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MO}IPI(l)PHalOBaHHaﬂ PE€OJOrHi€CKad MOJ€Ib HOKpOBCKOl‘O-BHHOI‘ pagoBa:
YHCJIeHHBIH IKCHEPUMEHT JIJIH TedeHHi co CBOGOIHOH HNOBEPXHOCTBID

I0.A.Antyxos, I'.B.IIemmnorpai

Kageopa svicueni mamemamuxu,
AnmI'TY um. H.H ITonsynoea, Bapunayn, Poccus

HspecTen uenblil paAd JIETKO pealH3yeMBIX 3KCIIEPHMEHTOB, B KOTOPHIX
IIPOSIBIIAETCA KaueCTBEHHOE OTIIMYUE TEUCHUA MOIMMEPHOM XKHIKOCTH OT TEYECHHA
HBIOTOHOBCKOH JKHIKOCTH: HONHMMEPHAA KHIKOCTh IMOJHHMAETCs 10 Bpalarole-
MyCsA CTEPXKHIO, Pa30yxaeT IIPH BBIXOAE U3 TPYOKH, IPUHUMAET BEIOYKIYIO (opmy
HOBEPXHOCTH IPU TEUEHHMH M0 kenoly, cBo0OAHAT MOBEPXHOCTb HAJ BPALIA0-
IM¥MCsA JHCKOM B LIUIMHAPHYECKOM COCYJE NPHHHMACT BBRINYKIYIO (GOpMYy Haj
LEHTPOM AMCKA ¥ T.II. IIpH HeCTalHOHApHBIX TEYCHHAX MOINHMEPOB B JIOBOJIBHO
TIPOCTBIX YCHOBHUAX Take Habmopaiores HeoObuHble sS¢¢ekTr. Takue
SKCIIEPUMEHTH! MOI'YT OBITh BHIOPAHBI B KA9ECTBE TECTOBBIX JULA NPOBEpPKH paboTo-
CIIOCOOHOCTH pEONIOTHYECKMX MOJENeH, MUCHMONb3yeMbIX IPH MAaTeMaTHYeCKOM
MOZEIHPOBAHAN IOMPOKOTO Kjlacca TEXHOJOTHMYECKUX IPOLECCOB NepepaboTku
TIOJMMEPOB.

Jinsd MopmenupoBaHWsA TPEXMEPHBIX TEUCHMH ITOMMMEPHBIX cpel B pabore
HCTIONB30BATach MOTMBHIMPOBAHHAA peoliorideckas Monenb [lokposckoro - Bu-
HOTPAAOBa, KOTOpas YCNEIIHO NPHMEHANACh NPH OINMCaHWM KaK CTalOHAPHBIX
BHACKO3MMETPHYCCKUX TEUSHNH, TaK B IPOCTHIX THIIOB HECTAMOHAPHBIX TEYEHHH:
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Ha ocHope 3Tolf MojenH NpPOBENEHO YMCICHHOE HCCEOBAHME TCUYCHHS
NOJIMMEPA B CIEAYIOLINX YCIIOBHAX:

1) TedeHwe B LIUTMHAPHYECKOM COCY/IE ¢ BPAIIAIOLIEHCS BePXHEH KPBILIKOH;

2) TeueHHe B LILTHHIPHYECKOM COCY/E C BPAILAOMIMMCS JHOM H CBo6oaH6ﬁ
HOBEPXHOCTHIO;

3) TeueHne noauMeEpa B IIPAMOYTOJBHOM Xenobe;

4) ucreuyeHue cBOOORHOM CTPYH U3 UITMHAPHYECKOTO KaHaNa.

Jlna BceX paccMOTPEHHBIX TEeYEHMH B HCCIICHOBAHHOM AMANA30HE NApaMer-
POB, XapaKTePH3YOLIUX IIOJHMEPHYIO CHCTEMY H PEXWMBI TeYEHHS, MONydeHHEIe
Pe3ynbTaThl HE MPOTHBOPEYAT H3BECTHBIM SKCHEPUMEHTAILHBIM JAHHBIM M Kade-
CTBEHHO COOTBETCTBOBATIH 3KCIEPUMEHTAIBHO HaOMOAaeMBIM 0COGEHHOCTIM NO-
BEIeHHs MOUMEDHLIX CHCTEM. Pa3paboTaHHbIe IIPH YMCAEHHOM MOAETAPOBAHMM
ITOPUTMEl  fajee MOTYT OBITh HCNIONBb30BaHBl Jalee Kak id  NPOBEPKA
aJeKBaTHOCTH MHBIX PEOJIOTHYECKHX MOJeNeH MOMUMEPHBIX CPEM, TAK ¥ B Oajlb-
Helwe# paboTe MO YTOYHEHHIO PEONOTHUYECKOR MOAEIM NMOBEACHHS MOTAMEDHBIX
CHCTEM, TIDUMEHUMOH B TEXHOJIOTHUECKHX YCIIOBHAX IMONYYEHHS U NepepaloTku
TIOJIMMEPOB.

PaSora nopnepxana rpaarom PODH 99-15-96014.
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XK JO. Anabeepa, C.M. Copokoneros, I1.X. Jxanamus
BJMSAHUE KYPCOBOT'O [IPHEMA PAJIO®EKTA - 200 HA
MHUKPOLMPKYJIALINIO U CBETOUYYBCTBUTEJBHOCTD

BOJbHBIX CAXAPHBIM TMABETOM
Poccmiickuii 'ocyaapcTBeHHbIH MEJMLIHHCKHA YHHBEPCUTET

B nuTepaTtype B NOCHEAHEe Bpems BCTPEHAlOTCs paboTsl O CBAM
peonormdeckux cBoict kposu (PCK) m muxporupkysimn (ML) ¢
(YHKITHOHANBHOM AKTHBHOCTBIO PA3HYHBIX OPraHOB, B TOM 4MCHIE C
(bYRKIMOHANLHOR aKTUBHOCTbIO ceTyaTkH. Panogext-200 (mentoxcH-
GwLIHMH), ABIAETCA KIACCHYECKAM /I€3aTPETaHTOM H «30JI0ThIM CTaHIap-
TOM», ¢ KOTODEHIM CPaBHMBAIOT JEHCTBHE JPYTHX Je3arperanos. I pynme
u3 20 6onbHEIX caxapHeiM nuaberom 2 tuna (CJ] 2) MMeIomUX npenpo-
mudepaTHBHYIO cTajmio AvabeTHueckol pernnonatuu uccnenosanu PCK
(Ha POTAaLMOHHOM arperoMeTpe-BHCKO3UMETPE CHCTEMBI 3aXapyeHKO B
moaudukauuy J[KaHaiims), IPOBETH OCMOTP TJIa3HOTO [IHA, HCCIEN0Ba-
MM OCTPOTY 3PEHHS, CBETOYYBCTBHTEIBHOCTh CeTdaTku. Ui OlEHKH
dyHxumE cerdaTky 1 5 deXTHBHOCTH NeueHns Y GoNbHBIX ¢ AnadeTHye-
CKOfl peTHHONIATHEH POBOJIIN CTATHYECKYIO KOMIBIOTEPHYIO NIEPHMET-
puto. Ucnomssosam nepumerp «Humphrey field analyser», Moaelb
610B, comepxaiem 2 auckosoja 5 1/4', BCTpoeHHbIH MOHOXPOMHBIH MO-
HUTOp, MaTpudHEIi mpuATep. IIpnMensmi moporoswi Tect 30—2. He-
CIIEIOBANH JIMIUAHELH CTIEKTP KPOBH H TIIMKEMAYECCKHH MPOQHID.

ITocrne ABYXHEIENBHOTO NpEMeHeHus panodexra —200 B cyrouno#
nose 800 Mr JMHAMHKA Ha YPOBEHb TIMKEMHM WIH JHIHIHBIH CIEKTP
kpoBH — HeT. OTMedYeHa BHPAKEHHAA NOJIOXKHATEIbHA JMHAMUKA B II0Ka-
sateisix PCK. Yposens Ht 1o Tepanun u rociie - He H3IMEHHMIICS, OTMCYa-
0Ch CHIKEHHE npeaena TekydecTd (¢ 0.06410.01 go 0.054+0.012), cau-
3W7aCh Kaxyluasca Ba3kocTs (¢ 23.38+2.12 no 19.87+ 2.1), cHusunack
KECCOHOBCKas Bs3kocTs (¢ 6.314£0.51 mo 5.18+0.49), otmeyanoch 3Ha4H-
TeNBEHOE CHIbKeHHe KoddiripenTa arperauun sputponutos (¢ 0.95+0.05
1o 0.76+0.04) ¥ cHHKEHME THIPOAMHAMHYECKOH MPOYHOCTH IPUTPOLH-
TapHBIX arperaros (¢ 92.62+3.5 no 86.312.1).

VY 12 uenosex 0TMEYEHA IMTOJIOKHATENbHAS TUHAMUKA B MOKa3aTeIAX
XapaKTEPU3YIOUX (YRKIMIO CETYATKH — IOBRIICHHE CBETOMYBCTBH-
TEABHOCTH, LEHTPAIBHON CBETOYYBCTBHTENLHOCTH M YITyHILEHHe (oK~
Tyauus. Y HEKOTOPHX GONBHEIX HA (JOHE BRIDAXEHHOM TTOJIOKUTENEHON
JMHAMEKA B OXHOM I7a3y — HE OTMEYaNoCh IPAKTHYECKH HHKAKOH IH-
HaMHKH B Apyrom. OTMeYeHa HE3HAYMTE/IbHAsA MOTOXKHUTEIbHAS TCHACH-
LM TOBRIIICHAA OCTPOTHI 3PCHUA.

T. 0., OTMeYCHA ITOIOXKMTENbHAA CBA3b MeX1y yayunicnaeM PCK Ha
done mpuema nesarperanta panodext —200 u ymyuIIeHHEM dyHKIHO-
HATBHBIX CBOMCTB CeTUaTKH (B IMGPOBOM BHIPAKCHHHM ).



P-V-T XapaxTepHcTHKH H CTPYKTYPA cMeceil NOJdHITHAeHTepedTanaTa

¢ KK-comoanipupom

Am-Hragn X. H.*, Openxun O. M Kotora E. B.** bonaapenko I'. H** xmpyk b.(.**,
Kynesner B. H*, Kynuos €. M.**
* MOCKOBCKas FoCyRapeTBeHEA AKAZEMHT TOHKOR XHMHU@CKON TeXHOI0THH
uM M. B. Jlomonocosa. 117571 Mockea, npocnext BepHaackoro 86
** HHcTHTYT HedrreXMMHUeCKoTo cuHTe3a M A. B. Tonunera PAH.

117912 Mockea, Jleunscku# npocnexi 29

TlepepaloTka NOMHMepOB B CONBILRHCTES CAYASE NPOHCXOAHT OPH BLICOKHX JUBJICHHAX
(P) 1 remneparypax (T). Cymectsyer 0cTaTouso Muoro pabor no zasHcHMOCTH oGvema (V) o1
MaBreHHA H TeMaeparypbl. Omuaxe P-V-T xapakTepHCTHKE cMecell HOAHMepOR 0CTalorcs cnabo
nayuendnimu.  Hacrosmram  palora  OOCBmena  HayMedHw  3aBHCHMoctH  V=fP.T)
nogustaaenTepedranara (II2TO) 1 ero cMeceli ¢ JKIIKOKPHCTAINTHYCCKEM CONOMIMGIPOM
(KKIT) wa ocHose okcHOenzoinol kucmoret # [IOT® B wupokom wHTepRane KOHUeHTPAIHH.
Hcecenenoranns NpoBOAMNH GpH Temneparypax no 350 °C, orBeyamUx CTekioodpazHomy,
KPHCTATIHUECKOMY H PACTLIARACHHOMY cOCTOAHMAM [ITO 1 garnennsx go 150 Mla

Yerawosnewo, uro pobsanemne x II3T® mo 753% KKII noutn we wmensier T,
TePMOILIACIa TIPH NEePBOM HHKIe HAIpes-OXJLiISHHe, HO NPHBOIHT K CHIGHOMY CHHXOHHIO
TeMIeParyphl KpHCTAMHIALAY,  pocTom Aannedns To, 1 Ty [IDTO muuefino sopacTasor us-
33 yMcHuenus coBommoro ofmema. ITo TeM Ke NPHUNHAM, CHHKASTCR W TepMiHeckoe
pacuinperie cmecs, ocofendo B ofnactn nnasnesns w ssoue Ty, HDTO. Hafinenso, wro
Jo6asnerne YKII x IT3TO apBeaHT K CHIKeHHIO KorQOHUHEHTA TEPMISCKOr0 PACIUHPEHIA
{o) 3T, ocobenro B ofactH mpeAnsEBCHHS H CYIHSCTBOBAHHA €0 DAcmiaBoB. 1aKoe
RosedeHHe 06yCnOBACHO fonee HUAKIMU 3HaueRHAMA o KNI no cparsenuo ¢ ¢ [IOTQ.

Hecneporanne cmecn HHTOOKKIT meromams UKC, nuTepdepeBRitoHROT MEKPOCKOTHY
v JACK pokazund, uto Harpes mo0 Ty, IIDT® conpopmknsercd ero  XHMHUECKHM
praumoneiictenem ¢ KKI1 usa rpaunume pasmerma das. a Takke wacTeumeiM (o 109%)
pacreoperseM JKKII 3 [IDT®. B peaymrare BiaHMONERCTRHA CHIDKASTCA CONOPKaHRe
kpucravaueckol  Qam [I53TO. Hmenno st Gaxropsl onpedesaror, 00-BHIHMOMY,

JonomukTenpHoe cunxenne Ty [I5T® 8 npucyTeraun JKKIL
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Polymer Melts Flow and Interfacial Interaction at Impregnation

S.V.Antonov, M.L Kerber
Mendeleev University of Chemical Technology, Moscow

S.V.Kotomin and V.G .Kulichikhin
A.V.Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences,
Moscow
e-mail svk@ips.ac.ru

Impregnation (or infiltration) of fibrous materials by polymer melts in applied
rheology is often considered as a flow through a system of inert microchannels. Low
flow rate in this process determines a low shear rate on the walls of fibrous
microchannels, but highly developed surface of such channels provides strong
interaction with macromolecules causing additional deviation from Newtonian
behavior.

Our studies proved that interfacial interaction between polymer melts and
surface of microchannels is of great importance in impregnation of most fibrous fillers,
particulary for aramide and carbon fibres.

Orientational phenomena are also connected with the nature of the fibre
material and the most pronounced for melis of liquid crystalline copolyesters and their
blends with commodity thermoplastics.

The sensitive indication of above mentioned interaction is apparent activation
energy of flow (or infiltration), which happened to be a specific characteristic of
impregnation for each pair polymer melt - fiber and considerably differs from that for a
flow of the same melt in macrochannels, i.e. in capillary viscometer.

Correlation between surface energy of the fiber, wettability and apparent
activation energy of infiltration for some pairs thermoplastics- fibres at

impregnation is established.



SMALL-SCALE STRUCTURE OF RIGID POLYMERIC CHAIN AND
SUPRAMOLECULAR FORMATIONS IN POLYMERIC SYSTEMS

Arkadii E. Arinstein
N.N. Semenov Institure of Chemical Physics, RAS,
Kosygina 4, 117977 Moscow, Russia;
Moscow State University of Technology “STANKIN”,
Vadkovskii per. 3, 103053 Moscow, Russia

It’s shown that in rigid-chain polymeric systems there can be nontrivial (o-
cal supra-molecular formations, the structure and properties of which can under
certain conditions influence essentially upon the macrosecpic properties of ail
system as a whole.

In concentrated rigid-chain polymeric systems (melts) the existence of ani-
sotropic fragments of a chains (Kuhn segments) reduces to the appearance of
orientational-ordered regions consisting of Kuhn segments of various chains.
The scale of these locally-ordered regions is determined by length of a Kuhn
segment and by length of chains. It turned out, that in these formations the ori-
entations of Kuhn segments of various chains fluctvate and these fluctuations
accumulate with mcreasing of the distance from singled-out Kuhn segment.

This effect is completely similar to the persistent mechanism of a rigid
polymeric chain flexibility when the orientations corretation of units which are
on the some distance from each other with accumulation of fluctuations of ori-
entations of the neighbor chain uaits is completely lost (persistent length). It is
possible also to introduce for these locally-orientated regions a distinctive scale
on which the anisotropy is conserved white on the larger scales the orientations
correlation of Kuhn segments of various chains vanishes. Thus, though there are
in a system locally anisotropic regions, the orientation of a average direction of a
local anisotropy varies smoothly from a point to a point of a system (there is no
boundary between two neighbor locally oriented regions) and the system as a
whole is isotropic.

If the distinctive linear size (length of correlation) of locally-anisotropic re-
gions does not exceed the length of Kuhn segment of a polvmeric chain, their
presence will not have an effect on the macroscopic properties of a polymeric
melt. Otherwise (when the correlation length of a local anisotropy exceeds the
length of Kuhn segment of a polymeric chain) the presence of these anisotropic
formations should have an effect on the macroscopic properties of a polymeric
melt. As a result, one can observe, for example, well known effect of crystalline
liquid (mesomorphic) ordering of a polymeric system.

P Ep eSO B RREEER

MEJKOMACHITABHASI CTPYKTYPA KECTKOM
MOJIMMEPHOM LEITA 1 HAJIMOJIEKYJISIPHBIE
OBPA30BAHNA B NTOJIMMEPHBIX CUCTEMAX

A.D. ApuniuTein

Huemumym xumuueckoi usuxu um. H.H. Cemenosea PAH,
117977 Mocksa, ya. Kocvicuna 4,
Mockoscruti 2ocyoapemeennviti mexnoaveuseckuii ynusepcumem “CTAHKTH”,
103055 Mockea, Baokosckuit nep. 3a

TlokazaHo, YTO B KECTKOLETHBIX TONMMEPHBIX CHCTEMaX MOTYT BO3HHKATh
HETPHBHANBHAIE JIOKAAbHbIE HAAMOREKYJAPHBIE CTPYKTYpPBi, CTPOSHHE # CBOli-
CTBAa KOTOPBIX NPH ONpEIeSeHHHX YCIOBHSX MOTYT CYHMECTBEHHHM 00pazoM
BJIMSITh Ha MAKPOCKOIMYECKUE CBOMCTBA BCCH CHCTEMBE B LIETIOM.

B KOHUSHTPHUPOBAHHLIX KECTKOLETHBIX HOJMMEPHBIX CHCTEMaX ~ paciuia-
BaX HAIWYHE AHH3OTPONHKIX YIACTKOB LIENH MPUBOIKUT K BO3HUKHOBEHHIO ODH-
EHTAIMOHHO-YIIOPATOUSHHBIX o6nacrel, cocrosiux U3 cermMenros Kyna pas-
AM4HBIX Uenel. Macmtab Takux JOKaTbHO YHOPAXOUEHHBIX oOnacrell ompene-
nsercs JuHOM cermenta KyHa u anmmHo# nene#f. Okasanoch, 9T0 OPHEHTALUA
cermentor KyHa pasnuubix fierneil B takux o0pa3oBanuiax ¢NIyKTYHPYET H, 1O
Mepe yaaneHus OT Kakoro-nubo BeigeneHnoro cermenTta Kyna, atu duykryaimn
HAKarMBaIOTCA.

310t 3dpeKT CoBEPIICHHO aHANOTHYCH TIEPCHCTEHTHOMY MEXaHH3MY rn6:
KOCTH B XKECTKOH MONAMEPHON HETOUKe, KOrAa, ¢ HaKOoWIeHHeM (aykTyauui
OpHMEHTAlMi COCEHUX 3BEHBEB LIEIH, HOJHOCTHIO TEPACTCS KOPPEIILHA B OpH-
EHTANMAX 3BEHbEB, YOAICHHBIX BIOJb LENH Ha HEKOTOPOE PacCTOdRUe (mepcu-
creHTHas [muHa). Jlas MOKATPHO OPHEHTHPOBAaHHBIX 06JacTeld TakkKe MOXKHO
BBECTH XapaKTepHbiil Macinral, Ha KOTOPOM aHH30TPONHA COXPaHACTCA, a Ha
Goapmux MaciTabax KOppesiAlua B OpUeHTaluax cerMenTos KyHa pasmrseix
uene# nponagaer. TakuM o0pa3oM, XOT4 B CHCTEME HMEIOTCA JIOKAITBHO 2HH30-
TpornHbie 00JaCTH, OPHEHTANUS CPEAHETO HANpapCHHA JOKAIRHOH aHM30TpO-
MK NFIaBHO MEHAETCH OT TOUKHM K TOUKE CHCTEMBI {TpaHHIia MeXay ABYyMS CO-
CEIHIMH JIOKATHHO OPHEHTHDOBAHHLIMHE OONACTAMH OTCYTCTBYCT), H B TICTIOM
CHCTEMA OKa3bIBACTCS H30TPOIHOM.

Ecnu xapakTepHbil JMHEHHBIH pasmep (WIMHA KOPPEIAIIAH) JIOKaIBHBIX
aHM30TPONHLIX ofnacreil He NpeBslIaeT JUHHYy cermeHTa Kyna TOHMEPHOH
HeMny, TO UX HaIAuue He OyAeT CKa3hlBaThCid HA MaKpPOCKONMYECKHX CBOHCTBAX
TIOTAMEPHOrO paciiaga. B mpoTUBHOM ciiydae (KOrga JUTHHA KOppEIALHE JIO-
KanbHOW aHM3OTPONHUHM NPEBBILACT ANMHY cermenta Kyna mommmepHol menu)
HaJTHYKEe TAKHX aHU30TPONHBIX 00pa3oBaHuil JOMKHO CKa3aThCA Ha MaKPOCKO-
MMYECKUX CBOWCTBAX NOJMMEPHOTO paciviaBa, HaPHMED, MOXKET MPHBOJIWTE K
XOPOMIO H3BECTHOMY 3PdeKTy KUAKOKPUCTAILUTHYCCKOH yIOPSAAOYEHHOCTH 1O-
JIMMEPHOH CHCTEMBI.

11



12

Exact solution to the problem of pressure-driven
Fabe-Jeffreys flow in a slit

S.N.Aristov and O.1.Skul’ ski
. - . o y
Institute of Continuous Media Mechanics, 1 Korolyov Street, 614013 Perm, Russia

The ob'jective of this work are twofold: to find analytical solutions te
the equation of motion for the 6-constant generalized ‘Jeffreys model in
tem‘ls of one-dimensional flow approximation; to sclect from the
avax.lszle set of solutions physically valid versions using the results of
stability theory for viscoelastic flows. y T

The .mtegration of the momentum conservation equations vields
expressions for velocity profiles, flow curves, effective viscosity the first
and second derivatives of normal stresses. The velocity profiles ,and flow
curvs:s h‘ave been obtained in a parametric form, in which velocity
gradient is taken as a parameter. The analysis has shown that in a certair)l
range of the model parameters the solution is multivalued, the velocity

p S g
l()‘lle haVe tan e]ltlal dlSCO]l[I]thleS d“d tlle 110‘/\' curve SI)()WS
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Peonornyeckse cBOHCTBA KPOBH M TTApAMETPEI MHAUBHAYAIbHOCTH YEJIOBEKA
baes B M.
Tocyaapcreentan memuiuackas akaemust (r.Jlepms, Poccus)

Lenbio HecenoBaHus ObLT 2HANM3 COCTOSHS PEONOTHH Y MPAKTHUECKH 30POBLIX NOAEH
Pa3HOTO BO3PACTa B 3aBHCHMOCTH OT HHAWBHIYA/IbHbIX 0CODEHHOCTEH OpranusmMa.

Meroasl. UccrienoBaHue 0OTHOMOMEHTHOE, aHAJIMTHYECKO., IO Tulty “ciy4ai-KoHTpoNL”.

MeTon noabopa y4acTHHKOB - ZOOPOBOBLEL

Kpurtepuy BHOYCHHS B MCCIEIOBAHHUE - IPaKTHYCCKH 310pOBbIE O B Bo3pacTe crapue 17
ner. Kpurepun uck0ueHns U3 HCCIenoBanus - mofoe octpoe 3aboaesanne.

Merozbi nabopatopHoit nuarHocTHKH. BeHosHylo kpoBb Opamu yTpoM Hatommak. Bsskocts
uenbHoit xposn (BLIK), BaskocTs miasmsl (BID) u coisopotku (BC) onpeaessiii pOTaLHOHHbIM
BrcKo3umMerpom AKP-2 (HUM®XM M3 P®, Mocksa) npu ckopoctsix cashra 200, 100, 50, 20 cex.

Meroa c6opa counansoil napopmauun. CriennansHo paspaboTarHas aHKeTa ¢ BONPOCami, K
KOTOPBIM npunaraercs Habop BO3MOKHBIX BAPHAHTOB OTBETOB.

Crarucrudeckue mMeroast. Oasodaxropubii aucrepcnonHbiii ananu3. Kpurepuil CtoiofeHTa.
MHOKECTBEHHbIH METOR CPABHEHHA - KpuTephil CTbiofenTa ¢ nonpaskoi Boudepponu. Kosdouiment
nunetiHoi koppeasuuu Iupcona u Coupmena.

OcHoBHBIE Pe3y/IbTaThL. B nccnenopanue GbUI0 BIUTOUEHO 515 MyxdHH H 520 JKeHIIUH B
BospacTe oT 17 10 94 ner.

Onycanbl perMOHAIBHEIE OCOGEHHOCTH PEOIOrMYECKHX CBOMCTB KPOBH, COMYTCTBYIOLIHE
TEHEHMIO HEKOTOPBIX PACTIPOCTPAHEHHBIX 3a00A€BaHHI, CBA3AHHBIX ¢ NOPAXEHHEM COCY0B. Jla ananus
PErHOHANbLHEIX 0COBEHHOCTE! B3aHMOCBA3H aKTHBHbIX AekcTBUIt 06pa3a KH3HH H PEOTOTHIECKHX
CBOHCTB KPOBH (XAPAKTEP UTAHUS, IIPUEM AKOTONs, KypeHue, pusnueckas TPEHHPOBKA Tena).
TIpoaHANK3MPOBAHEL B3AMMOOTHOIIEHHS MEXIY PEOJIOTHYECKHMH CBONCTBAMHU KPOBU H XapakTepoM
TPYAOBOI AEATENLHOCTH HeIOBEKa. Briepsrie aHa OLIEHKA PEONOTHYECKIX CBOMCTB KpOBU Yy mozeli ¢
DPACHpPOCTPAHEHHBIMH XPOHHUECKHMH HHPEKLMAMI 1 NPH3HAKAMY TIOPAXKEHUA KOXKH, €€ IPHAATKOB 1
CAM3UCTHIX. BriepBble IPOBENEH AHANHM3 PEOJIOTUIECKHX CBOMCTE KPOBH Y JIHLI, HMEBIINX B TOUCHNE
U3HH XUPYPTUHECKOE BMELIATENBCTBO TIOR OOLIMM HAPKO30M, Y JIHIL CO 37I0KAHECTBCHHBIMH
3ab0seBanuAMH B ceMeiinoM anaMuese. OTMeUEHa B3aHMOCBA3b MEXAY COCTOAHHCM FCMOPCOJIOTUH U

HEKOTOPBIMH IIPH3HAKAMM, H3MEHSIOIMMH Ka4eCTBO XKHU3HH (YaCTOTA OCTPhIX PECTIHPATOPHBIX
3abonesanuii, yacTas obias 3a601eBaeMOCTb, OECIIOKOSUICE XPOHUYECKOE 3afonenanue).

Taxum 06pa3om, BLIABIEHa CBS3b II0Ka3aTENEH reMOPEOIOrdH ¢ OCHOBHBIMU IapaMeTpamMu
MHOHBHAYANbHOCTH YENOBeka B MOMYALiY 300POBLIX Mozeii B pasnuiHble BO3PACTHBIE NEPUO/EL
[Mosy4eHnble AaHHbIE MOTYT ObITh HCMOIL30BAHE! LA NIPOGUIAKTHKHA 3aboneBaHii, B OCHOBE KOTOPbIX

nexat nospexaaoiie GakTopsr 06pasa KH3HK.
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CHARACTERISING THE VISCOELASTIC FLOW REGIMES OF
POLYMER MELTS IN EXTENSION: A COMPARISON BETWEEN
METHODS

V. C. Barroso and J. M. Maia
Department of Polymer Engineering
University of Minho
4800 Guimarres, PORTUGAL
Tel: +351-53-510245
Fax: +351-53-510249
e-mail: vbarroso@eng.uminhe.pt , jmaia@eng.uminho.pt

Polymers are viscoelastic materials and, therefore, it is of crucia! importance to know
their behaviour in extensional flows in order to optimise and model correetly the
thermal-mechanical history that the materials undergo in industrial processes.

When characterising the viscoelastic behavicur of polymer mels in extension,
monitoring the stress growth coefficient, in constant extension rate experiments, is
usually the preferred method. A second possible method, but not often used due to the
difficulties associated with data acquisition at very high rates of exteasion over a very
short period of time, is that of stress relaxation after a step-extension experiment, The
present work tries to overcome {or, at feast, minimise) this shortcoming and study the
degree of complementarity between the two methods, for several pelymer melts.

The apparatus used in this work is of the well-known Meissner type and consists of a
modification made to a TA Instruments Weissenberg Rheogoniometer. Due to the very
fast response time of the built-in software, it is possible to perform different types of
experiments in extensional uniaxial flow, namely the study of the stress growth
response under a constant strain rate and stress relaxation after a step-extension
experiment. Several thermoplastic materials (polyisobutylene and different blends of
blow-moulding grade polyethylenes) were studied, a non-linear strain measure (that
makes use of the Finger strain tensor) being used to describe the stress relaxation
response and the results compared with those obtained from the most usual method. A
comparison between stress relaxation experiments both in shear and in extension is aiso
made and a possible correlation between both is studied to try to establish a link with
the deviation from linear viscoelastic behaviour.,

P NN B R EE
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OneHka KHHETHKH CTPYKTYpooOpa3oBaHud cycneH3nii MeToaom
H3MePeHHS PEOJOrHYeCKHX H 31eKTPHYECKHX XapPaKTePHUCTHK

bapy P.JI., CoGones A.A., Ypses H.b.

HHctutyT duzndeckoil xuMuu Poccuiickoit akageMun Hayk
117915, Mocksa, JleanHckuii npoctt., 31

PaspabotaHa MeTOIONOTHS H3YUEHHS KHHETUKH CTPYKTYPOOOPa3OBaHus U
JECTPYKTYPHPOBAHHS JUCIEPCHIT T'OKOPOBOIAILIMX YACTHI B THMIEKTPHYSCKOMN
cpejle B YCJIOBHSX BO3JCHCTBUS CIBUIa ¥ BUOpaLMK, OCHOBaHHAA Ha OJHOBpPEMEH-
HOM M3MEPEHHH PEOJIOTHYECKUX W SNEeKTPHYECKUX (COIIPOTHBIEHHE ¥ EMKOCTh)
XapaKTEePUCTHK CycTieH3ui. Mi3MepeHus 3nexTpHyeckuX XapaKTepHCTHK TPOBOIUIH
B pexyMe HH3KOBOIbTHOTO (2 B) cnrHana nepemennoro toka (100 — 10000 I'u). 3to
TIO3BOJIMIO B OTIMYKE OT H3BECTHBIX U3MEPEHUI CUTHAIOM MOCTOSHHOTO TOKA
HUBEIIUPOBATH PA31MYHOrC poja NoJsApu3alHoHHbIe 3QdeKTH Ha 3IeKTpoaax.

Db PekTHBHOCTD 3TOH METO/10NOTHH IIPOKILTIOCTPUPOBAHA Ha IPAMeEpe HCCiea0-
BaHMs KHHETUKH pa3pyIleHUs CTPYKTYPBI TpH BUOpaLMH U CIBUIE CYCIIEH3UN
OKHCIIeHHOH caxu (coaep>kaHue Kuaciopoaa 19,7%) B Baze1MHOBOM Maclie ¥ BOccTa-
HOBIEHWH €€ CTPYKTYpBI [10CHTe OTKIIIOUEHUs] BHEIITHETC MEXaHUYeCKOro Bo3sieiicT-
BUSL. Pa3pyieHne cTpyKTyphl CYCHEH3WH NPH BUOPALMA U CABUTE COMPOBOXKAAETCS
YBEIUHEHHEM €€ IMEKTPOCONPOTHBIEHHS COOTBETCTBEHHO Ha 3 U 2 NMOpSAJIKa BENH-
ynsbl. [IpuBeeHs! pe3ynbTaThl H3MePeHHS KHHETUKH BOCCTAHORBIEHUS UCXORHBIX
IHAYEHUH 3MEKTPOCONPOTHBIEHHS IOCJIe OTKITIOYEHUs BUOpalWH 1 ciBura. Ycra-
HOBJIEHO, YTO CABHTOBas JAethopMalys nocje Bo3AeHCTBHSA BUOpalny 3HAUUTENb-
HO YCKOPSET BOCCTAHOBJIEHHE HCXO/HBIX 3HAYEHHH 3JIEKTPOCOIIPOTUBIICHUS 1 €M-
KOCTH B CYCTIEH3MH. JTO ABJicHHe 0OOCHOBAHO U3MEHEHHEM OPHEHTALK KECTKAX
arperatoB pa3pylieHHo Ipi BUOpALK CTPYKTYPBI 110/l BO3ASHCTBHEM CABUIOBOK
nedopmMaiyy.

B cnenyanbHol cepiy ONBITOB yCTAHOBIEHO, YTO HU3KOBOJIBTHBIN H3MEPHTEIb-
HBIA CUTHAT IepeMEHHOI 0 TOKa He BIHAET Ha PEOJOrHIECKHEe XapaKTePUCTHKHU CycC-
NIeH3HH.

Pabora BrinonHeHa npy GHHAHCOBO# Noaxepke Poccuiickoro doHna pyHaaMen-
TaJIbHBIX HccTegoBaHui, rpanTsl Ne 00-15-97327 u Ne 00-03-32282.
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O BIMAHHU PEJAKCAIIHOHHBIX ITPOUECCOB /10 U TIOCJIE
BYJIKAHU3AUHMH HA MEXAHMYECKHWE CBOMCTBA IIMHHLIX
PE3HH

Bacc 1O.11., Tamumnkuit KO A, Caxapos M.3., Brnacko A.B.
I'YII HUUIIIT, Mocksa

B coorerciBuu c TpeboOBaHMAMM OTCUECTBEHHBIX W 3apylexmsix
CTaHJIapTOB NPH TPOBECACHUHM (PU3MKO-MEXAHHICCKUX HCIbITARHH HeoGXOaHMO
TOJNBKO 9TO W3IrOTOBJICHHBIE PE3HHOBHRIE CMECH (Tocie ofpaloTKM Ha BaIbliaX
WIH KAIaHApe) BACPKUBATH NEpPed WX BYIKaHH3AUMEH He MEHEE JIBYX Yacos, a
NOCTE BYJIKAHM3ALMK [1EPe/l UCIHHITAHUAME — HE MCHEEe [ISCTHA/IIATH YacoB.
Otu TpebOBaHUA HE MOZBOJLAIOT MPOBOIMTH ONEPAaTHBHBIH KOHTPOIb Ka4ecTBa
CHIPbSl W MATEPHANIOB B pPaMKax [UHAHOTO MM  PE3HHOTCXHWIECKOIro
NPOM3BOJICTBA, 9TO  ABIMETCH  CYIUECTBEHHOH nomexoﬁ pn  YacThIX
PELENTYPHBX TIEPEXOAAX W CMEHE HOMEHKIATYDHL Bhnyckiemoll mponykimy.
KpoMe ykazavHOH LPAKTHUECKOW CTOPOHBI BOMPOCA, CYINECTBYET HAYTHHIH
ACTIEKT, CBA3AHHBIA ¢ BLUABJICHHEM NPHYHH BBCACHMS TaKHX BPEMEHHBIX
OFpaH{YEHNH ¥ MOCHEACTBUN TIPH UX B3MEHEHUH B CTOPOHY COKPAILCHMA.

MMporener 6oNBIIOH OOHEM MEXAHHYECKUX MCIBITAHMA DE3WHOBRIX W
PE3HHOKOPIHBIX CUCTEM, [UPOKO HCIONb3YEMBIX B INAHHOH NPOMBIIIEHHOCTH,
C IENBI0 H3Y4YeHHs CBOACTB PH COKPALICHMH NPOMEXYTKOB BPEMEHH MEKIY
H3TOTOBNICHAEM PE3HHOBHIX CMEccH M HX BYJIKaHW3AWMEHd B MEXAY
ByNKaHW3alyeHd # ucrowradusMy. CTAaTHCTHUCCKH AOCTOBEPHO MOKA3aHO, YTO
YMCHBINCHAC YKA3AHHBIX MPOMEXYTKOB N0 3 — 5 MEHYT, T.¢. BHINOJHEHHE
onepaiyii BYJIKaHH3AIMH 0 UCITBITAHMH NMPaKTH4eCKH Oe3 nay3 Ae NPHBOIHT K
3aMETHOMY H3MEHEHWIO 3HAUCHHH M3MCPSCMBIX TOKasareneil. 370 MOKa3aHo
AT YCTIOBHBIX HAMPKCHMHA NPY OHOOCHOM pacTskeHwu of 3% 10 paspheiBa,
PaspHIBHOTO  YIUTMHERWSA, fioKasarens pazampa, Tteepaocth no  [Hlopy,
MATOIAKIIOBOTO  YCTANOCTHOO YTOMICHUS. JINg BHIABNCHUS NPEATIOAATAEMBIX
NpAYAH  YCTAHOBNCHWA BPEMEHHBIX OUPAHWYCHWH DPOBEIH  HCIBITAHHA
PE3MHOBLX cMecel C YCKODHTENAMH BYJIKAHH3AIUM, KOTOPHIE HCTIOMAL30BATHCE
B T€ TC/bl, KOTAA BROAMNMCH CTaHAapTH. OmIMuMe dTHX YCKOpHTEned B ToM,
YTO PC3MHOBHIC CMECH HWMENHW KOPOTKYH WHIAYKIMOHHWH HEpHOJ fIpH
BYNKAHH3AIMHE, 4TO MOIJIO NPHBECTH K 3aME/UICHUIO IIPOIECCa PEIaKCAlnM M,
KAK CHEACTBHIO, K CYHIECTBEHHOM AHW3OTPOIMH CBOWCTB BY/AKaHW3IOBAHHOH
ruiactiabl. ONHAKO, HECMOTPA HA JIBYKPATHOE YMEHBHICHHE WHAYKIBOHHOIO
nepuoja, koxbduuuent anuzoTponuu ocrancs 6ez uimeHenui. Hecmorps ua
TO, UTO NPHYHHEl YCTAHOBJICHMS B CTAHIAPTAX BPEMEHHHIX OrpaHMUCHHME HE
ObITH BRISBACHB!, NMPAKTHIECKA IOKA3aHO, YTO MOXHO COKPAMIATh YKa3aHHBIC
BpEMEHHBIE POMEXYTKH 0e3 W3IMCHCHMS HOPM XOHTDONS IIPH [POBEACHHH
WCIIBITAHUHN.

P NP S P EEEEEEE

17

BJMAHWE JABJIEHUA HA PEOJIOTMYECKUE CBOHCTBA PACTBOPOB
I'ETEPOCOHOMAMHJIOB B JIUMETHIIALIETAMWAE

"B.H. benouenxo. O.B. Cunopos, ‘10.93. Besisies, “CB. Cuaopos
'BHUUT A3, "MI'TY nm. A H. Kochirnna

B mpacrosiuiee Bpemst 0onbmioe BHHMaHUE YIENAETCA MPOLECCaM MONYYEHHS BBICOKOTIPOUYHBIX
BOJIOKOH M3 PACTBOPOB, Tak KaK TEMIEPaTypa IIABIEHHA HEKOTOPLIX BOJOKHOOOPA3YIOMNX TO-
JIMMEPOB BhLIIE HX TeMmIepaTyph! pasnoxenmst. Hanbosnpmnii HHTepec NpencTaBiier BHICOKOCKO-
pocraoe Gopmosante. B 3ToM caydae Ry XHO OO TIOBBIIATH KORUIEHTPALHIO TONMMEPa B pac-
TBOpE, AnOO YBEAUYMBATH CKOPOCTH IOAAYH MPSIMIBHOCO pacTBopa depes duibepy. bonbmioe
3HAUYEHHE MPH 3TOM HTPAIOT PEOJOTHHMECKHe CBOHMCTBA PAacTBOPA, KOTODbIE OMPENENSIOTCS KaK
KOHIeHTpaluell, Tak u obpasoBanueM CTPYKTYp B Hem. C LIeTIbI0 M3YHueHHs MpoLecca BO3MOXKHO-
ro GopMOBaHUA TIPH HCNOJb30BAHHM IMAPOIKCTPY3uH ¢ npotusopasiaeHuem (IDIT) uccneno-
BaNOCH HOBEACHHUE PACTBOPOB IETEPOLMKIHYECKHX CONONHAMHUAOB, BO-TIEPBLIX, HA Hamu4He a-
30BbIX 1 ME30MOPOHEIX NEPEXONOB I HOBLIIIEHHBIX AABJIEHIAX, @, BO-BTOPDIX, PEOROrHUECKHE
crovictBa npu I'DI1/A Tlepsas uwacTe HccnenoBamril Obila BBITOJHEHA C WCNOJAb30BAHMEM CH-
cremnl Mukpo-PVT, paspaboransas so BHUUT A3e [1], sropas yactb - Ha onruueckoii fdelixe
PVT ¢ pyussiM Harpy>keHHEM H KOMIIBIOTEPHBIM CbeMOM Hrdopmanuy B M TY.

1. Jasi usorponsoro 2% pacteopa nonu-u-Oenzamuma ([IBA) B aumerunaneramune

(/IMMA) ¢ LiCl npn noBbIDEHMH JaBAEHMA
00 a0 12 kbap mpy KOMHATHOH TemrepaType Ha-
6801 OIOdaNy, KaK CYMTAKT aBTOphbt [2], nepexoxn B
860 Me3zoMopdHOe cocTosHue B paliode 3,2 xBap,
Z KOTOpOE B TE€UEHHE CYTOK COXPaHAIOCH H MOC-
5‘640' Jle CHATHA JAaBieHus. Mbl MccaenoBain HMC-
B 620 ot JIMMA u JIMMA/LICl u ycraHOBmH,
© 800t yro B ynctoM JMMA umeercs ¢a3oBbiit me-
pexon mpu 3 xOap (puc. 1), KoTOpbIi CMe-
560 maercst ¢ noGasaennwem LiCl x 4 xOap ¢
560 YMeHBbLICHIEM CKagka (puc.2). 3neck BepxHss
100 (‘) 00 2(')0 300 450 500 KPHBAs - HATPYXEHNE, BHXHAT - pasrpyska, a
Pasnetve, Ma ructepesic OOBICHAESTCS PEOJNIOrHEH M KHMHE-
THKOM 1poriecca Ga3oBbIX NEPEX0I0B.
Puc.1 lnarpamma cxxatus uncroro IMMA
550 H3smeperne PVT 3aBucnmocTel nposo-
540 OHIOCH B H30TEPMHHECKUX YCIOBHSX NPU TeM-
530 nepatype 30 °C, wauambHsii oObem obpasua
2 520+ 6pin1  pasen 0,6 cM®, nmanazoH raBnesmii
§ S0l 0,1+500 MITa.
& 50 ,
S 4oot Puc. 2. Jlnarpamma cxatus IMMA/LICL
480
TOo4HOCTh H3MEPEHUS TEMNEPATYPhl COCTABAAET
:;zL + 0,05°C, makcumalbHas OTHOCHTENbHAs I10-

; ) _ IPeliHOCTE J3MepeHus oObeMa ¥ AaBIEHUs B
100 200 300 400 500 MCIIOIb30BABLIEMCS B SKCHEPHUMEHTAX AHAMA30-

Hasnenve. Ma HE U3MEHEHHA THX MapaMeTpoB coctabaseT 0,2
%. IlpH MOBBILIEHAH CKOPOCTH U3MEHEHHUS JaBNEHUs NPOUCXOAMT YMEHBIUCHHE B CIAAXMBaHME

o



ckauka obvema npu (GasoBOM nepexvie. AHANOTHYHLIM OOPa3cM HCCAEAOBANHCh PACTEODM ¢
koHuenTpauueli 1.12 u 4.38 % cononsaMuna Ha 0CHOBE TONH-N-(EHINERTepedTana kg 1 no-
mamunOensnmunasona (CITA) B JIMMA/LICL Tlpu mobasnenvn B 1ot pacreopiTens CIIA
(IPOUCXODHT CABHT Pa3CBOTO NEPexosa ¢ VBEIHUCHUEM KOHIEHTPALMA B CTOPOHY GOAbMUY naB-
TeHHI ¥ YMEHBUICHHE CKa4Ka EPEXONA, HTO HATTSLAHO MPEACTABIEHO Ha pHe. 3.

700}
Puc. 3. duarpamma cxarms 1,12 % pactaopa
30 Cil1A B AMMA/LICI

g

370, NO-BHAMMOMY, CB3aHO ¢ obpa3o-
BAHHEM KPHCTAAIOCONbLBATOB, KOTOPBIE Hapy-
WarT  JaJbHHH  MOPAJOK B CHCTEME
JIMMA/LICl npu dasorom nepexoie [3]. Tlo~
600 BbULICHUE CKOPOCTH HATPYKEHHA TAKOKE 11PH-

BOMHIO K PACHJIBIBAHUIO ¥ CrI&XHBARHID (a-

. . __30Boro jepexoxa. Takum obpasom, noesilge-

0 100 200 uﬁ%ewe ?\?ga 500 Hue koduentpaunu CIIA M yBenwueHme CKo-
' POCTH HATPYXEUKT NPUBOIUT K CABHIY H pac-

Obbem mm*
y
r
o

€20

80 r

1BBannio $a3oBoOre Nepexona.

2. Mbi HCCnenoBas peonoriieckue ceoticta pactsopos CITA ¢ pasiudHBIME KOHIEHTA-
upamu 112, 2.07, 3.047 u 4.38 % npu masneun1C0, 200, 300 u 400, 450 MIa B cneunanssoil
fuehke. OTa s4efika BHYTPH Pa3Nensfiach HENOABMAHON METAIHYECKOH MeperopoakoR ¢ ui-
JHApHaecKuM oTeepetaeM 0,5 My 1 anuHoR 2 MM, B xaxaom w3 otnencsuii Suw cBof gaTumk
magnenns. o cBeTOpaccesHHIO 1 MOMMOINCHHIO ObLIO NORATBEPKIEHO HANHYHE QA30BLIX EPExo-
70B B COOTBETCTBYIOIIMX TOYKAX AMArPaMmbl CHATHA. [10 CHATHLIM DHATPAMMAM CHKATHS B Kax-
AOM OTZHENeHNH MOKHO ObUIO CYAHTB O THAPOCTATHHHOCTH NPH Pa3HLIX JawjieHusx. Bbino ycra-
HOBJCHO, 9TO BOMM3M ¥ 32 TOUKCH (a30BOro Nepexona BA3KOCTD CHILHO BO3PACTAET, H KPHBBIE
AaBJICHUE-BPEMS 114 ABYX OTHENEHMH AueliKH 3HAUNATEbHO PA3HOCHTCS No BpeMern. Kpome To-
T0, PACTBOPE! BIAIH OT (a30BbiX NMEPEXONUB TAKE IPHOIMKEHHO ONUCHIBAIOTCA VPABHEHHMEM
Tetira.

s KOTHUECTBEHHON OHMEHKM WCTOAp30BaIN NPYION pexuM Harpyxenud. CHauana
DABNCHIE B sTieHKe NOBOMWIH 5O OHOTO M3 BL{ICTIPHBEIEHHBIX YDOBHEH, & 34TEM B OTACHCHUH
¢ nopuiHeM OpICTPO MOBBIDANN HasneHne Ha 50 arm. TIo M3MEHEHHID A4BICHUS B KANKIOM K3
OTAEACHUE MOXKHO IO OTIPENeNIATs IPOTEKAHNE PACTBOPE YEPE3 OTBEPCTHE. B pesymbTare sis-
NEPUMEHTOB B0 YCTAHOBIGHO, YTO C [OBBIINEHHEM JZBIAEHHS BPEMS YCTAHOBISHMS PaBHOBE-
cnst BospacTaet. Onxaxo xakofi-nmubo npocToll 3aBUCHMOCTH 0OHAPYKEHO HE BbI10. 370 ¢BA3AHO
C TeM, Y10 00BEMBI IPOTEKAMOMIEH Yepe3 OTBEPCTHE KUAKOCTH U3MEHAIKCH C HIMEHEHHEM NaB-
fienHsA. 3aBHCUMOCTb Xe BPEMEHY VCTAHOBIEHWS PABHOBECHA B 3aBUCHMOCTH OT NEPBOHAYANb-
HOM KOHUEHTDAUMH B PACTBOPE MOKHO AIFIPOKCHMHPOBATh CTeneHHGi GyHkimed Bssrocrs
PACTBOPOB MOJKHO aNIPOXCUMHUPOBATH IXKCHOREHIHANbHOM ¢yHKuNei! yaensnoro obnema.

Jlureparypa:
1. B.H. benonenxo, EX. bionay, B.I". Huxonawes u ap // [IT3, 1998, Ne2, ¢. 166
2. MM. Hosnesa, C.H. banaypss u ap.// Bricokomonek. coen, 1989, T.315. Ned, ¢. 243
3. H.A Msanosa, MM. Hosnesa, C W. Baunypsn u ap. // Beicokomonex. coen, 1985, T.276,
Ned, ¢ 298

Bripaxaem Gaarogapiocty Iernauny AM. u Kypasnesoit AWM. u3 BHHUMIIB 3a npenocras-
JIEHHbBIE PACTBODBL
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RHEOLOGY OF MONOLAYERS AND SELF-ORGANIZED
DISCRETE MULTILAYERS OF POLYORGANOSILOXANES (ON THE
LANGMUIR-TROUGH).

S.L.BELQUSOV, D.I. KOROCHKIN, Y. K.GODOVSKY.
Karpov Institute of Physical Chemistry, Ul. Vorontzovo Pole 10, Moscow
103064, Russia, tel. (095)9174330(119), fax.(095)9742450,
belousov@cc.nifhi.ac.ru

Some novel linear and cyclolinear polyorganosiloxanes (CLPOS) without
classical mesogenes in their macromolecules can form thermotropic mesophases
which can be classified as columnar mesophases. It has been established by us that
similar to PDMS, which is known to be able to spread and form
thermodynamically stable monolayers on air-water interface (Langmuir's method),
most CLPOS studied are also capable of spreading and building monolayers.
Unlike PDMS CLPOS form stable self-organized discrete multilayers the thickness
of which depends on the surface pressure. The transition from the monolayer to bi-
, tri, (up to seven) layers is reversible in cycle “compression-expansion” and
characterized by sharp steps in n/a-isotherms. Each step correspond to the
formation of new discrete self-organized monolayer lying on the preceding layer.
For more than ten samples a linear dependence of the pressure jump value of steps
versus isotropization temperature has been found. The effects of chemical
structure, side substituents, molecular mass, temperature, various rate regimes of
film deformation, and chain flexibility on the pattern of surface pressure isotherms
was studied. A model has been suggested in which the steps are treated as a result
of sliding macromolecules organized in columnar mesophase from layer to layer
without breaking hexagonal order.

The aim of our study was to check the model of the formation multilayers by
measurements surface viscosity of polysiloxanes on air-water interface. Methods
of canal and torsion pendulum surface viscosimetry were developed and used.
Investigations showed that multilayers behaved as a typical Bingham plastics. The
value yield stress determined has been corresponded pressure jump value of steps
in 7/a-isotherms. The model suggested was confirmed by these data.

Work supported by INTAS Foundation (grant Call97-0485), RFFI (grant 98-03-
33376).
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REGULARITIES OF THE MATRIX-FIBRILLAR MORPHOLOGY
FORMATION UNBER THE POISEUILLE FLOW CONDITIONS IN
A TWO-COMPONENT POLYMER MELT

S.IL Belousov, D. 1. Korochkin, and Yu. K. Godovsky

Karpov Institute of Physical Chemistry, ul.Vorontsovo Pole 10, Moscow 183064 Russia
Tel.(095) $17-4330(1-19), fax.(095) 974-2450, E-mail: koroch@ecc.nifhi.ac.ru

The design of a multicomponent polymer systems is one of the most effective tools
used to obtain materials with desired properties. By jointly using various mixing
procedures and the physicochemical modification methods, it is possible to create
materials which combine the properties of initial components or even surpass them in
their mechanical characteristics. In particular, manufacturing of the fibers from emulsion
melt of two-polymer blends is a method of modification of synthetic fibers that is being
developed worldwide. Fundamental investigations of the processes involved in all
technological stages of the fiber formation from polymer blends are necessary for
scientific substantiation of the design of such materials and for the prediction of their
properties.

The flow of a polymer meli or soiution through a cylindrical hoie is the main stage of
fiber formation. If the fiber is forrd from a polymer blend, different phase structures
may be obtained. The factors which may influence their type are as follows:
viscoelasticity of the components, interphase surface tension, sizes of dispersed phase
particles, concentration of the components, flow type, thermodynamic compatibility of
the components, and shear rate. Several types of phase morphology may be obtained,
including ordinary dispersions, microemulsions in dispersed phase particles, matrix
structures with two continuous phases, ring-shaped layered dispersed phases, and matrix-
fibriliar structures.

In this report process of transformation from the drop morphology to the fibrillar
morphology in the flow through a cylindrical channel was studied. The model which
allows controlled modification of the morphology of fibers obtained from the biend on
the basis of properties of blend components was propesed. The presence of a boundary on
the K-W, plot ( where X is ratio of viscosities of the matrix and drop, and 1, is the Weber
number: K= Mn . W.=0"/(1jmyr); hete ¢’ is the static interphase tension, 7 and 7, are
the effective viscosities of drop.and matrix, y is shear rate, and r is the particle
size)between the regions of existen.e of these morphologies was theoretical predicted and
experimentally confirmed using the results for three polycarbonate/polypropylene blends
compositions. This dependence has the form of a curve with hyperbolic churacter and
asymptotes with respect to K and W, values. On the basis of these experimental results, it
was concluded that the proposed model of transformation from drop morphology to
fibrillar morphology may be used for the prediction of structures.

Work supported by Russian foundation for basic research ( grant 98-03-33376 )
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MOLECULAR DYNAMICS SIMILATIONS OF RHEOLOGYCAL PROPERTIES OF
SIMPLE FLUIDS IN STRONG ADSORPTION FIELDS

A A Berlin', N.N. Sinelnikov’, M.A.Mazo', N.K.Balabaev?, Yu.K. Tovbin®

'Institute of Chemical Physics RAS, Kosygin str. 4, Moscow 117977, Russia
*Institute of Mathematical Problems of Biology RAS, Pushchino, 142292, Russia
*Karpov Institute of Physical Chemistry, Vorontsovo Pole Str. 10, Moscow, 103064 Russia

An adsorption field affects on molecular properties of fluid system near solid surfaces
and/or in porous bodies. Some properties one component fluid in pores have been already
studied. In the given work, structural, mechanical and thermodynamical properties of two-
component fluid mixture in slit-like pore have been simulated by NVT and NPT molecular
dynamics. Interaction between the fluid particles is governed by hard sphere or Lennard-Jones
potentials. A relative difference in particles size of fluid components is varied from 0 to 0.3.
Pore walls are presented as two crystalline layers of Lennard-Jones particles, which are in
thermal equilibrium with the fluid mixture. The walls temperature is controlled using collisional
dynamics. The Berendsen algorithm is used too to simulate the NPT ensemble. The spacing
between split pore walls is varted from 4 to 10 diameters of particles. Periodic boundary
conditions are employed in the directions transverse to the walls.

Changes of mixture structure and aggregate states (fluid - melting) have been
considered. Simultaneous arising of self-diffusion and turning to zero of shear modulus and
yield limit identifies transition from solid to liquid state. Structure of a solid mixture depending
on the pore size and the ratio between of the sizes of fluid particles and pore walls has been
analyzed. Mechanical characteristics of solids (such as bulk and shear modules, yield point,
dilatation under shear) have been calculated.

The study was sponsored by the Russian Foundation of Fundamental Research (project
number 99-03-33386)
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INVESTIGATION OF THE INFLUENCE OF THE PHYSICO-CHEMICAL FACTORS

UPON THE CREEP OF THE BIOPOLIMERS OF THE EYE SCLERA

A.LBessonov*, E.I).Shchukin**, V.N.Ismailova**, N.I Larionova**, MM Krasnov¥#+,
AN.Gurov*** end G.N.Afanas’eva*.
* Institute of Physical Chemistry, Russian Academy of Sciences,
Leninskii pr. 31, Moscow, 117915, Russia
** Moscow State University, Vorob’evy gory, Moscow, 119899, Russia
#%k State Rescarch Institute of Eve Diseases, Russian Academy of Medical Sciences,
ul. Rossolivo 11, Moscow, 111902, Russia

The irreversible stretehig (creep) of the eye sclera, which causes a high degree of
myopia, has been experimentally studied. Observations of the development of strains in the
sclera under a constant leading allow bo determine the typical components of these processes
corresponding to known rheological models. These are: the initial reversible part, involving
clastic deformations (fast elasticity) followed by a decelerated viscoelastic afiereffect (slow
elasticity, which is also a reversible process), viscoelastic, plastic, or elastoplastic flows
(irreversible processes) and, finally, the rupture. Both drastic acceleration and considerable
deceleration of creep are observed in the presence of certain enzymes. The creep of different
connective tissues, which is caused by static and cyclic mechanical stresses (gravity force,
intracye blood pressure, eic.), may reveal itself by many age-related and pathological changes in
the human organism. Authors hope that investigations in this field and the discovery of

appropriate inhibitors may help to replace surgery (eye, cosmetic, eic.) by preventive therapy.
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HCCIEAOBAHUE BIIMIHUS OU3UKO-XHMHUYECKUX QAKTO-
POB HA {10J13YUYECTb LHOIOJMHMEKPOB CKJIEPLI I'VIA3A

AH.Becconos*. E.JLIykun**. B.H.Mamaiinosa**. H.U.MapuoHosa**.
M.M Kpacuop***. A H.I'vpos***, I"H.Adanacsena*.

* WucriryT pustrueckoit xumum PAH, 117915, Mocxksa, JleHmsckiti mp.. 31.
#% NoCKOBCKHIT TUCYAPCTBEHHEIIT YHIBepeHTeT. 119899 Mocksa, BopoduEsel 1ops!,
ok HAM roiasssiy Doneaseit PAMH. 111902, Mocksa, yi. Poccosnumo, 11.

DKCIEPHMEHTATHHO H3YYEHO HeoOpaTiMoe pacTReHWE {momyuecTs) CKJte-
pBI Faasa, ABiifioleecs IPHYMHOMA ghicOKO# GaHsopvkoeTh, Habmonenus npouec-
coB pasBHTHS AehopMalHil B CKiepe 1101 JACHCTBHEM IOCTOSHHOM HAlPY3KH 1I0-
IBOIBIIOT PA3IAUNTL THITWUHBIE COCIABISIONINE STHX NIPOLIECCOB, OTBEHAIOLINE M3~
BECTHBIM PEOJIOTMUECKMM MoZIe M. DTO - HaualibHas 00paTHMas 4acThb - yIpyrue
Aeopmattii {ObICTpad 3MaCTHKE ), 3ATEM - 3AMEIICHHOE au:moynpyrdc foc/elei-
CTBUe (MeTeHHas 2JacTHKA. Takke 0bpaThMast). VIIPYTO-BA3KOE, NMNACTHHECKOE
WM VIIPYIOILIACTHUECKOE TeueHue (Heobpatnmas YacTh), - BILIOTH IO paspbiba.
Kak pe3koe yCKOpEHHe, Tak H 3HAYUTEIbHOE 3aMELICHIC MO I3y eCTH OTMEUEHO B
TIPHCVTCTBAM LITPEICIEHHBIX PEPMEHTOB. Tomsyuects pas;iA4HBIX COCAUNHTE M-
HbIX TKaHEH, BHI3bIBAEMas CTATHYECKMMH H LHKIHYCCKAMM MEXGHNHECKHMH Ha-
IIPSLRESHHAMA (CHNa TAKECTH. BHYTPHITIA3HOC JaBICHHE U Ap.). MOMKET TIPOSBIATb-
¢Sl BO MHOTHX BO3PACTHBIX M NATONOTHYECKHX H3MCHEHHAX B OPraHU3Me He/I0BCKa.
ABTOpbI BLIPAKAIOT HAAEHKAY, YT0 HCCIEIIOBAHUA B 310l OOAACTH KW OTHICKAHME
COOTBETCTBYVIOIIMX MHIHMOMTOPOB CMOTYVT 3aMEHUTH XHPYPIHIO {riasHvio, KocMe-

TUYECKYIO 1 IIP.) NPOGUIAKTHYECKOH TepariieH.
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AJILTEPHATHBHASI TEOPUSI
TUIPONMHAMMWYECKHYX B3AMMOOENCTBUAI B
TMCJIMMEPHbBLIX PACTBOPAX: AHAJING U
CPABHEHUE C 3KCHEPUMEHTAJILHBIMU
OJAHHBIMUA

B.JI. Bonuesa*, W.T1. Boponur™

* Urerury T xummeckon dmaukm oM. H.H. Cemenosa Poceniicxoit
axameMmun Hayx, Mocksa, Poccus
* KocTpoMcKoll roCyapCTBeHHBLA TeXHOTOTMHECK Tt YHABEPCHTE T,
Koctpoma, Pocens

Hemapro 6B mpemsoxeH HOBLIE moaxod X npobieme IRAPOLE-
HaMWIeCKHX B3aMMOIeRCTBIH B Pa30aBIeHHBIX PaCcTBOPAX THAKOUe-
HHIX [IOIEMEPOB, OCHOBAEHEL Ha TPOCTPAHCTBEHHOM KPYHIHG3CDHII-
CTOM ONHCAHME IUHAMOKH MakpoMoiekyn [1,2]. Iomxom comepxmt
3aMKHYTYIO CACTeMYy KWHeTwIecKmx ypapHeHmit: 1. Ypapmesme Cuo-
JIYXOBCKOTG A4 GYEKOWA PACIpefeIeHAL KOTeK THBHLIX FEPeMEEHREIX
- KoopauHaT meaTpos urepmmy cybueneil (KIJUC), ra xotoprie pas-
GuBaeTCI MaKpOMONeKyna. B 3ToM ypaBEeHEU, B oTnmude OT Hud-
($Gy3UOHHEOTO YDAaBHEHHSA [ MOLENH IIAPUKOB, KOHBEKTHBHBIN UiIeH
CONEPAUT BO3MYIIeHHOe HOINMEPOM TI0JIe CKOPOCTel PacTBOPUTEN, &
KoaddunuenT auddysnn - cKagdp, B Opefelle CWIBHOTG pasdapledns
we sapuesmad ot KITUC. 2. Ypapredne nug mond ckopocTell DacTRo-
puTend, cogepxaulee CIHIY, IeHCTBYIOMIYIO Ha PACTBOPHTENb CO CTOPO-
HEI HoamMepa. 3. Beipaxkesue nnq 3Tol CHITL, 3aBHCAIICH OT CTelleHN
oTKJoReHns ¢yEKnuy pacupenenerns KIIUC or pasmosecHoil.

3mech TpennaraeTcd OPUOIIKeHHELIA METOR II1 BHAACIeHNS 0
TMMEPHOTO BKTafa B Pe0orHIeckye CBOHCTBA Ppa3GaBIeHHOTO PACTBO-
Pa, B KOTOPOM HCXOOHAS CHCTeMa KHEeTHUECKHX YpaBHEHNH CBOINTCA
K ypaBHeHESM T'HAPONMHAMUKYN Pa3GaBileHHOTO MHAOIOKOMIIOHCHTHOLO
pacTBOpa B 06lIeM pacTBopETede. s WINIOCTPANMA MeTONA BHIYA-

CJIeHRI KOS@@HHKGHT IMOCTYIIATEIBHOTO TPEeHN S f MaKpPOMOJIeKYIbl, Xa-

I T EIIIRNNNENNENND)]
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PAKTepHCTHYIeCKas BA3KOCTS (1] pacTBopa, TeH30p HHEPOHN IIOTIMED-
HOro Kiaybka B COBHIOBOM IOTOKE B JIMHEWHOM NPHUOMXKEHHWE IO CKO-
pocTu coBUTA. TeopeTHdeckne pe3ylIbTAaTH COMOCTABIICHE C SKCIEPH-
MEHTANbHBIMA TaHHEBIMEA /1% (-PacTBOPOB B 06TACTH MOJEKYAAPHEIX
macc ~ 10° — 108, CpaBEenme MOKA3LIBAET, WTO C MOMOIIBIO TEOPETH-
YeCKIX COOTHOIIEHNH MO2XKHO HNOJIYIATh IPABUIbHEE PE3yIbTATH I
[n] u3 skcnepumerTanbHBIX KaHHEX 0 f ® o6patHO. O6CyKIaTCL
OYTH YCOBEPIIEHCTBOBAHUA MeTOLa B CBA3N C oslee MOJHHIM YIeTOM

IPOCTPAHCTBEHHEIX Koppemnmﬁ B MaKpOMOJIEKYJIe.

1. Borodin I.P., Khazanovich T.N.// Abstract Proc. TUPAC. 3nd Int.
Symp. Molecular Order and Mobility in Polymer Systems. S.-P. 1999.
P. O-005. Macromolecules Symp., submitted.

2. Boponur W.I1., Xaszanosuu T.H.// sTor c6opruk.
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NEW MODEL FOR SLOW DYNAMICS OF FLEXIBLE POLYMERS
IN FLOWING SOLUTIONS.

LP, Borodin and T.N. Khazanovich*
Kostroma State Technolcgical University, Kostroma, 156005, Russia.
*Semerov Institute of Chemical Physics RAS, Moscow, 117977, Russia.

Slow (large-scale) motions of macromolecules are responsible for the
rheological properties of polymer solutions. The existing molecular theories of such
slow motions of flexible polymers are based on the bead-spring modei [1,2], These
theories are very complicated. since they have to take into account such long-range
interactions as the hydrodynamic and excluded volume interactions.

Here we propose an approach based on division of polymer chains into N
subchains consisting of M>>1 monomers each as usual and on spatial averaging over
lengths that are large compared to the subchain gyration radius and smal! compared
to macromolecular size. Such spatial coarse-graining allows us to dispense with the
bead concept. Our model assumptions are mainly formulated using the language of
slow and fast variables, i.e. using the Janguage of the irreversible thermodynamics.

It is assumed that the diffusion coefficient of the oligomer chain of M
monoiners in the solution of the same mass conceniration in the same solvent as our
polymer solution scales as

D= DD/M.

This equation permits te consider the subchain center of mass positions
Xy,..X5 @S slow variables. The other slow variable is the solvent velocity field. The
kinetic equations of the model for extremly diluted solutions are derived under these
assumptions and few others which are introduced for simplicity of presentation. The
first of these equations is the diffusion equation for the probability distribution in the
3xN configurational space of Xy = {x;,...xx}.

N N

OW(t,Xx) 8 = O . -8 WXy

Bt + axm [V(Km :t)w(t9XN)] D axm WO 8Xm WO(X}-’) (”
m=1

=1
where v(x,t) is the velocity of solvent flow at the point x and Wy(Xn) is the
equilibrium distribution. Eq, (1) have to be completed by the equation for solvent
velocity of the Navier-Stokes type
ps(OV/ot + v-Vv) == Vp, + nAv + F,,, divw=0 (2)

where ps, p, and 1 are the density, pressure and viscosity of the solvent supposed to
be incompressible and the F,, is the force acting on the solvent by the polymer:

sp S P RO RERRBRE

N
Fylt,x) = JdXNW(XN,t) > 8(%e - x) Fin 3)
m=1

where

F(X,t) = — kpTo/0xnln[ W(t,Xn )/ W(Xx)]
is the ‘nonhydrodynamic force’ [1] acting on the m-th subchain (kg and T being the
Boltzmann constant and the temperature).

The main difference between kinetic equations of the bead-spring model and
those presented here is in eq. (3). In the case of point beads the former one gives [1]
instead of eq. (3)

N
Fop(t.X) = > 8(xm-x)) Fn . 4

m=1

To evaluate the rheological properties one must calculate the stress tensor of .
polymer solution. It follows from the model assumptions that polymer contribution
into stress tensor component has the form:

N
dA
Gop =1, fdXx W(t,XN)Z o Ko

m=1
where n,, is the number of macromolecules in unit volume and the “entropic” potential
A(Xy) =~ kpT In Wo(Xy). (5)

In fact, eq. (5) has the same form as the known Kramers expression [2] for the bead-
spring model.
The problem now is comparison with experiment. In the approach proposed all

the information about structure and interactions in macromolecule is contained in the

equilibrium distribution Wo(Xy).

This work was supported by the Russian Foundation for Basic Research under
grant N’ 99-03-33462.
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HoBas Mopens mMeaneHHOW AUHAMMUKK TUBKKX
noNMMEPOB B TEKVILMX pacTBOopax.

H.1. Bopodun, T.H. Xazanoeuy*
KoCTpOMCKOM roCYAapCTBEHHbIA TEXHONOTMUECKUA yHUBepcuTeT, KocTpoma,
156005.
MHCTUTYT Xxumudeckon dusmku PAH um. H.H. Cemenosa, Mockea. 117977.

MegneHHse (kpynHomacuiTabHeie) ABUKEHYS B MaKpOMoniekynax
onpepensioT cobol PEONOrMYECKNE CBOHCTBA NONMMEPHBIX PACTBOPOCE.
CyLLUECTBYIOWMWE MONEKYNIAPHLIE TEOPUK TAKUX MEATEHHLIX LBYKEHNA B
rMGKOLEMHBIX NONUMEDAX OCHOBaHb! Ha MOAenu Bycun-npy3uH. 3Ti Teopuy
OUeHb CIOXHBI, TAK KaK HEOBX0ANMO YUMTBIBaTE AASbHIE B3aUMOAEACTBYA,
KaK rMgpoAMHamMuueckue, Tak W rnoveHuanbHble.

34ech Mbl NpeAnaraem nNoAXos, OCHOBakHbIN Ha 0BbIMHOM pasaenaHii
nonumepHbix Lenei Ha N cybuenei, cocrosuumx u3 M>>1 moHomepos
KE&KGAsn, ¥ NPOCTPAHCTBEHHOM YCPEAHEHM Ha AnunHax, Bonsumx no
CPaBHEHMIO C pasmepamMu cyBuanei, U Manbix no CpaBHEHKo ¢ pasMepamis
makpomonekynbi. Takoe NpocTpaHCTBEHHOE OrpydrieHne nossonsaeT
ofoiTuch 6e3 BeeieHus BGycuH. Haiun MOSEnbHbIE NPEANoNoXeHN
DOPMYNUDYIOTCS HA A3bIKE MEANEHHBIX ¥ BbICTDBIX NepeMeHHbIX, 7.8. Ha
A3bike HeoBpaTUMOW TEEMOJUHAMMKNA.

fpeanonaraeTcs, YTo KO3 ULMEHTHI AUDY3UN ONMIOMEPHBIX Lieneh
13 M MOHOMEDOB B PacTBOPE TCH Xe KOHLEHTPaLWU 1 B TOM XE
pacTBOpUTesie, Kak 1 paccMaTpusaeblit pacTeop, yobIBAIOT € YBSNUUSHUEM
M 1o saKoHy

D= D()/M

370 COOTHOLLEHNE NO3BOSAGT CUNTATL KOOPAWHATDLI LIGHTPOR Mace cybuened
Xj,...Xy MEANEHHBIMU NepeEMeHHLIMU. Jpyroi MeaneHHon nepemenHon GyaeT
CUMTaTLCHA CKOPOCTb TEUEHUNA PacTBOpUTEns. TIpn 3TUX NPEANCIOXEHHAX ¥
HEKOTOPbIX APYTYX, BBOANMbIX ANA NPOCTOThI, BbiBEAEHbI KNHETURECKHE
YPABHEHUA NPEANIOKEHHON MOJENN AN CRyYan NPeAensHe pastaBneHHoro
pacteopa. MNepsoe 13 3TUX YpaBHEHHH - 3TO ANGIQY3NMOHHOE ypaBHeHve B
3N- MepHOM npocTpaHcTBe koHUrypaumi Xy = {x,..xn}.

N N
IW(t,Xy) 0 o 8 o 0 WXy
ot + axm [V(Xm 9t)w(t9XN)] D axm WO axm WO(XN) (])
m=1 m=1
roe v(x,t) - CKOPOCTb TEYEHUA PACTBOPUTENS B TOUKE X U Wi(Xy) -

paBHOBeCHCe pacnpegenenue. YpasHeue (1) 4omkHO BbiTb AONOMHEHC
ypaBHEHUEM 7S CKOPOCTHM TeueHun Tuna Hasbe-CTokea

I I n

ps(OV/ot +v-Vv) == Vp, + nAv + F,, divw=0 2

TAE ps, Ps ¥ 1) - NNIOTHOCTb, AABNEHUE U BABKOCTb PACTBOPUTENS,
npeAnonaraemoro HecxkumaeMbiM U Fy, - cuna geicTems nonvMepa Ha
pacTBOpUTENb:

N
Fsp(t,x) = [dXNW(XN,t) ZS(xm - x) Fm R (3)
J m=1

roe
Frn(X,t) = —~ kpTo/0x,/n[W(t, Xn)/W(Xy)] - “HerngpoanHamuueckas cuna’,
AeicTeylowast Ha m-yio cybuene (ks u T - nocTosHHas bosibLimaHa
Temnepatypa).

OCHOBHOE pasninune Mexay KUHeTUMECKMMW yPaBHEHUAMN MOgenu
BYCHH-NPYXKUH W NpeAnaraeMon 30ech 3aKnodyaeTca B ypaBHeHun (3).
Onsa ToueuHbix BycuH nepsast MPUBOAMT K

N
Fy(tx) = 2 8(xm-x)) Fyy . (4)

m=1

Mpobnema Teneps 3akmovaeTcs B8 CPABHEHWM C IKCMEPUMEHTOM. HYXHO
UMETL BBUAY, UTO B NpeAnaraemMom rnoaxoae BCs MHOPMaLMS O CTPOEHUM
MaKpOMONEKYs 1 B3auMOSENCTBUAX B HUX COAEPKUTCA B PABHOBECHOM
pacripegenexim Wy(Xy).

Jannas pabota sbincnHeHa npu nogaepxke Poccuitckoro oHaa
byHaaMeHTaNbHLIX nccnenosaHui no rpaHTy N° 99-03-33462.
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Non-linear rheology of polymer bilends
M. Bousmina

Chemical Engineering Department, CERSIM
Laval University, GIK 7P4, Quebec, Canada
e-mail: Bousmina@gch.ulaval.ca

While the main features of linear rheology of emulsions are now gquite welj
understood (increase in elasticity and long time process at low frequencies, non-linear
rheology (high deformation flow) still an open complex probiem that involves transieni
regimes with non-obvious relationships between flow and structure. Even for a mixture
of two purely Newtonian fluids, it is very difficult to predict the final morphology

(particle size distribution and state of dispersion) in connection with the magnitude of

deformations and stresses involved during flow. This difficulty arises even under well-
controlled flows such as simple steady shear. During flow, the particles elongate, rupture
and coalesce generating a time dependent complex pattersn.

For about 60 years until just recently (Dot and Otha 1991) and although its
practical concern, our insight into this close coupling between flow and structure (the
flow affects the morphology and the morphology evolution affects the flow) was stiil
very limited since the earlier work of Taylor (1932, 1934) about Jow-drop defcrmation
relationship in dilute emulsions. Taylor treated the problem in its simplest form by
analyzing the deformation and drop stability under simple shear of a single Newtonian
drop dispersed in a Newtonian homogeneous medium.

Different efforts have been subsequently deployed to extend Taylor analysis to
different types of flow and to concentrated emulsions where under hydrodynamic and
steric stresses; the particles coalesce and break-up in a very compiex fashion. Taylor's
theory was restricted to first-order deformation (slightly deformed droplets) and was
then extended by several authors to account for large amplitude of deformations either
for dilute emulsions or for moderately concentrated emulsions.

Highly concentrated emuisions were generally treated by some kinetic theories
making a balance, in a similar fashion to the chemical reaction equations, between the
rate of break-up and the rate of coalescence. The problem is this way is very complicated
and one has to deal with the film drainage between particles, which is very difficult to
handle even for two neighboring drops.

Our insight into the coupling between the flow and the structure has gained a
step forward since the Doi-Otha theory (1991). Instead of considering various colliding
drops with different interfaces, Doi-Otha made a jump in the physics of concentrated
emulsions and considered mixtures made of two components with a complex interface
well distributed in the bulk. Conceptually, the interface can be considered as a third
phase characterized by its total surface area and by its orientation in the flow field. The
problem seen is this way does not require a given length scale for the structure.

111313113113 1111%
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STRUCTURAL CHANGES IN ULTRA HIGH MOLECULAR WEIGHT
POLYMETHYLMETHACRYLATE SOLUTIONS
IN THE SHEAR AND ELONGATIONAL FIELDS

T.Budtova, N.Bel’nikevich, Z.Zoolshoev

Institute of Macromolecular Compounds,
Russian Academy of Sciences,

Bolshoi prosp. 31, 199004 St.-Petersburg, Russia

The flow of very high molecular weight polymer solutions seems to demonstrate peculiar
trends, as it was reported in some recent publications /1,2/. The reason of the “strange
behaviour” was not clear: is it induced by flow instabilities in such ultra high molecular weight
solations or is it a consequence of the intrinsic properties of such a polymer under flow? In our
work we tried to answer this question. We studied the flow of ultra high molecular weight
polymethylmethacrylate (M = (1.4 - 1.9)x10") (PMMA) solutions in shear and longitudinal
fields and compared with the flow of polystyrene (PS) of a similar molecular weight.

At very low polymer concentrations (<0.05%) the flow in the shear field is Newtonian
for both polymers. The increase of the polymer concentration leads to the chain entanglements
and the appearance of a non-linear regime on the flow curve. The increase of the shear rate for
semi-dilute PS solutions is accompanied by the decrease of viscosity, which is typical for many
linear polymers. For semi-dilute PMMA solutions the viscosity first also shows a shear thinning
effect but then at a shear rate of about 10% s the viscosity increases. A similar "unexpected"
behaviour was observed for the flow of semi-dilute PMMA solutions in the elongation field:
first the viscosity increases in the same way as for PS solutions and then the viscosity
decreases. After performing elongation experiments the relative viscosity of PMMA solution
decreases.

The reason of the observed phenomena is the intermolecular interactions of polymer
chains leading to the formation of associates in PMMA solutions at rest and their break during
flow. The formation of hydrogen-bonded associates in PMMA solutions has been reported in
literature /3/. We showed that the shear flow of PMMA semi-dilute solutions at 80 C is

classical but after decreasing temperature up to 25 C the flow curve has a minimum again, The
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influence of shear and elongation fields on PMMA solutions is different: while shear field does
not completely destroy them (they recover at rest), the longitudinal field leads to the
destruction of associates. The viscosity of polystyrene polystyrene solutions did not change
after elongation experiments and it showed the same trends at elevated temperatures as at
room temperatures. Thus it is not the flow instabilities which induce a “strange behaviour”

during flow of ultra high molecular weight polymer solutions but specific properties of PMMA

macromolecules.

Authors are grateful to the Russian Foundation of Basic Research, grants N 99-03-
33321 and 98-03-33250 for the financial support of this work.
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RHEOLOGICAL BEHAVIOUR OF POLYMERS AND POLYMER BLENDS
ALONG A TWIN SCREW EXTRUDER

J. A Covas', A. V. Machado', M. van Duin’

1Departmcnt of Polymer Engineering, University of Minho, 4800
Guimardes, Portugal

2DSM Research, P.O. Box 18, 6160 MD Geleen, The Netherlands

Introduction

Chemical modification and blending of existing polymers are attractive methods of developing new
materials for specific applications with an improved properties/cost balance. Modified polymers and
polymer blends are commonly prepared by mechanical mixing of their components in the molten state.
The performance of the materials produced is determined, amongst others, by the final chemical
structure and morphology gencrated. Rheology has been used not only to monitor the degree of
conversion in the case of reactive systems {1}, but also to establish the relationship between morphology
and flow conditions [2,3]. Apparently, the analysis of the preparation stage of the new materials, which
could provide further insight into the relevant physico-chemical phenomena, remains {o be carried out.
This is probably associated with the practical difficulty in collecting reliable samples. This work aims at
understanding the evolution of the rheological behaviour during modification of polyolefins and
blending of PA-6/EPM and PA-6/EPM/EPM-g-MA along an extruder.

Experimental

Various polyolefins (PP, EPM and PP) were modified with different concentrations of peroxide and
blends of PA-6/EPM/EPM-g-MA (with varying MA contents) were prepared in a Leistritz modular
corotating twin screw extruder, using uniform screw geometry (with three kneading zones) and
operating conditions. In both cases, samples were taken along the extruder by means of a special
sampling device [4] and quenched in liquid nitrogen. The operation took less than five seconds. A

frequency sweep from 4x10-3 to 40 Hz was performed for each sample in a TA Instruments
Weissenberg theometer, with parallel-plate geometry at 200 or 230 °C.

Results and Discussion

PE is relatively stable when processed by itself under the processing conditions selected. However, when
0.1 phr peroxide was added both the viscosity and the storage modulus increase significantly upon
melting as a result of branching/crosslinking. Figure 1 shows the evolution of dynamic viscosity of PP
along the extruder when it is processed without and with 0.1 phr peroxide. In the absence of peroxide
the viscosity decreased along the screw, ie., some degradation occurred under these processing
conditions. However, this decrease is much more important particularly in the melting zone when 0.1
phr DBHP is added.

Figure 2 shows the dynamic viscosity curves along the screw length and at the extrudate of the 80/20,
wiw blend of PA-6 and EPM, respectively. A decrease in viscosity along the extruder was observed,
which could be attributed either to changes in the dispersed phase particle size or particle size
distribution, or to flow induced orientation {2,3,5].

In the casc of a reactive PA-6/EPM-g-MA blend (Figure 3), differences between the curves are clear at
lower frequency range. The decrease in viscosity between locations A and B is accompanied by changes
in morphology [6]. Further downstream, both the chemical conversion and the morphology are
practically constant. When PA-6 homopolymer -was processed and characterized under identical
conditions a significant decrease in viscosity along the extruder is observed. Therefore, matrix
degradation scems to account for the blend viscosity decrease along the extruder.

Conclusions:

Significant differences in viscosity were observed depending on the structure of the polyolefin being
tested. In the presence of peroxide branching/crosslinking and/or degradation occur along the extruder.
The linear viscoelastic behaviour of non-reactive and reactive blends along the extruder is related to
changes in morphology and/or formation of the in-situ compatibilizer. Matrix degradation explains the
relatively low viscosity levels of the blends, when compared with those of the original materials.
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Figure 1 — Viscosity curves of PP without and with 0.1 phr peroxide collected from various locations
along the screw and from the extrudate.
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Figure 2 — Viscosity curves of PA-6/EPM (80/20 wiw) blend samples collected from various locations
along the screw and from the extrudate.
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Figure 3 — Viscosity curves of PA-6/EPM/EPM-g-MA (80/0/20 wiw/w) blend samples collected from
various locations along the screw and from the extrudate.
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11.X. dxanamus, C.M. Copokoneros, H.M. A:tumup3aesa
JANHAMHUKA IAPAMETPOB I'EMOPEOJIOI' MM ITPH KYPCO-
BOM INPUMEHEHUU TMIIEBOU JOBABKH AJIVIHKOP
Poccuiickuit 'ocyaapCTBeHHBIN MEAMIMHCKUNA YHHBEPCUTET

O6cnenoBano 56 6onbHbX MBC ¢ CONYTCTBYIOMIMM CaXxapHBIM Jua-
Gerom (C1) 2 tuna u 20 mpaxTHdecku 3a0poBBIX NHI. M3 56 00sbHEIX
UBC crenoxapausa [ OK 6s1a y 5 myxuus u 4 xenmuH, H OK coot-
BETCTBEHHO Y 29 u 18, NoCTHH(APKTHEIA KapAHOCKNepo3 y 26, Hapyle-
HHsL cepiednoro purMa y 14 maumentoB. Jnurensiocts CJ a0 1 roaa
Gonay 11,0t 1 go Smery 13, o1 S mo 10 nety 10, ceainre 10 ser y 21.

U3 obcneaopannsix 06110 34 myxumnsl (60.7 %) u 22 KeHIOMHEI
(39.3 %) B Bo3pacTe ot 53 10 73 ner (cperHMit Bo3pacT 65.9 + 4.22 ser).

Jlo Hauana uccaegopanus, yepes 1 mecsan (12 uesn.), gepes 3 mec.
(56 yen.) u uepez 6 MecsieB (20 deil.) HA POTAUMOHBHOM aperoMerpe-
BrckosuMmerpe (Moxuburanus [1.X. /aHamus) BCCIen0BaIiCh [0Kasa-
Teau reMopeosorun: Ht, BA3KOCTE LICABHOM IJ183MBI, KECCOHOBCKAsH B3~
kocTh (KCB), koadipuruenT arperauiu 3putpolutTos (AD), BpeMs obpa-
30BAHUA KPYMHBIX U MEJKMX arperaros, THAPOAMHAMHUYCCKAS TIPOYHOCTD
AD, nebopMupyemMocTh 3pHTporuToB (3), a TaK e NPoBOAUIach 010~

MHKpOCKOIus Oynb0apHOH KOHBIOHKTHBEL

B Tabmuie mpeicTaBieHa auHamuka napamerpos PCK mHa ¢oue
KypPCOBOTO MPUMEHEHHS ALIMKOpa B CYTOUHOM jio3e 600 mr (1o 300 mr
yTpoM M Beuepom). Mcxonuo y 6oasHbix Opr10 yBesmuenne KCB ua

(boHe BHICOKMX MOKaszaTelaeH MpeseIa TEKYy9eCTH, NOBBILCHHC AD,
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MOBBIIIEHHE THAPOIMHAMHYECKOH TipouHocTH AD. Ha ¢oHe Mecsusoro
Kypca aJUIHKOpa HeT CTATUCTHYECKH 3HAYUMBbIX H3MeHeHu# PCK.

Jajee oTMEUEHO MOCTENCHHOE CHIKEHUE ypoBHA Ht B KpoBH B Te-
YyeHue nepBrix 3-Xx Mecaues ¢ 0,47 + 0,02 no 0,43 £ 0,03 en. TTogae 6 Mme-
CSlleB TipUemMa ajTMKOpa, OTMEYAINCh HE IOCTOBEPHOCTH CHUKEHHE
ypoeHg Ht 10 0.42 £ 0.02 ex.

BaaronpusTHble TEHACHIMH Ha [OKa3aTeNd THAPOIAUHAMHYECKOH
OPOYHOCTH Dp. arperatos OTMEUYEHE! depe3 3 Mecsita npueMa. o Hadana
HCCIIEIOBAHUS [TapaMerp COCTaB/iLI B cpenneM 49,28 £ 5,1, a vepes 3
mecsna 6s11 paBed 41,25 + 5,4 1 uepes 6 mecaues coctasian 38,68 £ 5,8,

Brigpieno nexoaHoe NossiieRne ypopaa AD (1211 8,1). Uepes 3 me-
cALla JIeYeHUs Y BCEX OCMbHBIX OTMEYaI0Ch [IOCTENERHOE CHIDKEHHE AD
1o 105 + 6,4, u uepes 6 mecsues jeueHuss AD cHu3uIacs 98 + 5.6 -
MUHEMAMIBHAs aocToBepHOCTD {(p< 0,05).

YeranosieHo, uto [ sasiasercs Hauboaee XapaKTepHbIM HApyIIEHH-
em PCK. BrisBICHO 3HaUNTEIBHOE HCXOAHOE CHIKEHUE [IO B CBIBOPOTKE
kpoeu 6onmenex MbC ¢ conyrerpyrouum CIE (6,57 £ 0,32). Uepes 3 me-
cilg pHeMa aIMKOpa, nokasatenab D noctur yposHs 7,54 + 0,41, a
Jepes 6 MECSLEB [IpueMa alIuKopa oH yeenuunsics 1o 8,03 £ 0,49.

Tlpy u3yycHMH OUHAMMKKM HM3MECHEHHs nokasarenel yposHsa [0 vy
6OIBHBIX MOXXHO OTMETHTB, 9T0 YKa3aHHOE JiedeHHEe B TeyeHHe 6 mecd-
UEB CONMPOBOXKIAECTCA JOCTOBEPHBIM HossitueHreM 3 (p < 0,05).

BhIBGIBE Mecauuniii kype npHema a1 1MKopa He TPUBOINT K 3HAMHMBIM HIMEHEHAAM

PCK. K xonuy 3 mecsilia npHemMa aJUIHKOPa, no GOJIBIUMKECTBY HCCAEXYEMBIX RAPAMETPOB, Iio-
JAydeHbl TONbKO OnaronpuaTHbie Tenaenunn. OTvededo cumkenne Ht, A3, v raapoanHavMude-
COM NPO4HOCTH JP. arperaros, a raixe yseawdene JJ. Jocturam eraTneruydeckodt suayvu-
MOCTiH TOJABKO cHikeHHe AD {nosblmenHe 06paloBakusl KaK MENKHX, TAK H KPYNHBIX arpera-
TOR), a nosbillenue I cTaao nocroéepﬂo TOAbKO K KOHHY 6 Mecsua .tedeHnsi, CymecTeenuoe
vayumenne PCK oTamedeno k xoHiy 6 mecsna npuesa antzropa (I3, AD, ruapoanuaMuyeckan

npodHocTs JP. arperaron). Tpuem aAdHROpa He HIMEHAECT J0CTOBEPHO YPoBeHs Ht.

ssBEBBBBREREERE
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H3menenne napamerpor PCK na done npuéMma agaukopa.
Ne | Peonornueckne napamerpnsl | Konrpoan Hdo ITocne ITocae
n/ (3noposbie) | Hccae- 3-x Mec. | 6-TH Mec.
n J0B.
1. I'emaToxkpuT 0,42 0,4710,02 | 0,4340,03 | 0,42+0,02
2. Arperauus SpuTpoLUTOB 89+6,8 121+8,1 105+6,4 9815,6
3. | Bpems o0pa3.Meqakux arpera- | 7,12+0,53 | 7,12+0,46 | 6,99+0,51 | 7,34+0,4¢
TOB
4. | Bpems 06pa3. kpynH. arperar.| 59,4155 | 47,5754 38,58:t6,] 51,6814,¢
5. Jedopmup. sparpounton 8,5+0,61 |6,57+0,32 | 7,54 0,41 | 8,03+0,4¢
6. | Fuapoaun. Ipounocrs arper. | 36,28+6,1 | 49,28+5,1 | 41,25145,4 | 38,68+5,¢
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I1.X. Axanamms, C.M. Copokoneros, .10, I YPTOBEHKO
3HAYEHUE UBMEHEHHA PEOJIOTMUECKUX CBOIICTR
KPOBH ITPH CAXAPHOM JIUABETE
Poccuiickuii [ ocynapcTeH b Me THUHMHCKHE VHHBEDPCHTET

AKTyalbHOCT  caxapHoro auabera (CJ]) Geccropha u orpeaenseT-
€4 BEICOKON MEIHKO-CHOOrHIECKOR M COUMATbHOMN 3HAYMMOCTRIO 3a60-
neBanud. HecMOTpS Ha CyIECTBEHHbIE YCIEXH IMabeTONOruH, narodu-
3MOTIOrHH W (papMaKONOTHH TIPHBENH K YBENMYEHHIO NPOAOTKHTETbHO-
cti a3y Gombubix CJ1 4 TpaHChOPMALHE KIMHIYECKOH KapTUHBI, ¢
YBENHUCHUEM KOTMH4ECTBA OCNONKHEHMH (NMPEXIE BCETO COCYMCTHIX M
TPOMGOTHYECKHX).

O6menpusnanwo, uto komnencauus CJI mo yriaesogHoMy ofmeny
(YO) sBnserca 6a30BbIM NPHHUMNOM Tepamuu 3a60NEBAHHA H JCKUT B
OCHOBE JMETOTEPANMH, HHCYIHHOTEPANHH H NPUMEHEHHA TIEPOPATbHAIX
caxapocHwKaroIMx npenaparos. Jekomrencauus CJ u amcMeradonu-
YECKHH CHHIPOM HEM30€XKHO NPUBEAYT K NOPAKEHHIO MaKpO- MHEKPO-
LHPKYAATOPHOIO pycia ¥ yxymmenmo PCK.

Hokasano, npu  xommercaumd CIH mo YO Mowxer Hamu npor-
peccHpoBanue 3a00TeBaHIA H PA3BUTHE ET0 OCIOKHEHHMI,

TonHEMAaeTCs BOMPOC O TOMCKE ITyTell M METONOB BTOPHH4HOH npo-
¢unaxruxu CJI, npexnae Bcero NpoduIakTHKe pasBHTHS COCYIHCTHIX H
TPOMGOTHYECKIX OCTIOKHEHMH. OIHUM U3 MEXAHH3MOB PasBUTHA THale-
THYECKUX aHTHONATHI AB/seTca Hapylienne PCK, peaamsyromeecs B co-
CYIUCTYIO MATONOTHI0 4epes YXyALICHHe MHMKPOIMPKYIILUHH M pasBd-
BAIOMHECa METAO0MUUECKIE HAPYIIEHNS .,

3a meproa 1994-1999 rozmon, Ha Gase KIHARKY 1 KaheaApsl Tepanuu
VB PI'MY obcnenosano 420 GombHEX. PaGoTa BblmonHeHa B 3 B3au-
MOCBA3AHHBIX 3Tana, HO UMCIOILMX CaMOCTOSTEILHOE 3HAYCHHE,

Liean necaexcBanus |
uccnenosanue sHaunMoct PCK B nporpeccuposannn tesenns CJI u co-
BEPINEHCTBOBAHHE MeT0/i0B koppekuun PCK y 6omnprmix CJI.

AHaiu3 cOOCTBEHHBIX AAHHBIX ceupeTenbcTRyeT, yre PCK gengior-
CA PaHHMM, IHHAMHYHBIM M 9YBCTBATE/ILHBIM ITapAMETPOM H3MEHEeHMIl
META00IHYECKOTO H PYHKUHOHABHOTO XapakTepa (Ha paHHHX cTagusax)
WM OpraHu4eckoro (Ha Gonee mosaumx). Hammawe rumeprnvkemusn, a
TaK )K€ OCNOKHEHWH B BHMAE MAKpO- M MHKPOAHTHOMATHY H IOBBIILCHUE
CBEPTRIBAOLICTO IOTeHLIHATA KpOBU— TUIKMYHO 4518 CJI. [lyvrem mposene-
HUSE MHOPOaKTOPHOro aHasIM3a TM0KasaHo, uto C/I sBiiseTcss He3aBUCH-
MBIM (axTopom pucka Hapymenus PCK. Usmenenns PCK mpu CJ moryT
HOCHTb pasiaunbif xapakrep. [Ipu gekomnexcanmu 3aBoneparns PCK
Hapywatores B 100 % ciyuaes. Tsaxects usmenenuit PCK koppeanpyer ¢
TAKECTBIO 3a00/I€BaHNA M HAMYHEM PAAa OCTOKHEHHN (MaKpo- ¥ MHK-

FEEFEEEEEEEEER)

POaHTHONATHH, HENOCTATOYHOCTEIO KPOBOOOPAIEHHS, APTEPHATILHON I'H-
TNIEPTCH3KEH) M He KOPPENUPYET ¢ Bo3pacToM GombHbIX. Co3aHa wIKana,
HazBaHHad Hamu “Hexwc”, mo3sonomas mo KIMHAKO-1a60paTOPHEIM
TI0KasareliM, B OTCYICTBHE 060pynosanmus 11 n3yyenus PCK, ycrano-
BHTb GOJILHBIX C THNIEPBAIKOCTHBIM CHHIPOMOM TPeGYIOIIIX HAMpPABIIeH-
Ho#t koppexu PCK.

YcraHoBneHo, uro crabunusamas B crauuonape CJI mo yrneBonHo-
My 00MeHy, B GOJBIIMHCTBE CTy4aeB, He IPUBOAMT K CAMONIPOU3BOIBHOMN
crabumasarmn PCK. 3toT dakr yxe tpebyer npoBeneHns cnennanbHbix
Mep HanpapneHHo# koppekiu PCK.

YTounensl Hanbonee 3HauMMble mapaMeTpsl PCK, m3MeHneMbie pu C/I.

Ha 2 stane wccneposanus usyueno Bmusuue Ha PCK u yrounensi
TIOKa3aHuA K mpopeieHmo koppekimu PCK paznuussiMi MeTonamu Jie-
YeHHs (PasudHbie BAPUAHTHl CaXapOCHHWKAIOIIEH TEpanmH, IuTasMade-
pes, noAcanka OCTPOBKOBEIX KIIETOK MOKETYAOUHOMH JKeNle3bl, IpUMeHe-
Hue xancyn ASC XKKT) u nekapCTBEHHBIMH CDECTBAMH (MEBAKOp, 10-
KaHon, panogekr-200, TanakaH, poctonur, 381uoH, 3HEprocTaM). [oka-
3aHa CBA3h HapymenHplx cBoHcTB PCK ¢ ¢ynkumoHaNpHON axTHBHOCTH
ceTuaTky (yIy4IleHHe CBETOYyBCTBUTENBHOCTH, OMpPEICIAEMOi 10 METO-
Ay KOMIIBIOTEPHOW NEPUMETPHH, Ha HOHE NPUMEHEHHS NEHTOKCHPHIUIH-
Ha) ¥ OCTPOTOH 3peHHs (ynydinanach Ha GoHe 6 MeCSYHOTO NpHeMa ai-
JHKOPA, BMECTE ¢ YAYYIIEHAEM MHKPOLIAPKYIISUMH),

Ha 3 osrane pccrienoBaHMs MpOBEJEH MPOCHEKTHBHBIN KIIHHWKO-
na6oparopHeri apamus 2 rpynn GombHex ¢ C/I 2 Tina — nodydaBomx H
He TONYYaBIIKX TEPalUio Kopperupyromryro Hapymentusie PCK Ha npo-
TSOKEHHH 2 J1eT. [lonyueHs! naHHbIe O DOABTeHHH B rpymie Gonpabrx CJI
JUIATENbHO TOIy4aBIIHX PEOJIOTMYECKH HANPABICHHYIO TEPAITMI0 MEHb-
IIEero MPOUEHTa COCYAMCTHIX OCIOXKHEHHH (IOCTOBEPHO vaile Mporpec-
CHpoOBalia AHabeTHYeCKas PETHHOMATHSA).

T.e., m3menenna PCK, Gymyuu camu BenuumHoN dusHueckoii, mpu
JUTHTENILHOM HIIM PE3KOM M3MEHEHMH, CaMU NPUBOAAT K IIOABIEHUIO Op-
TaHUYECKUX (CTPYKTYPHBIX) H3MCHEHHIA.

Crenau BrBog o cBsazu PCK, wsMenennnix npu CJI, ¢ OTaaneHHbIM
OporHo3oM 3aboneBaHHs — MOABICHHEM AHTHOMATHI M 3aKIOYEHHE O
HEeoOXOAMMOCTH HEJICHANPABICHHOTO UCC/IEAOBAaHA W KoppekipH PCK
npu C/1, kax ogHOM U3 crnoco6oB BTopuano# mpodunakrake CHI.

TIpemnoxen BapuaHT moastamHo# cxemel ofcneposanns PCK mpu
CJH, ¢ y4eroM pa3snUYHBIX MaTOreHETHYECKHX MEXAHH3MOB HApYIUCHHA
PCK npu CJl, ero oc/oxXHEHHA H COMYTCTBYIOMIHAX 3a60/IeBAHHAH.
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I1.X. Hxanawns, C.M. Copoxorneros, U.10. I'yprosenko
BAPHAHT CXEMBI OBCJIEJOBAHHUSI PEOJOTHYECKHX
CBOICTB KPOBH (PCK) IIPH CAXAPHOM JAUABETE (CH)

Poccnfickuit ['ocy 1apcTBeRHBI METHIMHCKHME yHUBEPCHTET

Ilnpoxuii criekrp remopeonorndeckux cauros npu CI B Makpo-
U MHUKPOLUPKYISTOPHOM pycie, GOIbUIOe KOJAMYECTBO MPENLTOKEHHBIX
TECTOB 1714 MX OLCHKH, & TaK )KC OTCYTCTBHE Y NPaKTHYECKHX Bpaveit
HETKUX NIPEACTABACHHH 0 Haubosee 3HaUUMBIX napametpax PCK, qukry-
€T HeoOXOAMMOCTD CO3NAHMA eIMHON ¢XeMbl 0OCICIOBAHUA GOTBHEIX
CJ ¢ nosnuuy geraissoro ueenenosanua PCK.

HpensoxenHblii HAMI O3TAITHBIA KOMILIEKC HHCTPYMEHTAIBHEIX H
KHHUKO-1a00paTOPHBIX HCCIENOBaHUH H03BOIAET YCTAHOBHTD HATHUHE
u cTenleHb KomneHcauud PCK, npeanoioxuTh UX BEAVILMI MEXaHU3M,
OLEHUTD PUCK Pa3BUTHA OnmKatluuxX (QyHKUHOHATBHEX 1 TPOMOOTHYE-
CKMX) WM OTJANEHHBIX (OPTAHHYECKHX, NMPSKAE BCETO - COCYAMCTHIX)
ocnoxHenud yxyamenus PCK npu CJI.

Tonbko mooTanHas KOMILIEKCH&S cxeMa 00CIeI0BaHus IO3BOISET
HHIUBHIYILHO W TIATOICHETHYECKH OOGOCHOBAHHO MOJIOMTH K KOppex-
LUK HapyIueHHbIX usMeneruyt PCK npu CJ1.

13TAN (MAHUMA THbHBIN, OBA3ATEABHLIA)

OBIINM AHAJIV3 KPOBY (B TOM UMCJITE PASMEFHI DPUTPOLMTOB) + TEMATOKPHUT +

+ BA3KOCTD IUIA3MBI M BA3KOCTb LIEJILHOM KPOBH, ATPETALIMS ¥ IEQOPMUPYE-
MOCTb 3PUTPOLIMTOB.

[PK TIOBBLIEHWA BASKOCTH IJIA3MDI ~ HCCNIENOBAHVE VPOBHS ®UEPUHOIEHA,
BEJIKOBOI'O W JIMITMIHOIO CHEKTPOB KPOBHU.

LPY OBBLINEHMM BAKOCTY LEALHOM KPOBY - UCCHEIOBAHKME ITPEIETA TEKY-
YECTH, KAXYUEHNCS 11 KECCOHOBCKOM BA3KOCTH KPOBY, TUIPOIVHAMUYECKOM
HPOHHOCTY 3PUTPOLUUTAPHLIX AIPETATOR, PH KPOBU Y EE 3JIEKTPOMTHBIA CO-
CTAB, TEMOKOATYJIOTPAMMA (C ATPETAIIMEN TPOMBOLIMTOR).

20TAIL

OLEHHBAIOT COCTOSHUE MUKPOLIMPKYJIATOPHOTO PYCJIA , COCTOAHUE KMUCJIO-
PONTPAHCTIOPTHOU ®YIIKIUH KPOBH (pH, pCO2 u 1.1}, CTENEHD HAPVIIEHUSA PCK.

32TAll

NPCBOAAT OLEHKY TEYEHHMS CAXAPHOI'O JMABETA, YCTAHABJMBAIOT EI'O OC-
JIOKXHEHHMA W CONTYTCTBYBLUHME 3AROJIEBAHHH, KOTOPBIE CIIOCOBHBI TIOTEHIIH-
POBATBH WM BBISbIBATh HAPVILIEHUSA PCK (MAKPO- 1 MUKPOAHETUOIATL, HAPY-
LIEHHS HACOCHOW ®YHKUWM CEPHLIA, TTOBBIUEHHLI YPOBEHD AOHUTA).

42TAll

YTOUHSAOT BEAYIIVE MEXAHU3MBI HAPYLIEEHS PCK HA MAKPOLIMPKY JBITOPHOM
1 MUKPOLIMPKYJISTTOPHOM YPOBHE.

[IPOBOJAT MHAVMBYAY AJIbHbBL W TIOABOP Y IPOBEJEHME PEOACTHMHYECKM AKTHB-
HOM TEPAITMH, OCYILECTBIIOT KOHTPOIIb 3A U3MEHEHHEM PCK Y BOIMOXKHbBIM
[OABJIEHMEM OCJIOXHEHUH OT ITPOBOAUMON TEPAITHHL.

IR R R R R REN]
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PenakcaluoHHbIe XapaKTepMCTUKN pe3NHOBOMOKHUCTLIX
KOMMO3UTOB
[aiopa E.A., Bonkos A.B.
HayyHo-uHHOBAaLMOHHan KomnaHua “JJTKO”,
r [nenponeTpoBscK, YkpauHa

Hsyuenne peslakCalMOHHBIX XAPaKTEPUCTHK PE3HHOBONOKHHCTBIX
xomno3utoB (PBK) saBuiock FOCTAaTOYHO AKTYanmbHBIM B CBA3H € MX NpH-
MEHEHHEM B TOCAIOUHON YacTH MacCHBHBIX BbicOKoamacTHuHbix (MB3J)
e, HeobxomumocTs mmrensHoro (Gomee ABYX €T yOepXKHBAaHUA Mac-
CHBHOI! IIHHBI HA 0DOMIE 3a CYeT MEXaHWYeCKOro CLIETNIEHUs NOTPpeboBano
CO3MIaHHA CTICUHANTLHBIX PE3HH, APMUPOBAHHBIX KOPOTKHMH BONOKHaMH,
B KOTODbIX B3aMMOIEHCTBHE MEX(TY KayUyKOBOH MaTpHLeH ¥ BOJIOKHHC-
ThIM HAMOJIHHMTENEM ODeCNeUNBANIOCH MOCPEICTBOM XHMHYECKHX MPOMO-
TOPOB azresuH.

B pabote uzyyaimcs tpu thna PBK. ommuatomuecs BugoM nosu-
AMHIIHBIX BOJIOKOH U THIIOM XMMHYECKHX [IPOMOTOPOB aNTe3HH: Heanpe-
THPOBAHHbIE KOPOTKUE NOIMAMHUIHbIE BOJIOKHA (1= 5 - 7 MM) B coueTanuu
¢ XHMHMYECKHM NpoMOTOpoM - MeTadeHnnenbucmamenmunom (MOEM);
HpoOIIeHHbIE OTMAMHKIIHbIe OOPE3UHEHHbIE OTXOMbI IHHHHOTO Kopra (1 =
10 - 25 mM) B coueTanuH ¢ pesotponuuoM (PY-1); mpobnensbie momu-
aMMHbIE BOIOKHA U3 M3HOWEHHLIX wivH (1= 3 -10 Mm) B coueTanuu ¢
M®EM unu PY-1. U3mepswmick HayanbHbie HANPMKEHUA MDY CKATHH W
PACTSDKEHHH, @ TAKKE PENIAKCALIHOHHBIE XaPaKTEPHCTHKH 3THX MaTepua-
JIOB. 3

Moxazano, 4To ¢ yBeAMUeHHWEM aOTe3MOHHOIC B3AHMONCHCTBUA
MEXKILY apMHPYIOUIHMH BONOKHAMM W PE3HHOBOH MaTpuuel pacreT Ha-
yagbHOE HAMpsDKeHHe NpH 3ajaHHol fAedopmanuu. llo uHTEeHCHBHOCTH
najeHUA HATIPSIKEHNs] BO BPEMEHH MOITy4eHb! KOd(pGULUMEHTD! pelaKcaluH
HANPSDKEHHUH, KOTOPbIE TO3BOMMIM NPOrHO3HPOBATH BEIHYHHLI YIIPYTOTO
NOIDKATHA MACCUBHOM MHBLI K 00Oy B TeUSHHE TpeX JeT.

PBK nepBbix OBYX THIOB, e 0obecrednBaeTcs JAOCTATOYHO BbICO-
KOE XHMHYECKOe B3aMMOIEHCTBHE MEKIY APMHPYIOLIHM 37IEMEHTOM H pe-
3MHOBOM MaTpHuei, 0becneynBaloOT y/iepXKUBaHHe LIMHLI Ha oboxe B Te-
YeHHe TpeX JIeT. B To ke Bpems, NpUMeHEHHE UIs apMHPOBaHHs Npobex-
HBIX MOMAMMIHLIX BOIOKOH M3 M3HOLUEHHBIX LIHH, MOBEPXHOCTL KOTO-
PbIX H€3aKTHBHPOBAHA, AaeT ciaboe HayalIbHOE YTPYroe HOIDKATHE LiIH-
Het X 06oxy. Takve apMHpYIOLIHe BOIOKHA He MOTYT 0€3 HONONHHTEND-
Ho#i cnenHanbHOM 06paboTKK MX nosepxHocTH npHMeHATses B PBK s
nocagounoi yacti MBO wnH.

VcTaHOBIIEHO, Y4TO Ha KOS(OULMEHT pelIaKcauuH HaNpPHKeHUH
OTIpeIeNAIOLIee BIHAHUE OKa3bBaeT pe3uHOBasA MATPHLA.
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Bagsinde BLICOKOTO JaRJIEHHA Ba CBOHCTBA H CTPYKTYPY GHHAPHEIX cMecei

NOJIMNPONAIeHA C AMOPQHEIM H KBIKOKPHCTRIIHIECKHM NOIHMEPAMH

Apesass B. E., Kyauuuxas B. T, Ame-Hrasy X ., [enapyx B. @, Auranos E M
117912 Mockaa, leHRHCKHE npocuexT 29,

Hucruryr sedrexnmuyeckoro ciaresa aM A. B. Tonunesa PAH.

Onnol H3 BEKHSHIIEX XapaKTePHCTHK HOIHMEPOR H HX CMeCel SRIseTcs 3ARHCHMOCTE
HX yAembHOrG ofmeMa (V) or nasnenus (P) u reMneparyper (T). Jas cMecell HeCORMECTHMBIX
HoniHMepoB xapakTepuctdka P-V-T mpaxkruuecku He uzyuena He wccnesoBado n BriusAsue
BLICOKHX ZIdRTIEHAA HA CTPYKTYPY, H NePeXolbl B HOJHMEPHEX CMSCAY.

Pabora nocespieHa Hzydewmr P-V-T XapakrepuceTHx H  CIPYRIYPEl  COMecen
nosmnponunena (II1) ¢ amopdusv nomukapGonarom {TIK) v muaKoxpucTATIHYeckaM {AKIT)
conormmMepoM nonmeriienrepegranara (II3TE) ¢ oxcubeHzoliHON KHCAOTLL APH JABNSHEAX [0
300 MIla u temneparypax go 300 °C, oXBATbBRIOWHX PasHbie PeNakCAiHOHHLIE H (ai0Bbie
COCTOAHHA KOMITOHeHTOB CMECH. YCTAHOBICHO, 4TO NPH BCeX COCTaBax cmeced ¢ poctom T
NOCNHOBATEbHC NPOSBIAIOTCA NEPexolibl, OOVCIOBNEHELIE HAYAIOM PR3MOPLKHBAHHEA
HOJRIKHOCTH B KpHCTanmnudeckod dhaze ITI, paccrexnorasveM daznt KK, oforamenuoi
II2T®, n nnasnmedneM ITI 3TH Nepexop! NPaKTHYSCKH He 3WBHCAT OT COCTHBA CMECH.

Kosdduunagr TepMuULcKOTe PACHIHPEUHS O

I
=

CKEMAEMOCTL B cMecest PR2KO BOIDACTE

Ld it B

o6nacth Tyy 1111 Hz-32 oTo MOCTANHAHOIO M/aBAHHA YBeJIHKUeHHEe P yMOHBINALT TePMHUSCKOS
PACHIMpeHHS, CAHEMACMOCTh H CKaMeK 00beMa [PH NNABJISHAN, 4 TAKKS TOBBINAST TSMIEpaTypy
f1epex0IoB H3-33 YMeBbIIeHHA colonnoro odnema KoMnoHesTes cMecH. 3ssHoumocts P-V-T
PacniAROB H3VYeHHBIX CMacell MOXeT ObiTh YOMOUIHO ONMCAaHa ypaRueHHem Telra, HcioHs
JHITE 3 HAPaMeTPOR 5TOTe YPaBHeHHS [T KOMIOHSHTOR CMeCH.

Pentresoctpykrypibte # JJCK necnenopanus ROKa3Wm, 4T0 NPH OXIRKISHHH Paciiana
TH1 non paenedreM Beaue 3O MITd o# nepexodnt B3 o-MOHOKIHHHON B GoNee JeTKOILIABKYIO Y-
TPHKTHHHYK MOAH$HKAUH0. 3TOT NOPOr JaBjleHHS CHEbxaetTcs npH gobasnernn x III Broporo
HONMMepHOTe KOMIOHeRTa OaHako Gomsuioe komHuectno [IK wian KT cHmxast conepxanne
y-$abl H3-3a ee YACTHUHOTO PAIPYIUEHHS NOS BIMSHHEM MeXaHHYECKHX MePeHANDDKEHHE Ha
[PaHAKe PaIfe/ia $a3 KOMIOHSHTOB CMECH, Pe3KO PAsTHHAGIIEXCSH TepMHUSCKHM DACIIHPeHHEM
8 obnacTH TemMueparyp kpuctavmzanyy ITT HaMenenne cootnomenns « o v §as 8 TTII noipkuo,

NO-BHAHMOMY, BJIHATL H AR MEXaHHHSCKHS XAPaKTSPHCTHKH CMECH.
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PEOKUHETHKA BYJIKAHW3ALIMH CMECEI KAYUYKOB.

Emesnesinop C.B.”. Ipesans BE.”, IOnosckas BJ1.", Illepmneén B.A "
*MoCKOBCKast NOCYIAPCTBEHHAS aKaNEMHA TOHKOH XHMHHECKOH TEXHONIOTHH
um. M.B. Jlomorocosa.

117571 Mocksa, ripocnexT Bepranckoro, 36.

**HucrutyT Hedrexnmuueckoro cuntesa M. A B. Tonunesa PAH.
117912 Mocksa, JleHuHCkuii mpocnekT, 29.

CMecH KaydyKOB HAXOAST IIHPOKOE NPUMEHCHHE 1% MPOM3BOACTBA PE3UHOBBIX H
pesuHOTexHUueckuX w3nenuit. CymecTByroImue TEXHONOTHHECKHe METOAB! OLEHKH MpoLecca
BYJKAHH3ALUHN HE MO3BOJMOT YETKO GHKCHPOBATH C1abbie CeTyaThie CTPYKTYPSI, BOZHHKAIONIHE,
HanpyMep, TIpH reeobpasosanui. B HacTosnieli paboTe MCNONL3OBAAN PEOKHHETHYECKHH METOZ,
KOTOpHii OONajaer pAAOM NpPeHMyllecTs. 3a TPOLECCOM BYNKAHH3AUAN Habmoaami no
M3IMEHEHMIO 3HAYECHMIl IUHaAMMYECKHK Moayhedl ympyrocru (G') m norepb (G”) Ha peomerpe
TTHPCII ¢ paGouuM y310M KOHYC-TIOCKOCTB. B COOTBETCTBHM ¢ NPENCTaBIEHUAMH BaHurepa
MONBICHUE TEAL-TOUKH COBMAAAET C MOMEHTOM BPEMEHM, MpPH KOTOPOM TAHI'€HC Yria
MEXaHWYECKHX roTeps Ig 6 = G /(' He 3aBHCHT OT YaCTOTHI ACHCTBYIOILEH CUsibl.

B pabote HCHOOIB30BANM CMECH CHHTETHYECKOTO unc-1,4-nonﬁu3onpeﬂa (CKH-3) ¢
nombyTaguenom, conepxautim 78 % 1,2-3BeHpeB, a TakKe CMECH TOCIEAHEro  C
[OMMXAOPOIPEHOM C  TIPUBACHEHHEM CCPHOCYNbQEHAMMNHON  BYIKaHM3YIOMEH —TIpynnsl,
obaanatoineii IPONOJDKUTENbHLIM HHAYKUVOHHEIM Tiepronom, Halbmonalni nepecetenue KpuBbix
G'=f{t) v G"'=f{1), 910 OTpaXAET NEPEXCN CHCTEMBI M3 BASKOTEKYHETO B BHICOKOIIACTHYECKOE
cocrosnne. 1Ipu 9TOM T@HIeHC YIila MEXaHHHECKUX TI0TEPh HPAKTHHECKH HE 32BHCHT OT YaCTOThHI
AehOPMHPOBAHNS, 9TO COOTBETCTBYET NOABNEHMIO reib-TOMKW. IlONyd4eHMBIE pDe3ysbTaThl
TIOLTBEPIKIALOTCA OTIBITAMH [0 PaCTBOPEHHIO MWK HAOYXaHMIO HCCEN0BAHHEIX CHCTEM Ha PasHBIX
CTaMsIX MX BYJKAHH3AUMH B CMecH Toayon-3Tason. Ja cocrasos CKU-3/TIB ynu IIXIVIIb, B
xoTopeix Marpuuedl seisorcs CKW-3 wm IIXTI, ckopocTe HapacTamus 3HA4YEHUH Monmyas
YIpyrocTH Takas e, Kak 1as uHaueuayanssoro CKM-3 wm IIXTI. YBenuuexue 1o/ B CMECSX
MeJUIEHHO cuuusaroimerocs 115 IPHBOMMT K XapaKTEPHOMY H3MEHEHMIO XO4a KPHBOH G =f1.
Habmopaercss 1Ba y4acTka, [EPBbI M3 KOTOPBIX, MO BHIMMOMY, COOTBETCIBYET CLIMBAHHIO
CKM-3 wu ITXTL, sropoii — ITh. ITojioeHue TeNb-TOUKH 3aBUCHT OT COCTABA M PEAKHMOHHOMN
CN0COGHOCTH KOMIOHEHTOB CMeck. T10 MHTEHCHBHOCTH HAPACTaHWs 3HAYCHHH Monyied G'u G~
TMpH  BYJKAHM3ALMH OLEHMBATM CKODOCTb (POPMHDOBEHMS TIOTHOCTH XHMHUYECKOH CeTkHn
MOTMepPEeYHbIX CBA3CH.

Patoma noodepacana munucmepemeox obpasosamis PO. Tpanm Ne 98-8-2.2-90.



Peoaorua apoiecca TeTepofia3Horo cuHTe3a
MONZAKDIIATHYX HUCHepcHit.

EMESHIHG I.H.

LACIEPCUOHRAR [OI4MEPA3AUAA B HEBOMYH{ CP2OAX OT.IMYASTCA
ACICNB30BAHACM B KAYECTBE CTACHAN3ATOPOS INRIAILHHX [OJAMEDOB
CTadun4saTopy CO3M20T A3 NOBEPXHOCTH DACTYWMX [OJAMEDHHX Qac;nn
crepruecKuit Gaprep, 3axpemaAach " AKOpHuM Ga0HOM" (xépacwaopnmom
B Cpere) Ha YacT4uax. PaCTBOPIMNE %9 6704 MAKDOMOJEKYJH CTabi-
JIA3aTOpA HAXOMMTCA B IMCOEPCAOHHO! cpele ¥ ofecleyusBaeT OpraHo-
$uIBHOCT [OBEPXHOCTA NOJUMEPHNX YACTHL IMCHepCKA. [Ipd [HOAMe-
pua3anyu, B XOLe BHIEJEHUA HEDaCcTBODEMOX mucnepcHoll fass noamme-
pa, Cralun#3aTop ancopéEpyeTCA HAa MOBEDXHOCTH [0JUMEpa. YayueH
n?ouecc aocopSuMy Ha WOLEN¥  [IOJAMeDH3YOUEreCH MeTAAME TAaXpAIaTa
(#HA) - cycnedsmu mopomka IiiliA -~ B Opradpyeckoi cpele (pacTrope)
CTACAKABATOPOB CJI0YHOTO # IDUBATOTO THLa. UeM Saume cﬁbTema H)
paBHOBec#o, TeM welileHHee #ueT axcopSuis. [Joche yCTaHOBAERAS
PaBHOBOCAA ,aNCOPOLAA NepPeCcTaeT 3aBUCKT: OT BpeMeH#. ( yBesuusHue’
KOHUeHTPalME CTaCAAA3aTOpa OpelenpHad ancopllMf BO3DPacTaeT I0 ‘
HOCTOHHHOPO.BHEHGHHH. Ias adesi THBHOC TH craﬁzﬂzsaToéa Heodxbnﬁm
gnpeneneaaﬂﬁ Gamn> MeRIy DacTBODHMHM A HEDACTBODAMHM GJIOKaMi,
Ecnn AKODHN GJIOK CILENKOM Majl, TO CTaCAI34TOD HE ANCOPSADYeTCH.
LCIA HapyidleH B CTOPOHY Mpeoliaiasus AXODPHOTO OJ0K4, TO CTQGMAK—
34TOp CyueCTBYeT MDeMMYWECTBEHHO B [opMe MUNEJLIADHHX ArDeTaTtoB
# He ancoplHpyeTCA Ha JacTHUaxX. HayadbHui Hpouecc 3apoxﬁesﬁﬂ qac-
120 JLAA composomAaeTes MX UIOKYJAAUMER A3-32 HELOCTATKE CBOSOIHNY

MOJIeKyJ cradunusaropa. Jyauam LA Ueqedl cTadWiM3allME COQTHOmE-
HieM [OJMMEDHHX AKODHHX M DACTBODAMHX OJOXOE CTACUNH3ATODA AB-
pﬂeTca cootHomenne :I. T.0., HecOanasCHPOBAHHOCTE sxooﬁgro
OJ0Ka ¢ DacTBOPUMHM BH3HBAET YKDYNHSHNS Dainepa qacwzn*n CHUAKA-
eT yCTOWYUBOCTL NACIEPCHA. M3YYeH [1POLECC MOMUMEDHRALAL [JiA B
Cpelax pasJd4Holl [OJADA0CTH., HeoO0X0I#MaA NOJADHOCTS Cpery NOCTH-
Tajgace cmeitednem pacrtsopuresed. CKODOCTh NONMMEDH3AMd onpele-
JAeTCH MOJADHOCTRI CPean, NPUPOIOH CTafiliM3aTODA X YCICRARMM
[epexona TOMOT2HHOL CACTeMH B TEeTEPOTEHHYG. Y8M Jyule OCAaNATeab-
faﬁ CIOCOOHOCTH CpPeAH, TeM OCHCTDEee MAST IDOLeCC IoAMMepM3alldi.
Ha HAYaJbHOX CTANii NONMMEpA3AlAA BA3KOCTh GHCTDES YBEJNuZBasT-
C1 B Ccpenax C Sonskmedl ocamuTesbHOX CnocodHOCThw. Hadyxarie dac-
TAL ¥ pPACTBODEHUE® HU3KOMOJSKYJApDHNX ¢paximil [LAIA B cperne opH-
BOAAT K [(OBHUEHAO BAZKOCTH B KOHLE peaiiuu.

IS BN RBERREE
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DpUTPOAMEPE3 H M3MEHEHHMS PEOJOTHU KPOBHU TPH

HacJjeACTBEHHOM reMoxXpoMarose
J1.W.Epwiosa. H.A 'opGyHosa, 3.M.Jlnxoseukas, C.[M.ILepbununa,
I'.H.KypOGasuosa, 1. A.IlImapos

Tematonoruueckuii Hayunbiil uentp PAMH, Mocksa

C uenpio BHIABICHHS M3MEHEHHH H  B3aUMO3aBACHMOCTH
nokazaresieiil 3pUTPOAMEPE3a M PEOOTMH KPOBM NPH HACACACTBCHHOM
remoxpomarose (HIX) uccieoBaHsl aACHMITOTHUYECKAR BAIKOCTD KDOBH,
niasmbl, AedOPMUPYeMOCTh, arperatus, CymMmapHas KHCJIOTHAs
PE3UCTEHTHOCTh  IPUTPOLMTOB, WX MPETEMOIM3 M PEreHEpalMi,
mokazaTend — HMTOQOTOMETPHM,  CTPOMATO/IM3a, FEMOJIHTHYECKOH
AKTMBHOCTH CBIBOPOTKH KpoBu. [Ipu obcieoBaHuH Gonpustx HI'X
YCTAHOBNIEHB  YBE/MMEHHE . PE3MCTEHTHOCTM ~ SPHTPOUMTOB  IIpH
OTHOCHTEJIFHOM IPECHIIANAHNH HX BEICOKOCTOHKUX monynAnuil ( HHAEKC
koppensiuuu-r.K. 0,8-0,9) BCieACTBHE ACCTPYKUMH M STHMHMHALAI u3
LMPKYJTALHH, @ TaKKe, BO3MOKHO, YCHJICHHOH DETCHEpaluH, BBICOKOi
1eOPMHPYEMOCTH IPHTPOLMTOB MPH HX, Kak MPaBHJIO, MOBBILIEHHOMH
CTIOCOOHOCTH K arperari, B 4YacTHOCTH, B OMNPEIENCHHOH CTENEHH
OTIPEAENAOIEHACH YBENMYEHHOH BA3KOCTBIO fIA3MBI (n.x.=0,4).IIpu
KOMITBIOTEPHOM HUTOGOTOMETPHH Y GOMBHBIX HaOMOAANCS YMEPEHHBIH
MaKpOUKTO3; HMX KOJMHMECTBO BapbHpOBAO OT 2 o 27 %, uro
3HAYMTENBHO MpPEBHIIAET HOpMYy. B ciydae 3HATMTEILHOrO CHBAra
spuTpOrpaMMbl BrpaBo g0 10 muH. ( KOHTPOIL 5-5,5 MUH) OTMEUYEHO
BbIPAXKEHHOE MOBHILICHUE PErCHEPALUH IPUTPOUHOrO POCTKA KOCTHOTO
mo3ra ( 10 60 % BbicokocTOlKHX GOPM SPHTPOLHTOB) TIPH Ka4ECTBECHHO
HEMONHOLEHHON CTPYKType OenkoB JPHTPOLMTA, YTO PErHCTPHPYETCA
cumkenneM ux nedopmupyemoctn B 10-15 pas. Obpaiwaer Ha cebs
BHHMAHME HCXOAHO HH3KHE LMpPH  KHCIOTHOH YCTOHYHBOCTH
SPUTPOLIMTOB Y KEHIGHH C BBILIIEYKA3aHHOH MaTONOTHEH ( na 100-120
%MHH) 6€3 BHYTPHCOCYJMCTOrO KOMIIOHEHTa —3PUTPOXMEpE3a H
yBenuueHun A0 34 % HU3KOCTOHKHX ¢dopM IPHUTPOLUTOB,  HTO
COMpPOBOYKAAECTCHA, KaK MpaBMIIO, MOBBILIEHUEM (yHKIHH
MOHOHYKJIEapHbIX (ParouuToB C noc/eayomel AMUMUHAUNEH cTapoi
MONyNAUMH IPHTPOLMTOB. H3meHeHHe MHTEHCHBHOCTH IPHTPOJHEPE3A,
MOBPEXIEHHE PUTPOLMTOB HA YPOBHE MHKDOUMDKYIALMA Yy OOJIBHBIX
FEMOXPOMATO30M MOXET MIpaTh ONpPEJENAOWY0 posib B MPOABICHUH
HapYILIEHHOro OOMEHa Kejle3a, Kak MEPBHYHOrO 3BEHA naroreHe’a, M
MOCNEAYIOUIEro TEMOCHAEPO3a TKaHEH.
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THE LIMITS OF USE OF THE POSTULATE OF STICKING
L.A Faitelson, E.Jakobsons

Institute of Polymer Mechanics, Riga, LATVIA

Absence of slipping on interfacial surface between solid wall and flowing liquid or gases is
confirmed in many experiments by determination of viscosity of liquids (wettable and non-
wettable working surfaces of the viscometer) and gases in viscometers of different construc-
tions and sizes. Significant, that results of viscosity measurements are not affected by little
roughness of surface of wall. Absence of slipping that is one of basic conditions of
viscometry.

The postulate of sticking is also proven in traditional rheometry of high-molecular liquids -
there is an abundance of data about rheological functions of polymer solutions and melts, on
which determination the postulate of sticking is used. For all that, begining with definite shear
rate at wall ;1'/,,,* there are watched distortions of extruderates and melt fracture, which shows,
that there are slipping and melt removal from the walls of nozzle. It was shown, that on
Y 2 }7,,* in melt (or in concentrated solution), near the walls of nozzle, there arc forming
huge supermolecular flow units, which are responsible for slipping and failure of the extru-
date [1-3].

There are a lot of mediums, which structure already, before rheometric measurements,
contains associates, domains, aggregates of particles and so on, in a word, flow units, which
considerably exceed by size Brownian particles (the molecules of low-molecular liquids,
particles in colloidal solutions). If concentration of non-Brownian ("big") particles exceed the
critical concentration, near to it's percolation treshold, there is forming percolation cluster and
postulate of sticking fails and sliping along the wall occurs. On definite value of shear siress
oy and related shear rate 71 the percolation cluster, usually weak, destroys, and sticking on
wall renews. But, if there is used rtheometer, which walls has definite roughness, then slipping
is possible to prevent, and & on low values of ¥is a lot higher, then in theometer with smooth
walls. When 7 > 7, then shear siress measured in rheometers with smooth and rough

boundary surfaces, are equal.
The referred is illusirated by experimental resuits.

1. Faitelson L. A, Ciprin M.G.~- Mechanika Polymerov.- 1971.- V.8.- P.546 (in Russian).

Faitelson L.A, Mechanika Kompozitnich Materialov.- 1995.- V.31.- P.101 (in

Russian).

3. Galeski A, Ploszajski I, Faitelson L.A., Kryszewski M.- Polymer Bullitin.- 1982.-
V.7.-P.283.
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TIPEXEJIbI IIPUMEHMMOCTH TIOCTYJIATA TTPHLTHATIAHIIS

JLA.QaitrempcoH, 3. 50ko6coHe
Hrnemumym mexanuxu nonumepos, Puza, Jlameus

OTCYTCTBHE OTHOCHTEIBLHOTO JBIDKCHHMA B MECTE COIMPUKOCHOBEHHS TBEpPIOTO Teja U
KUIKOCTH MM Ta3a MOXTBEPAICHO MHOTOUMCICHHBIMH OIBLITAMU TI0 ONPEJCAECHHIO BIA3KOC-
TH XKHAKOCTEH (CMAUHBAIOMIMX H HE CMaYMBAIONIHX CTCHKH BHCKO3HMETPA) H ra3oB B BHCKO-
3HMETPax PadIHYHbIX KOHCTPYKIIMIT H pa3MepoB. TIpHMeYaTeIbHO, YTO PE3YIbTATH H3IMEpe-
HHS BE3KOCTH HE MYBCTBHTC/IBHBI HE TONBKO K MaTepHaly pabouHX y3J0B BHCKO3HMETPA, HO
H K MEJKHM HIEPOXOBATOCTSM MOBEPXHOCTH TBEPHAOH CTeHKH. OTCYTCTBHE NMPOCKANb3LIBAHHS
— OZHO H3 OCHOBHBIX YC/IOBHH B BUCKOSHMETPHH.

ITocTynaT NPHIMITAHKA NOATBEPKAACTCA K B TPAXHIMOHHOH PEOMETPHH BBICOKOMOJIEKY-
JEPHEIX XHIKOCTEH — HAKOIUIEH OTPOMHBIH MAacCHB [JAHHRIX O PCOJNIOTHYCCKHMX (YHKIFSX
PacTBOPOB W PacILIaBOB TIOJHMEPOB, NPH ONPEENCHHH KOTOPHIX HCTIONB3OBAH MOCTYJAT
nipusHTiatkg. OHAKO, HAYHHAA ¢ HEKOTOPOH CKOPOCTH CIABHIA Y CTeHKH ¥y - Habmogarorcd
HCKayKCHHE M Pa3pIBBI DKCTPYHAATOB, YTO CBA3AHO CO CKOJMBKCHHEM H OTPBIBOM PACIUIaBa OT
CTEHOK Hacaaka. Beljio oKa3aHo, YTO 1IpH }@ 2 }"w’ B PAcCILIaBE (WIM KOHLICHTPHPOBAHHOM
PAcTBOpE) Y CTCHOK HacaJgKa (OpMHPYIOTCS OTPOMHBIE HAAMOICKYAPHBIC €QUHMIIBI Teue-
HHA, KOTOpHle H 00yCIaBIMBaloT cKonbxeHue [1 - 3).

HMeeTcd MHOMXECTBO CPEll, B COCTABE KOTOPHIX M3HA4AJIBHO, NCPE]l Ha4aloM peOMETpH-
YeCKHX M3MEpPCHURM, YiKe cOZepXKaTcd acCOLMATH, JOMCHBI MaKPOMOJEKYIl, arperaThl YaCTHI
H T.IL, OJHUM CJIOBOM, CIUHMII TCUCHHS 3HAYUTCIHLHO TMPCBOCXOAAHME IO pasMepaM MOMC-
KYJIH HU3KOMOJIEKYAPHBIX KHIKOCTEH, CETMEHTbl MAKPOMOJIEKYJT NOJIMMEPHBIX KHMIKOCTEH,
YACTHIB B KOJUIOMAHBIX PacTBOPax, T.6. OPOYHOBCKHME YacTHILL. EciH KOHICHTpaLMd He-
OPOYHOBCKHX («OONBIIMX» ) YACTHI{ IIPEBRIIACT KPHTHYECKYIO, COOTBETCTBYIONIYIO HX 110pO-
Iy HEPKOJMLIMH, 06pasyeTcs HEPKOIMLMOHHEIN KIACTEp H ITOCTYIAT MPHIIHITAHHY «IIepecTacT
paboTaThy, IPOMCXOMMT CKONBXCHHE TEKyIIeH cpelpt o TBepAoH cTeHKe. IIpH HexoTopoM
3HAYEHMH HAIPAKCHME O] W HOMMHANBHOM CKODOCTH C/IBHIA }71 TIEPKOSLHOHHBIH KJIACTED,
06BIYHO BechbMa Calhli, paspymiaeTcd M «IPHIMIIaHHE» K CTCHKE BOCCTaHaB/mBaercd. Ecim
JKE MCTIONB3YETCE PEOMETP, CTEHKH KOTOPOTO HMEIOT 33JaHHVIO IIEPOXOBATOCTD, TO CKOJb-
HCHHC/TIPOCKATB3BIBAHUE YAACTCA NIPEXOTBPATHTh, H O TP MaJIKIX 3HAUSHHAX ¥ cymect-
BEHHO GOIbILE, UEM B PEOMETPE ¢ MIAKHMH cTeHKami. Koria > |, To HalpKEHHI CXBH-
Ta, OTpeACIeHHbIC B PEOMETPAX ¢ TMIAJKOM U IHEPOX0BaTON IPaHKHOM HOBEPXHOCTHIO, OH-
HAaKOBBI.
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Kiuuyueckas HeHHOCTh reMOpeonoruYecKuX nokasarenei u
K1aCCU(DUKALHA THKECTH reMOPEOIOrHIECKHX PacCTPONCTB.

H.H.®upcos*, T.B.Koporaesa** M A Bpimopa**
*Poccuiickuit rocy1apCTBEHHDIH MEXMIIMHCKMI! YHHBEPCHTET
** HHH Pesmaronorun AMH PO

Maxkpopeonorydecke napamMeTpsl KpOBH  ONPENENTIOTCS  TOM
PeoNIOrMdecKod MOJENLIo, koTopas BoOpasa asropoM. HamGoiee
ynotpebuTesmHOR ABserca Mogemb KeccoHa vr =z, +.Jk7, koropas
Ji2€T BCEro 2 KOHCTaHTH 1, 1 K K- Kecconosckas Bsazxocts
AHANOTHYHA 7, ¥ 3aBHCHT OT B3KOCTH ILTa3Msl (77, ), remaroxpura (Ht)
__nm ——
(1-D-Hey
1apaMETP ABJIETCH KOMIUICKCHBIM ¥ MO3TOMY NPAKTHYECKHE aHAIM3 €To
sarpyaued. TIpenen Texyqectv ¢, = A-(Ht -0,05)° npu remaroxpure 0.4 n
COXPaHEHHH JMCKOMJHOCTH KJIETOK TOYHO ONpejeNseT IPOYHOCTH
arperaros. CucTeMa MHKPOPEONOTHYECKHX NapaMeTpoB KpOBHM: T, —
Bpems 00pasoBanms MMHEHHKIX arperaros , flc']- ranpoIMRAMAIECKas
NPOYHOCTE arperatos, /,(2.5) - MPOIHOCTE 0060 KPYIHBIX arperaros
JAOCTaTOMHO MOMHO YTOYHACT BHCKOMETPHUYECKHE TOKazarenu. M3yuenue
HOpMabHO#M foHOpCeKo# kpor 100 Myxcwis 100 KeHOIMH O3BOIHIN
OMpeNeNdTs CpefHee KBaJpPaTHIHOE OTKIOHCHHE (o) KAKIOro 3
napaMeTpos npu remarokpure 0.4. Oimpasch Ha 3HAYCHHME o, HAMM
NPENIOKEH KIAcCH(UKAT TMKECTH H3MEHEHHA KOKIOTO M3 [IAPAMETPOB
MAKpO ¥ MHKPOPEOIOTHH KPOBH.

H jaedopMaApyeMocTH spurpouuTos (D), 10 ecTh K =

Iapamerp N I I 1
<0.05 0.05-0.075 0.075-0.1 >0.1
<4.0 4.0-4.8 4.8-5.6 >5.6
>7.7 7.7-5.8 5.845 <4.5
<35 35-47 47-60 >60
<(-15)%  (-15)-(4.5) (-4.5)-6.5 >6.5

SEEEEEEEEEERERE

CoBpeMeHHEIC IPOOIIEMBI B arPerOMETPHH LIETHHOH
KPOBH.

H.H.dupcosx, W.B.CHUpKO*, A.B.IIpuesxeB*x*
* POCCHICKUA. I'OCYIApCTBEHHHN MeIUIMHCKUNA YHUBEDCUTET
x*M[Y uM. M. B. JloMoHOCOBa

MeronoM perucrpalMi WHTEHCHBHOCTH OOpaTHOro CBETOPACCESHMS OT
crog uUemsHoM KpoBm ( 1 MM ) B KysToBckOM HOTOKE OIpeAesIoch
ArperanyoHHOE COCTOSHME KPOBH IIOCHE OCTAHOBKH IOTOKAa ( CIIOHTaHHAas
arperaliuf ) ¥ OpM pamIMHHLIX CKOPOCTAX CABMTA OT HOJHOH arperamuu jo
ool gesarperammu. [Toxazano, 4To KMHETHKA CHOHTAHHOI arperamnmyu MOXeT
6bITh IpECTaBJIeHa CYMMOIi JIBYX SKCITOHEHT ¢ XapaKTEpPHRIMH BpeMeHaMu T; #
T, , npudeM o6a nporecca HeaaBucuMbl. OIHAKO B NATONOIMYCCKMX CIydasx
KpHBLIE CIIOHTaHHOI arperauuyt AehopMUpYIOTCS ¥ MOFBIMIOTCS “MIHOBEHHEIE™
KOMIIOHEHThI M JUIMTEIbHRIE 3afCpAKKH NApollecca, KOTOPRIE HE MOTYT OHITH
OGBACHEHEl CYMIECTBYIONIMMM TEOPUAMM TDaBUTAMOHHOIO [IEpEeMEmEHUs
arperaroB. Bo3MoXHOCTh MpeACTAaBICHMS KPHUBOM CHOHTAHHON arperaimu
SPUTPOLMTOR B Buje rumepGoibi Ha mpormkeHuu 90% Beel aMImmTyzsi
103BONMMNI0 CHOPMYIMPOBATE IPOCTYI0 MOJENIL UHTCHCHBHOCTH CBETOPACCEAHNS
B rponecce arperami. Kpupas N3MEHEHMS CBETOPACCESHHA IIPH YBEJINIEHUM
ckopoctd cusura ot 0 go 500 ¢! crpsMigercs B monyiaorapupMudeckoi
CHCTeMe KOOPMHAT, BRUIEISS B HOPME OJHOPOIHbIA Ipoliecc ¢ KORCTaHTol f§, a
B NaTONOTHY ABa mpoliecca ¢ koncrantamu 3, u B,. ITpu Tsxenoit maroxorny ¢

nmcparperalmeﬁ HaOMOAaeTC AHOMANLHOE MOBeIeHHe ITpH CKOPOCTEX CABHIa

Y= 2,5 ¢! : yBennmuenue arperaimm, 3afepXxa Je3arperalu A0 3HAYCHMI
ckopocTi capura 50 ¢! u Gonee. ITu ABNCHUS HE HAXOLAT CBOETO OGBICHEHNA B
PEOJIOrMIEeCKUX TEOPHUIX M HEe KOPPENMPYIOT € BUCKO3UMETPHYECKUME KPMBLIMH
TeYCHUS.

KonrakThrif agpec: Poceus. 117571, Mocksa, yi. 26 BakMHCKHX KOMMCCApoB,
I.1,xopm.1, k8. 48, cosy H.H., Tex (095) 433-07-78 (n), (095) 246-75-69 @),
(095) 246-05-80.( f
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O HEKOTOPBIX 3AKOHOMEPHOCTIX MTPOCTOI'O CABUT' A
Tamnmpaiz 1O A.
T'VIT HUUIITI, Mocxksa

Paccmorpeno aehopMHEpOBaHUE OJTHOPOAHOIO H30TPONHOIO
HECKHMAEMOTO Tela B BU/IC CYNEPIOZHIME YHCTOTO Ay M IIPOCTOO ¥ CABMIOB.
3anucaHH  BBIDAXEHWX JUIY HANOPABNEHHH \ TINaBHBIX OCCH W BCIHUMH
YUIMHEHU N0 FIABHBM 0CAM Ay # Az (171aBHBIX YIMACHAH) B 3aBUCHMOCTH OT
AyHY:

2 2 [ .2 2,2 2,2
o’ —1-v"+J(a”" -1- +4a 1
By =7+ 17 ( (i) LA
2y Ay

K, =tg2w'+2-?\,y y-tgy + AL (Y + 1)
" 1+tgy’

[Tonyaens: Berpaxenna A1 Ay, Az H Y B 9aCTHOM CJIydae NPOCTOrO CABUra (Ry

=1):

. tgy' = (tgy - Y)A,

vE \/ 72 +4

2 2

[anee paceMOTPEH BONPOC O HOPMAIBHOM NeGOPMHpORaHMH TENA, HA
KOTOpOE IEeHCTBYIOT COBMTOBbe (KacaTenbHbie) Hanpsierusd. OYeBHIHO, WTO
BEJTHUHHY Ay MOXHO OUPCASTHTH W3 YCJIOBHS DABEHCTBA HYMHO NpOM3BCIHOMH
[OTEHIMANA DE3NHLI 10 HAUPaBACHMWIO y. M3 Toro, 4o ymo0oit moreHmuan
MOXeT Obnirh 3armcan ¢ TpefyeMol TOYHOCTHIO CYMMOW Wil IPOH3BEACHHEM
9IEHOB BMAA

tgy,, = A =tgy,, A, =ctgy,

C,- (A} + AT +AY),
CIIEAYET, 9TO HEOBXOAMMO ¥ AOCTATOYHO MPUPABHATE HYIHO MPOH3BOAHYIO OT
NOCHCHHCIO BBIPAXKEHHA. Honyqemﬂ BEIDAKCHIA, CBA3LIBAIOUIHC BEJINIUHB]
YACTOrQ M NPOCTOrO CABUTOB.

{y+\/r'yz +4 ;1
S B R
y
THokazaEo, Hro B CAy4ae PaccMaTpPHBAEMOrc  BHlIa  HArpy»Xerus
neOPMHUPOBAHHOE COCTOSHHE SBISETCS OAHOOCHBIM  PACTAKCHMEM, TIPH
koTopoM A=A, A2=A3=A°‘5. BaXHBIM CICACTBHEM SABIIACTCA BbIBOO O
HE3ABHCHMOCTH BEIWYMHBE HOPMaIbHOH nedopMallMi OT BHAZ MOTCHLHAA,
OMMCHIBAIOWETC YIPYTHE CBOHCTBA MarepHaia.

SEEEERRRRRERE

YPABHEHMNS COCTOSIHUA HANTOJIHEHHBIX PE3WH
Tawranxuii K0.A. | Heauwna M.B., Myapyk B.W.
I'VII HUULI], Mocksa

H3BecTHO, YTO PE3MHM, HANOIHCHHBIC TEXHHYECKMM YIIICPOJOM, MIOXO
OMHUCHIBAIOTCA YIPYTAMHA NOTEeHIHAIAMH, TIPEATIOKEHHBIMH b b
HEHANIONHEHABIX PE3MH (HAnNpuMep, ypasueHHAMH MyHu-Punnna, Orzena,
Banasuca, Uepusix, BunorpagoBa u Mankuna, buaepmana n ap.). Moo
Ha3BaTh TPH OCHOBHBIX MPHIMHB 3Toro. 1) Bee norenuuarnsi CTPOWTHCE Ha
OCHOBG TIPMHIIMIIA YHHBEPCANbHOCTH, T.C. K HHM HPEXBABIAIMCEH TpeGoBatus
OTMCAHMA JKCIICPUMEHTa BO Beell oOmacTh neOPMHPOBAHMS BILIOTE 0
paspymenus. OnHako M3BECTHO, YTO BO BCEX PE3MHOTCXHWHECKMX HM3ACTHAX,
paoTalonmMx B YCIHOBHAX YCTAJIOCTHOrO HArPYXEHMs, MaKkCHUMAJbHEIC
gepopmausn  He mnpessmaor 50 — 100 %. 2) Orcyrcrsyor mpocThie
SKCTICPUMEHTAILHHE METOAH, TO3BOISIOMME € TPeOYeMOH TOUHOCTHIO
ONPEACAATs KBA3HYTIPYTHE CBOWCTBA MaTepuaia MpH Mankix jaedopmaipax B
YCHOBHSX CIIOXKHOIO HAIPDKEHHO-NEHGOPMUPOBAHHOTO COCTORHUS (HAC). 3)
By IOTEHLMANOB ONPEACILSUICH, KAK TPABHIO, BKYCAMH aBTopoB, a HE
CTPOrHMHM METOJAMH MCXaHHMKH WM (usnka Gonbimx aedopmanyii. [lannas
paboTa NOCBANICHA ONMCAHMIO AIFOPUTMA TOCTPOCHUA ypaBHEHAH COCTOAHMS
Ha OCHOBE HEKOTOPbiX OOUIMX 3aKOHOMEDHOCTEH, MPYCYHIMX BCEMY KIaccy
M30TPOTIHBIX HECKMMAEMbIX OJIacToMepoB. M3BeCTHO, HTO  3aBHCHMOCTD
nudbepeHIManbHOro MOy pesunsl E npu OJHOOCHOM HATPYXCHHM OT
OTHOCHTENLHOTO YIUIMHEHHS € = A - 1 COCTOMT U3 TPEX XapaKTCPHBIX yTaCTKOB.
TlepBuiif OTAMuYAeTCA 3HAYUTENBHBIM [3JACHACM MOAYIA (83 -5 pas mm
MEXAHWYECKH KOHIWIMOHHPOBAHHLIX 00pasios (TPEHMPOBAHHBIX) M B 710
pa3 ana oOpasuoB, PAaCTAIMBAEMHX B ICPBbIA Pas DOCHE ByJxaaw3anum). Bo
BTOPOH 061aCTH MOJLY/Tb TPAKTHYECKM HE MEHACTCHA, B TpeTheHd BHOBb PACTET.

Ecau yuecth, 4TO B YCIOBHSX
SKCIIyaTaliy Pe3HHA, Kak [pPaBuio,
He noapepractcid  AcOpMAlKAM,
npespimaronmM  50%, 1O mOAbEMOM
sappcumoctd E(g) B mpasod yacTu
rpaduka MOXHO npenedpeus. [lanee
3aITMCHIBAIOTCS BLIPAKCHMAS, HMECIOLING
XapakTepHbld Ui ASGOPMAlMOHHOH
3aBHCHMOCTH MOIYAA BHA. JIBaXIhL
HHTETPHMPYS 9TO BHPAKCHHC, OTYIHM
MJIOTHOCTh 3HEprun AcopMaIy Uit
OAHOOCHOTO  pacTsbkeHHd.  Tako#
HOJXO, B OCHOBE KOTOPOTO NEKHT PACCMOTPEHME MOJYIA, & HC HANPHKCHRA
WIM DSHEpPrHW, npejcrapmsercs Oonmee  TOYHHM, T.K. OwWNOKH  OpH

Mogyne, MNa

1
|
0 50 100 150

OtHocuTenbHoe yanuHenme, %

Puc. 2 3asucamocts E(g) npu
OHOOCHOM PACTSDKEHHH
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mupPEepeHIHPOBAHUN  OKCMICPHUMEHTAISHEIX  3ABHCHMOCTEH  NPOSABIAKOTCS
cymiecTBenHo Gonee CWIBHO, UeM IpH HHTerpuposanun. Crheayiommit war
COCTOMT B TOM, 49TOOM TIPC/UIOKCHHBLIM MPWHIMII IIOCTPOSHHS YpaBHCHMIA
cocTosHMs pacnpocrpanuts Ha cioxmoe HJC. [Jlna sroro Heodxoammo
HepeiTH OT € B KA4CCTBE aPryMEHTa K WHBapHaHTaM. Peamu3auua H3I0:KeHHOI0
NOAXOJa TO3BOMHIA TIOCTPOUTH Psi TPEXNApaMETPHUECKMX YPaBHEHWH
COCTOAHUA, KOTOpHIE CYUIECTBEHHO TOYHEE BOCIPOH3BOMIT 3KCIEPHUMCHT B
yKa3aHHOH BeuIie oOnacTs gedopMamii, YeM HM3BECTHBIC IIOTCHHMANAL.
[puBeaem geTpipe MONYYEHHBIX TOTCHIHANA!
2 —
UOQ)-E, >+ EZI?E!-HEJJ+1\-(1n§E3J+1j—1]+E—?—2§i
2 E; E;
2
U‘”(J)=E1L+—Elln§1+ E,J
2 E;

1 1
NN=—ES*-E, | J+—~1
U 2{ ! 2 1+E,J

- J? E E, 55 E
UPD)=E,—+ I +—Le 7 -—
J)=E; 2 'E, TES B

2

Jo=yAT+RL A5 -3
TIpuBeeHO  ONMCAHHMC  OPUIMHAIBHOTO  TpHCOOCOOJEHWS Uit
JKCHEPHMEHTANLHOTO  ONPEJCNCHAA  KBAa3HYOPYTHX CROACTRE B YCIOBUAX
upoussoibuoro  caoxksoro  HJC. Jlan mpumep pacuera napamerpos
MOTCHUHAIOB.

I i1 1110111]

THE STEADY ANNULAR EXTRUSION OF A NEWTONIAN LIQUID
AT HIGH REYNOLDS NUMBERS

Georgios Georgiou
Department of Mathematics and Statistics, University of Cyprus, P.O. Box 20537,
1678 Nicosia, CYPRUS
E-mail: georgios@ucy.ac.cy; Tel.: +357 2892208; Fax: +357 2892210

John Tsamopoulos
Department of Chemical Engineering, University of Patras, 26500 Patras, GREECE
E-mail: tsamoe@chemeng upatras.gr; Tel.: +3061 997203; Fax: +3061 993255

ABSTRACT

We study the steady extrusion of a Newtonian liquid through an annular die and its
development outside and away from the die, under the influence of gravitational and
surface tension forces. The finite element method is used for the simulations. The
positions of the inner and outer free surface profiles are calculated simultaneously with
the other unknown fields, i.e., using full-Newton iteration. The effects of three relevant
parameters, i.e., the Reynolds, the Stokes and the capillary numbers, on the shape
of the annular flm are studied for various values of the inner to the outer diameter
ratio. The results at high Reynolds numbers are compared with existing numerical and
asymptotic results.
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JUHEWHASA BS3KOYIIPYTOCTh PACIIUIABOB CMECE
HOMMMETUIMETAKPIJIATA C NOJTUCTHPOJIOM. BIAUSIHUE
MEK®A3ZHOIO HATSXKEHHA U MAJIBIX TIOBABOK
JUCNEPCHBIX HAIIOJIHUTEJIEH.

. Termanuyk, B. @ .[Mymckuit, 10.C Jlunaror
VIHCTUTYT XUMMH BEICOKOMOJNEKYIIAPHBIX COeTAHEHMH

HAH VYxpauust, 02160, Knes, Yxpanna

BaxHEIM napaMeTpoM, XapaKTepH3VIOIMM B3aMMOJEHCTRHE MEX/Ty
PA3MTHYHBIMA (Pa3aMu MONMMEDHBIX CMeceH, ABNseTcs MexdasHoe HaTsmxeHue
MeJIy pacTUiaBaMM KOMIIOHEHTOB cMecH. CyIuecTBYIOIHIEe METOIB N3MepeHns
Mek(Da3HOIO HATSKEHUS MEXKAY PpasAMUHBIMH HHU3KOBS3KAMM SKHAKOCTAMH
HENPHUIOHbl A4 TTONHAMEPHBIX PaciylaBOB BCJIEJCTBHE HX BBHICOKHX BA3KOCTEH.
[ cmecel pacilaBOB HECOBMECTHMBIX HOMMMEPOB 0oree npHeEMIEMbIM
apiaercss peonorwueckuil Merox Illosnsua-I'pabnunra-Mionnepa, a WMeHEHO:
H3MEPEHNE TUHAMMUECKAX MEXaHMYECKHX XapaKTePHCTHK B 001aCTH JIHHEHHOM
BSI3KOYIPYTOCTH MPH MATBIX aMIUTHTYAaX CHHYCOHAATLHBIX AedopMariuii.

B rmokname mpeacTaBReHbl PE3Y/IHTATHI HCCHSIOBAHHA JUHAMIMECKAX
MexaHndeckux xapakrepuctuk cmecedt [IMMATIC ¢ mansiMu joGasxamu
aspocuna (2 sec.%) u ranbka (5 Bec.%). 3aBUCHMOCTH MOAYJIell HAKONIEHHS U
noTeps oT yacToTsl G () u G’(0)) u3MepsIN Ha MEXAHHUECKOM CIIEKTPOMETPE
Rheometrics 5 uactoTHoMm amanazose ot 107 mo 10" ¢ mpu 200°C. Jina
HEHANOJHEHHBIX ~ CMeced  00Ka3aHO  YAOBNETBODPHTENBHOE  COTJacHe
wsmepeasbx G'(w) 1 G7(0) ¢ TeopeTHHECKIMI TIPENCKASAHMAME JUIH SMYIbCHI
HBIOTOHOBCKUX kuOkocte#dl (monmens YHomn-CxoBonTepa) W BA3KOYTIPYTHX
xuokoctel  (Momene [lameepHa) BO BceM YacTOTHOM JHANasoHe INIpH

HCHIOJIB30BaHUH B Ka4€CTBC TMOATOHOYHOIO MapaMeTpa 3HAYCHUA ME‘/KCI)HBHOFO

1111011111131 1%1)

HaTsHKEHHS o=1,5 mMH/M H Karesex JHCIIEpCHOMN

IIC-dazer  R=1

pa3mepa
MM (R onpenmemanu no mopdosoruyeckum  JaHHbIM,
HOJTY9IEHHBIM € IIOMOMIBIO (ha30BO-KOHTPACTHOH ONTHYECKOH MUKPOCKOIIHMH).

3HadeHHe O MOXET OBITh TaKXKE OLEHEHO M3 B3BEIIEHHOTO CHEKTpa
BpeMeH penaxcauuy TH(t). HMcxomfi U3 9KCHepHMEHTAIBbHBIX 3aBACHMOCTEN
G (o) 1 G"(®) ana IIMMA, TIC u cmeceit IMMA/IIC (8 u 16 Bec.% IIC) u
HCTIONB3Ys COOTHOIICHHE MEXIY 3THMH 3aBHCHMOCTAMH U H(t) (Deppu, Yorn),
paccuuteiBami H(t) mpm nomoms KommbloTepHOH mnporpammbi NLREG,
OCHOBaHHOM Ha MeTONe HeNHHeHHOH perynapusauuu TuxoHosa. CpapHeHHe
sapucumoctedl TH(t) = f (Igr) mwis xoOMIOHEHTOB M MX cMecell TIOKa3bIBAeT
NOSBTICHME B CiIydae cMecell IDOMONHUTENHHOTO XOPOLIO PasBHTOrC MHKa B
obnactu Gompumix 7. XapakTepHO€ BpeMs pelakcalidl T, COOTBETCTBYIOLLEE
3TOMY JOTIONHUTENHPHOMY ITHKY, W IPHHAMAIIOCH BO BHUMaHUE IIPH pacueTe o
(«=1,5 MH/m mns cmecu IIMMA + 16% IIC n o=1,7 mH/M mia cMecu
IIMMA+8% T1C).

Yro kacaercs nanojneHHbix cmeceit [IMMA/TIC, To B HacToAllee BpeMs
TPYHHO HeNaTh Kakue-Tab0 pasyMHbie BBIBOABI O BIIITHHH Majibix X00aBOK
JIMCIIEPCHEIX HANOJMHWTeNeif Ha MexdasHoe HarTDKkeHHe. OCIOKHMOIMMHE
tdakTopaMy [pH 3TOM SBISIIOTCH, BO-TIEPBBIX, yMeHbieHuwe pasmepa IIC-
BKJIIOYEHUH B Cllydae TajlbKa, BO-BTOPBIX, 3aMETHOE YBEJMYEHHE JKECTKOCTH
CMecei, YTo  OPUBOANT K  HEYHOBICTBOPDHTEIBHOMY  COIVIACHIO
SKCTICPUMEHTATTBHBIX ¥ TEOPETHIECKHUX 3aBHCHMOCTE#H G/(0) nns Takux cuctem

B 00/lacTH HH3KHMX YactoT H, B-TPETbHX, MBI TIOKA HE 3HaeM XapaKTep

pacnpencsiicHusa UCNIOJIb3CBAHHBIX HAIOIHUTENEH B CMeECAX.
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Bnusinue CKOPOCTH HarpyXeHusi Ha noseaeHue rpaHuub!
pasnena BONMOKHO - 6HﬂOﬂMMepHaﬂ MaTtpuua.

HO.A. TopGarkuHa, T.B. Bparuesa*, M./ Kepbep*
WHCTUTYT Xxumuueckoit dnanku uM. H.H. Cemerosa PAH, Mockaa.
*POCCUACKIIA XNMUKO-TEXHONOTMYECKWIA YHUBEPCUTET M. [ U, Mengeneesa,
Mockea.

Patee 6bino nccneaosaHo kak MEHSeTCst CABUIoBas aJre3uoHHas
NPOYHOCTL T COBAMHEHMIA BOMOKHO - NONMMEpHAs MaTpULa fipy
V3MEHEHWY CKOPOCTY HarpyxeHus. buino nokasaHo, 4To B COOTBETCTBUM
C TePMONYKTYaLIMOHHON TEOPMER NPOYHOCTY 38BUCUMOCTb T OT
CKOPOCTM POCTa HaNPSHIKEHUA T NUHEIHA B NONynorapudMuieckux
KOOpZMUHATAX;

1=Ci+Colgt 1
KoadhcbuumeHT C; xapakTepusyeT penakcaLMoHHbie CBOMCTBA rpaHuLbl
pasgena.
CnpaBeanneocTs CooTHOLWwEHUA (1) Bblna rnokasaxa Ans cUcTeM, B
KOTOPbIX MaTpuLIe CAYXnNu rinbo TepmopeakTyBHble (ceTuatbie), mbo
TEPMOMNIACTAYHBIE {NIUHEHHBIS) NONUMEPbH.

B nocrieaHue roast 6onbLoe BHUIMaHWE NPUBNEKAIOT
GunonumMepHbie MaTPHilbl, COCTOSLLME U3 TEPMOPEAKTUBHBIX
NonuMepos, MOAUULMPOBAHHbIX TENNOCTOWKUMM TEPMONNAcTaMu
(nonucynboHamu, nonnuatupkeToHamm, nonukapGoHaTamu). C Humm
CBA3bIBAIOT HAAEN I HA NONYUEHUE KOMNO3UUUOHHBIX MATEPNaNos,
o6nagaiocLmx He TONbKO BLICOKOH NPOUHOCTBIO, HO U BbICOKON
BASKOCTLIO Pa3PYLLEHUS!, XOPOLWUMM TPELLIMHOCTOMKOCTLIO U
NOCTyAAPKLIMN XapakTepucTMkamu. FNocKoNbKy CBORCTER KOMNO3UTOB
3ABUCHT HE TONLKO OT CBOWCTE apMUPYIOLLIErO HAMOMHUTENS U MATPULLI
HC 1 OT CBOWCTB FpaHuLIbi Pa3Aena Me)ay HUMM, TO Usydexue
aAre3uoRHON MPOUYHOCTIA B COBAMHEHUAX BONOKHO - BUNonnMepHan
maTpuua crano akTyansHoi sanaveit. B ganHo# paboTe npu pasnyHbix
CKOPOCTSAIX HarpyXeHns UccreoBaHa aareavorHas npoyHoCTb B
cucTemax, rae MaTpuLien CIyXAT CMeCh aroKCuaHoW emonb! 31-20,
OTBEPXAAEMOI TPUITEHONAMWHTATAHATOM, C NONUAPUNEHCYIb(OHOM
MCK-1. B xkauecTBe NOANOXKEK UCNOMb30BANMCH CTasibHas NDOBONOKA
Auametpom d = 150 MKM ¥ KANPOHOBbIE BONOKHA anameTpom d = 150 -
200 Mkm. OKas3anocs, YTo NPY NOCTORHHON CKOPOCTH HArPYXEHUA
38BUCKHMOCTD T OT KOHUEHTpauun W
MCK-1 onucbIBaeTCA KPUBOW C MAKCUMYMOM. U B COBAMHEHIARX CO
CTanbHON NPOBONOKON, U B COSAMHEHMSX C NOMMAaMNUIHbLIM BOSOKHOM
makcumym Habniogaetes npn W = 8%. UameHeHne ckopocTy
NPUNOXKEHUA Harpysku BUAA KPUBLIX HE MeHsieT. PenakcaunonHble
CBOWCTBa rpaHuLbl pasaena, kak 1 ee MPOYHOCTb, 3aBUCAT OT cocTasa
cmecu: Ha kpusow C; - W Takke nMeeTcs makcumyM. Mpu atom

e e s i NN EERE
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Hanbonee NpoYHbie CoeanHeHns1 okasanuce ¥ Haubonee
YYBCTBUTENbHBIMM K CKOPOCTI NPWIIOXKEHUA Harpy3ku. Kpuebie

C. - W anst coeguHeHuil NoNMMepHbIX CMECei C BONOKHaMKU pasnmyHoON
npupogbl NpakTndecku cosnafart. OTCi0Aa cneayer, YTto
penakcauMoHHbIe CBORCTBA rPaHnLbl pasaena onpeaensioTes npexae
BCEro CBOWCTBaMIA NONVMEPHOK MaTPULibI.
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AMORPHOUS CRYSTALLINE POLYMERS SURFACE ENERGY
ALTERATION IN PROCESS OF DEFORMING

A.N. Gromov

Polymers surface energy defines their following essential characteristics:
moistening, adhesion, adsorption and absorption capacity. Further in theory it
reflects the surface and interface layers’ structure at the macro level, and finally the
macromolecular chains interaction dynamics.

The j. general surface energy and its components, such as polar j,' and
dispersion j alteration was studied using dispersion deforming method. The surface
energy parameters were determined by Owns and Vendt equation using the following
test liquids: water, glycerin, polyethylene glycol, phtalic dyoctyl. As object of
research polymer films of 0,1 — 0,2 mm thick were used (PELD, PELD treated in
smoulder discharge; PETF, PA-6, F-4, F-3M and copolymers of tetrafluoroethylene
and tetrafluoroethyl ether (F-50); perfluoro-methylvinyl ether (F-10); perfluoro-
methylvinyl cther and hexaflucropropylenar (F-100). All these polymers have one
common feature, they are all amorphous crystal structures.

The derived data of the given polymer film samples surface energy are given in
Table 1.

The table analysis shows that the data we’ve derived are rather close to the
literary ones /1/. Furthermore, the tetrafluoroethylene copolymers general j; surface
energies and its components proved to be almost equal to the correspondent values of
F-4 surface energy.

Data of general surface energy and its components alteration in process of

amorphous crystal polymer films discrete deforming up to destruction are given in
Table 2.
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Table 1.
Experimental and Literary Data of Polymer Films Surface Energy
in process of Deforming £=0
Experimental Data, mJ/m’ Literary Data /1/
Material N i it jiy mJ/m?
PELD 22,6 13,0 35,6 32,6
PELD, sm.d. 27,0 15,2 422 -
PETF 34,8 10,9 45,7 452
PA-6 30,2 14,8 45,0 48,3
F-3M 25,0 14,4 39,4 32,6
F-4 9,0 16,8 25,8 19,4
F-10 8,8 15,4 242 -
F-50 9,3 15,7 25,0 -
F-100 8,9 16,8 25,7 -
Table 2.
Polymer Films Aj;, Aj, Aj® Alteration in Process of Deforming
Material A, % A, % Aj, %
PELD +117 -69 +48
PELD, sm.d. +25 -33 +4
PETF -23 +19 -13
PA-6 -18 -6 -14
F-3M -54 +97 -10
F-4 +370 -88 +78
F-10 +410 -68 +104
F-50 +330 -50 +90
F-100 +350 -68 +80
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Analyzing the derived data we can make 2 conclusions. First: the polar
polymers’ general surface energy decreases in the process of deforming on 10 — 13%;
the non-polar polymers’ general surface energy increases on 48 — 100%. Second: In
all cases the general tendency of surface energy alteration is determined by alteration

of surface energy polar component, irrespective the polymer polarity.

1. D.V. Van Krevelen. The Polymers’ characteristics and chemical structure. M.,

Chemistry, 1976.

Moscow Military university radionational chemical and biological defence
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WU3MEHEHUE INIOBEPXHOCTHOY 3HEPTUU
AMOP®HO-KPUCTAVIMYECKUX ITOTUMEPOB ITPA
JE@OPMHUPOBAHUN

A.H. T'pomos

IMoBepXHOCTHAS 3HEPIHUA OMKMEPOB ONpPEAENAET TaKHe BaXKHbIE CBOHCTBA
MOJIUMEPOB KaK CMad¥BaeMOCTb, a[Ie3UI0, CIOCOOHOCTh K ancopbiuum u ab-
copbuuu. B TeopeTMyeckoM IIaHe OTpakaeT Ha MaKpOYPOBHE CTPOEHHE H
CTPYKTYPY HOBEPXHOCTHBIX ¥ MeX(ha3HBIX CJIOEB B, B KOHEIHOM cueTe, JUHAMH-
KY B3aUMOJIEHCTBHS MAKPOMOJIEKYJISIPHBIX LeTeil.

MetopoMm muckpeTHOro nedhopMHpOBaHHA OBUIO M3YYEHO M3MEHEHHE 00-
meif MOBEPXHOCTHOH JSHEPTMH jr M €€ - COCTABIMIOLMX: IOJAPHOM jP M
IHCIEPCHOHHOM j.2. TlapaMeTphl IOBEpXHOCTHOM 3HEPrUMH ONpeNeNsanuch MO
ypasuenuio OysHca W Benara ¢ ucnoms30BaHHEM TECTOBBIX XHMAKOCTEH: BOZa,
CIIMIEPUH, TIOU3THICHI TUKOIh, THOKTUII(TANAT.

B kayecTBe 0OHEKTOB HCCIEHOBAHKMSA UCIIOIb30BAIUCH [TOTMMEDHBIE MIICH-
ku ronmioit 0,1...0,2 mu (TISHII; IIOHII, o6paboTannsiii B TAEOLEM pa3ps-
ne; IIDTD; ITA-6; ®-4; ©-3M 1 conosmMeps! TeTpadTOpITUIEHA U: IEpGHTOP-
mponunoBoro a¢upa (@-50); u nepbropMermneuaMIoBOro 3¢upa (P-10); u
nepgropMeTUIBHHIIOBOrO 3dHpa U rexcadropnpomnuiena (P-100). Bee aTu
HONMUMEPBI OGBEANHSET TO, YTO OHH ABJHIIOTCH aMOPOHO-KPUCTAININIECKHMU
CTPYKTYpaMu.

B T1abn.1 npuBeneHs! MONTy4YeHHbIC HAMY 3HAYEHHA TAPAMETPOB T10BEPXHO-
CTHOI HEPIrUd HCXOIHBIX 00pa3lOB MOMMMEPHBIX MJIEHOK.

AHanuz TabIIMIBI TOKAa3bIBAET, YTO OTYICHHbBIE HAMH 3HAYEHHS 10CTa-
TOUYHO OJIM3KH K JINTEPATYPHBIM AaHHbIM /1/. KpoMme TOro oBepXHOCTHAS IHEP-
TUst CONOIMMEPOB TeTpadTOPITHIEHA IO OOLINM 3HAYEHHSM Jr M €€ COCTABIIAIO-
UM OK&3aJHMCh IPAKTHYECKH PAaBHBIM COOTBETCTBYIOLIMM 3HAYCHUAM [TOBEPX-

HOCTHOM 3Heprun P-4.



Tabmuua 1

DKCTIepUMEHTANIbHbIE W TUTEPATyPHbIE 3HAYEHUS IIOBEPXHOCTHOM JHEPIUH

TOAUMEPHBIX TUIEHOK 1ipy gedopManuy e=0

[ OKCIepUMERTAIBHbIE NaHHbIE j JIutepatyp-
Marepuan i, I, I | HBIE TAHHBIE
mIx/mM? | Mx/M2 | Mk M2 n/
o, M /M2
Tonaustner HI1 22,6 13,0 35,6 32,6
Homustunen HIT ta.pasp. 27,0 15,2 4272 -
Monmuarunenrepedranar 348 10,9 45,7 45,2
[Tomamun-6 30,2 14,8 45,0 48,3
O-3IM 25.0 144 39,4 32,6
-4 9.0 16,8 25,8 19,4
®-10 8.8 154 242 -
®-50 9,3 15,7 25,0 -
D-100 8,9 16,8 25,7 -

B Tabn.2 TIIPUBEACHE! JaHHLIE IO U3MEHEHUIO HOBCPXHDCTHOﬁ JHEPruy 4

€€ COCTABISIOILHX IPH IUCKPETHOM AedOpMUPOBaHHY aMOPPHO-KPUCTAIINYEC-

KHX HONHUMEPHBIX THIEHOK 10 Pa3pYUICHAS.

Tabmaua 2
H3meHenue jr, j° 1 jr* TOTUMEPHBIX IJIEHOK IPH AehOopMEPOBAHUY
Marepnan AjP, Yo Aj2, % Ajr, Yo
1 2 3 4

IToHIT +117 -69 +48
TIOHIT t.pasp. +25 -33 +4
12T -23 +19 -13
ITA-6 -18 -6 -14
O-3M -54 +97 -10

-4 +370 -88 +78

1151000110000 D]
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1 2 3 4
@-10 +410 -68 +104
d-50 +330 -50 +90
d-100 +350 -68 +80

AHanu3upys qaHHble Tab1.2, MOXHO ¢IenaTh B2 BhIBOAA. [1epBhlil: y Mo-
JSPHBIX NOMUMMEpPOB 0OLlas NOBEPXHOCTHAS 3HEPIUs Npu AehOpMHUpPOBAHUU
yMenburaercs Ha 10...13%, y HelmonsgpHEIX - yBenu4uBaeTcs Ha 48...100%. Bro-
PO¥: BO BCeX CIydasdx ONpeeNsIomiM B obmlel TeHISHIMY U3MEHEHUS [TOBEPX-
HOCTHO# Hepruy sIBILeTCS M3MEHEHHE MOJLIPHOM COCTABIAONIEH MOBEPXHOCT-

HOH JHEPIruy HE3aBUCUMO OT MOJIIPHOCTH ITOJIUMEPA.

1. I.B.Bau KpeBenern. CBoiicTBa ¥ XMMHYECKOE CTPOEHME NOAMMepoB. M.: Xu-

Mus, 1976.

MockBa, Boennbriit ynnsepcuter PXb 3ammrbl
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H3YYEHHE IIPOUECCA OTBEPKJIEHHUS ®EHOI-
YPETAHOBOMH KOMOO3HIIMH PA3ITUYHBLIMHA
METOJAMM.

T'opbynosa U.10., Kep6ep M.JI., Basamos M.H., Kazakos C.H.

Poccuiickuil XuMuKo-mexHonozudeckuil yHusepcumem um,
A.H.Menoeneesa

Meroaamu BHCKO3UMETPHH, ACK, JAHHAMHYECKOro
MEXaHHIECKOr0  aHANM3a  MCCGAOBATH  OPONECC  OTBEPKIACHMA
denonypetaHopoit  KommosuuuH. Mccrnemosanns mposogmam  TpH
TeMIepaTypax  HHXe  TeMIEpaTypsl  CTEKJIOBaHHS  [OJHOCTBIO
OTBepXIeHHOH cucTembl. [lokazaHo, 4TO 3aBHCHMOCTB BS3KOCTH OT
CTETICHW NPERPALIEHUS YIOBIETBOPUTENbHO OMMCHIBACTCS YPABHEHHMEM
BUja:

Inn = a+ k (B/(1-B))

BpemenHble 3aBUCHMOCTH KOHBEPCUM, MOJYYEHHBIE PasNM4YHBIMU
METOHaMH, ONNCBHIBAIOTCS YpaBHEHHEM BTOPOTO [OPAAKA, OJHAKO
KOHCTaHTEI 3T0ro ypaBHenus ans mertonos JICK u JIMA He cosnagaror.
Ecnu cpaBHUBaTh H3MeHEHHE KOHBEpCHY, nonydenHoe meronoM JICK u
JAMA, To okasniBaercs, uto JICK He TIOKA3hiBaeT M3MeHeHMe CTEIIeHH
MpeBpaliieHns BCKOPE TOCIe MOMEHTA relieobpazoBanus. B TOT MOMEHT,
Korga crenesb npeppaiieHus no JCK npakTuyecku He MeHsercd,
MOAyJdb DPOJOTKAEST PacTd U TeMIepaTypa CTEKIOBAaHHS B [pouecce
OTBEPKICHUS W3MEHAETCS OdeHb 3HAYMTEIBHO. DT CBHAETEIbCTBYET O
HedyBcrBuTensHocTH  Metora  JICK  mpu  BBICOKHMX — CTEMNEHSX
npespamierus. Ecnu cuctemMa cTeknyeTcs B IIpoIiecce OTBEPWKICHHA,
HEBO3MOXHO OfIpee/IHTh CTENIeHb NIPpEBpalleH)s Ha NOCHEIHUX CTaAuaX
npoLecca OTBEPKACHAS Takxke MeTodoMm JIMA mo u3MeHeHHIO MORY.Is
YIPYTOCTH, T.K. He BRIOTHACTCSA T1aBHOE YCIOBHE NPHMEHUMOCTH 3TOTO
MeTOla: MaTepuan JOMKEH HAaXOJWUTbCE B  BhICOKOINACTUHECKOM
cocTogHHH. [loaTOMYy Ha NOCACOHMX CTAAMSX IPOLECCa OTBEPKICHMA,
BEPOATHO, LieNieco00pa3Ho, Onpefenirh CTENeHb NPEBpalleHus Mo
Merofly, INpeisiokeHHOMY [ HInXeMOM: IO 32BHCHMOCTH CTeleHH
TPEBpPALICHHS OT TEMIEPATYPbI CTEKIOBAHHS.

Il

The Theory and Relaxation Spectra of Polymer Networks -
Dynamic Moduli and Viscosity

Yu. Gotlib, A. Gurtovenko

Institute of Macromolecular Compounds, Russian Academy of Sciences,
Bolshoi Prospect 31, V. O., St. Petersburg, 199004, Russia

The dynamic properties of mesh-like polymer networks are considered using the
cubic network of multisegmental "bead and spring” Rouse chains. The normal mode
treatment is used. Rigorous expressions for the mean-square displacements of elements
of the Gaussian network (junctions and non-junction beads) are obtained. The
autocorrelation functions of chain vectors between neighboring non-junction beads
(subchain vectors) and of end-to-end chain vectors between neighboring junctions are
calculated. The time dependence of relaxation modulus of a network is also considered.
Contributions of intra- and interchain relaxation processes to various local dynamic
characteristics of Gaussian network are compared. The time behavior of dynamic
quantities obtained is estimated for different scale motions. 1t is shown that the relaxation
of regular polymer networks consisting of long multisegmental Gaussian chains can be
considered as superposition of four different types of relaxation processes. These are the
relaxation of network chains with fixed junctions, the relaxation of chains with free ends,
the relaxation processes in the intermediate region of spectrum, and interchain
cooperative network motions.

The extension of this theory on macroscopic viscoelastic characteristics is
presented. Viscoelastic dynamic behavior of the polymer network stretched by external
stress creating the longitudinal velocity gradient in effective viscous medium is studied.
Rigorous expressions for the dynamic modulus of elasticity, relaxation modulus, and
dynamic viscosity of a network are obtained. The comparison of contributions of intra-
and interchain relaxation processes to viscoelastic dynamic characteristics of a Gaussian
network is made. The possibility of simplified describing viscoelastic dynamic properties
of a network by means of the combined consideration of coarse-grained network model
and melt consisting of uncross-linked chains is proved.

The dynamic network model taken into account the friction relative to
incompressible effective viscous medium, the hydrodynamic interactions of a network

with the effective viscous medium, and the interchain friction is considered. Two
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collective network relaxation spectra arise. The first relaxation spectrum corresponds to
the network motion relative to immobile effective viscous medium, the effective medium
does not take part in this motion. The second relaxation spectrum includes the combined
viscous motion of the network and the effective viscous medium because of long-range
hydrodynamic interactions. This relaxation spectrum is finite and narrow for infinitely
large network. The symmetry of this motion is in concordance with that of
incompressible effective viscous medium. The existence of interchain friction leads to the
narrowing of both types of relaxation spectra.

Dynamic model of a heterogeneous polymer network system is considered. The
heterogeneous polymer network is presented as an ensemble of chains or domains of
different sizes. As a first approximation these chains or domains are treated
independently from each other. The domain approach proposed may be also used for
describing dynamics of composite polymer system formed by regions consisting of
clastically active chains, which are embedded in the hard matrix. The relaxation modulus
of a heterogeneous network system is considered. The heterogeneous polymer network
systems which consist of domains having three- and two-dimensional internal network
structures are considered. 1t is shown that the heterogeneity introduced into network
mode] according to the above domain approach leads to the stretched exponential type of
time dependence of relaxation modulus instead of power-law long-time dependence
predicted by previous theories dealing with regular networks. The general form of
number distribution function of chain segments in domains, which cbeys exponential
decay, and the temperature dependence of relaxation times are also discussed. The
problem of origin of the different types of time dependencies in the relaxation phenomena
(stretched exponent, power law, etc) is discussed.

It is a pleasure to acknowledge the financial support of Russian Foundation of
Basic Research (grant 99-03-33313) and Russian Federal Program "Integration" (grant
326.38).
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HIGH-FREQUENCY TORSIONAL-VIBRATIONAL RELAXATION OF
POLYMER CHAINS. MODEL OF ELASTICALLY-COUPLED ROTATORS.

Gotlib Yu.Ya., Toshchevikov V.P.
Institute of Macromolecular Compounds of the Russian Academy of Sciences,
Russia, 199004, St. Petersburg, Bolshoi pr. 31, vova@ime.macro.ru

The low-frequency relaxation properties of polymer systems with different structure and
topology was developed in previous theories with use the “bead-and-spring” Rouse model [1,2].
This model describes low-frequency motions when macromolecules are subjected to considerable
bending and stretching deformations. It cannot account, however, for the high-frequency motions,
when the main conformation of the polymer chain at the first approximation is immovable. “Bead-
and-spring” model gives the power-type time dependence of the relaxation modulus both for the
single chains and for polymer networks. At the same time, a lot of works show the stretched-
exponent time law for different physical quantities [3]. Therefore, the theoretical approaches
predicting this type of time dependence are of great interest.

The theory of high-frequency relaxation properties of polymers is developed in the present
work for a single polymer chain and also for the finite parts of chain. The model of elastically
coupled rotators moving in the viscous medium [4] is used. The time dependence for autocorrelation
function of orientational order parameter of chain segments and autocorrelation function averaged
over all elements in the chain are calculated.

It is shown that the time dependence of autocorrelation function averaged over all elements in
the chain is determined by a few characteristic times corresponding different types of intra-molecular
motions. At the small times (¢ <7, ) where 7, is the smallest relaxation time of the chain the

autocorrelation function decreases with exponential law ~ exp[-t/tl]. The value ¢, is the time of

rotational diffusion up to angle equal approximately to 0.7 radian. At the times between 7, and the
greatest rotational relaxation time of the polymer chain 7, there is a broad time region when the

autocorrelation function changes with the stretched exponent time law ~ exp[-(t/tz)“ ? ] The
characteristic time ¢, is the relaxation time for effective rigid element of the chain which describes
the torsional rigidity of the chain. At the long times (¢ > ,,, ) the autocorrelation function changes
with exponential law ~ exp[—2t / Tm], The magpitude of autocorrelation function inside each time
region is determined by the relationship between the length of the chain and the length of effective

rigid element of the chain.
The results of present work may be applied for describing dynamic birefringence, mechanical

relaxation (relaxation modulus), polarized luminescence, NMR etc.

This work was carried out with the financial suppor! of Russian Foundation of Basic
Research (grants 99-03-33313 and 96-15-97401), Russian Federal Program “Integration” (grant
326.28) and INTAS project 99-1114.
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Jryxéaznas Moxesn TypOyIeHTHLIX TedeRHl
pa3éaB/ieHHLIX PACTBOPOB NOIHMEPOR

A.I' T'poccman

Kagpeopa npuxnaonoii mamemamuxu,
AamI'TY um. H H.Ioasynoea, bapnays, Poccus

Hpu HexoTOpHIX, mOKA HE BIONHE BHIICHEHHBIX YCTOBHSX, BBEACHHE B
TYpOYNEHTHbIH HOTOK MaibiX H00aBOK BHICOKOTIONHMMEPOB HIIH TIOBEPXHOCT-
HO-aKTHBHbIX BemecTe (TIAB) MpUBOMUT K CYIIECTBEHHOMY CHHKEHUIO YPOB-
HA TypOYNEHTHOCTH H, KaK CICACTBHE, K PE3KOMY CHHXEHUIO M'MIPOJHHAMH-
9ecKoro compoTusiacHus. IIpu 310M Ha0IHOZATCA HEKOTOPHIE PA3iHuMs B
CTPYKTYpe TYpOYICHTHBIX TeYeHHH pacTBOPOB noauMepoB u ITAB. Bosmox-
HOHM NPHYHHOH 3THX pa3iuMuuii MOXKET OKa3aThCsl CYIECTBOBAHHUE B PACTBO-
Pax BBICOKONONHUMEPOB CTaOHIBLHBIX HAIMOJEKYIAPHBIX CTPYKTYP — NOJIH-
MEPHBIX CETOK, KOTOpble OOHAPYXUBAIOTCA B MTHOBEHHO 3aMOPOXEHHBIX 06-
pasliax pa30aBICHHLIX PACTBOPOB HONIMMEPOB.

B cBssu ¢ 3TuM B paboTe paccMaTpUBAcTCs HOBAs PEONOTHYECKAs MO-
Zenb pasbaBiIeHHONO DPACTBOPA BLICOKOMOIMMEPA B HH3KOMONEKYISPHOM
pacTBOpHTENiE, B PaMKax KOTOPOH 3TOT pacTBOP PacCMaTpPHBACTCA KaK ABYX-
da3Has cpena, oxHolt U3 a3 xOTopoH ABIAETCS HHIOTOHOBCKAS MUIKOCTS,
MOJETHPYIOLIAsA PACTBOPHTENE, & APYroi - BAZKOVIIPYTHil KOHTHHYYM, MOJE-
JMPYIOIHH BBICOKO3TaCTHIECKYIO CETKY, COCTOAIUYIO M3 OTACHBLHBIX JOCTa-
TOYHO KPYITHBIX HECBA3AHHBIX ceTMEHTOB. JKunkas ¢a3a NepeROCUT 3TH cer-
MEHTh, ZeHOPMUPYS HX H JIETKO MPOCAYMBAACh CKBO3b HHX M3-33 Pa3peKeH-
HOCTH CCTKH. MaTeMartibecKasd MoJesnb IO cBoeH CTPYKType monobua Moxe-
7sM ABYX(]a3HbIX CPeN THIA XHMAKOCTb - TBEPABIE JACTHIR], B KOTOPLIX daswl
B3aHMOJCHCTBYIOT TIOCPEACTBOM Mexdainoro TpeHus. OCHOBHO#M ocoberHO-
CTbIO MOJENH ABJIAETCA TO, UTO BA3KOYHpYyras a3a ONMUCHIBAETCH {/€OIOTHIC-
CKMM ypaBHEHHEM COCTOfHHMS TUNa ypaBueHus Maxcserna - Omgpoiina ¢
BEDXHMMH KOHBEKTUBHBIMH NPOU3BOTHLIMY, BPEMA PEIAKCAUMH B KOTOPOM
CBA3LIBACTCA € XapaKTepHbLIM pa3MEPOM CErMEHTOB CETKH K MOXET 3Ha4U-
TEeJbHO TIPEBOCXOAUT XAaPAaKTEPHOE pay30BCKOE BPEMSI PEIaKCcaly U8 Mak-
poMoNeKyasapHbIX K1ybxos. Kpome T0oro, Ha TBEpAbIX IPAHHNAX MOTOKA A
BA3KOYIIPYTO#l CeTOYHOH (a3bl mpencTaBmsoTca DH3MYECKH AOMYCTHMBIMH
moOsie KPaeBbIe YCIOBHA - OT IPUIHITAHASA IO ITPOCKAIIL3BIBAHHS.

B pabote aHaM3MPYIOTCA pE3yIbTaThl IPUMEHEHHUSA ITOH MOIENH K NPO-
CTEHIIMM JTAMHHAPHBIM TCUEHUAM H ITPHBOAWTCS OpOCTEHIUN BapHaHT pas-
paboTaHHOIf Ha ee OCHOBE OMYIMITUPHYECKOH aByxdasHoii k, & I1 - Mmoxenn
TypOyIeHTHOCTH.
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MarteMaTiHueckKoe MoIeTHPOBAHIE TEUEHHH PACTBOPOB H PACIL1aBoOB

JHHeHHbIX noauMepoB. Teopust B UHC/ICHHBIH JKCTIEPHMEHT

A.C.I'yces, C.A.3unosuy, I'. B.ITonunozpati
Kadgpeopa evicweit mamemamuru, AnmITY um. H.H.Iloasynoea,
Bbapuaya, Poccus

TeueHUs TIOIMMEPHBIX CPEA PAcCMaTPMBAIOTCA HA OCHOBE CYCIICH3UM
HEB3AMMOICHCTBYIOLINX  YIPYTMX [aHTeNed B  aHU30TPONHOH  Cpene.
[Tonyueno ypaBHeHue /Ui (YHKUMM PacrlpeleieHus, ONMChIBAIOWICH
oTHOCUTENbHYIO mud@ysuo OycuHok ramrend. Ilocie  ocpenHEHMs
HOJIyYaeTCsl 34MKHYTOE YpaBHEHHME [ KOPPEISLMOHHBIX  MOMEHTOB
(GYHKLMH pacTpeaeseHus, KOTOPLIE ONpe/IesII0T HANPSKEHHS, BOSHUKAOLINC
B CYCTICH3HHM NPH TeYeHnn. B 9TOM cilyyae noseleHuHe NOJIMMEPHOH CHCTEMDI
XapaKTepu3yeTcsl  YeTHIPbMsS ~ TIapaMeTpaMu:  HadaIbHON CABUTOBOM
BA3KOCTLIO, HAYAILHLIM BPEMECHEM peElakcalpl ¥ JABYMsL napaMeTpaMu
HaBeNEHHOM aHM30TpormM. Tak Kak 3aBUCMMOCTh JTHX TNapamerpoB OT
MOJIEKYIIAPHBIX ~ X@PaKTEPUCTHK  TOIMMepa  (KOHLCHTPAMK U JUIMIibl
MAKPOMOJIEKY.T) M3BECTHA, MOXKHO MCCICA0BATh BIMAHME MMOTHIMCTIEPCHOCTH
HOJIMMEPHOTO 00pa3iia Ha €0 PeoJIOrNYECKUE CBOHCTBA. IMocae ocpennenns

MOJICKYJIAPHO - MacCOBOMY

BHUCKO3MMETPUYECKUX  (QYHKUMH 1O
PACHpeNeIeHHIO TTOJIy4€HO, YTO UL 3aBHCUMOCTH CTAlMOHAPHON CABUTOBOH
BS3KOCTH OT CKOPOCTW CHBHMI'a HAYaliO HEJIMHEHHOTO yqacCTKa CMCIACTCd B
CTOPOHY MeHBbIUMX CKOpPOCTEeH CHBHra, 4To HAOTIOHAETCS B JKCIEPUMEHTAX.
Ha OCHOBE HOIYYEHHOH PEONOTMYECKON MOJIETH ObLLIM  MCCICHOBAHDI
pasauyHbie THILL TEYEHWI: HaIOXKCHME HA CTAllMOBAPHBI CIBUTI MaIbiX
OCIMILTUPYIOIIMX KoyieOaHui B mapajieibHOM W OPTOTOHAILHOM CIBHIY
HarnpasneHusix. [Toka3aHo, 4To B Cllyyae NnapajnleIbHOro CABUra MpOUCXOaNT
3ana3piBagie Koae0auuil cpeibl OTHOCHTEILHO BhIHYKIAIOUINX KxoJebanni,

BEJIMYHHA KOTOPOro pacTter ¢ POCTOM gacrorsl. OIHAKO B 3ITOM Cly4ae



UMEIOTCH  KPUTHHYCCKHC 3HAYCHHA CKOPOCTH CIABHIa, Ipu KOTOPBIX

Habmoganock  orepexeHue  Kojebammii  mepopmupyeMod  cpembl

OTHOCHTENIbHO BRIHYXKJAOMX KoueOanuit, dero wHe HaOmomaercs wis
OPTOTCHAIbHOIO HATOKEHHS.

PaboTta noazepxana rpantom PODOU 99-15-96014.

S S NS EEEEEEN

OIIEHKA PEOJIOTMYECKHX CBOMCTB KPOBH YEJIOBEKA B
YCJOBUSIX 'EJUOTEOPHU3HYECKHAX BO3MYIIEHUMA.
Honosa B.I'., Cmupnos E.B., lemuna E.I'.,

Kanonuzu X.JI., Cepreenxo H.I1., CazaroBa E.A.

Hayuno-uccredosamenvcxuii uncmumym nesponozuu PAMH, 2. Mocksa,
Huemumym 3eMHo20 Maznemusmd, UOHOCHEPsbL U pACHPOCHPAHEHUs
paduosonn PAH, 2. Tpouyx, Mocxoeckou o6a.; Knunuueckan 6onvrnuya PAH,

2. Tpouyx, Mockoeckas obn.

Ienslo JaHHOH paboTs! SABHJICA aHammn3 ocobeHHOCTEH
reMOPEeOJIOTHYECKHIX C/IBHIOB B YCIOBHAX relHoreohu3sndecKix BOMYyLIEHHH ¥
30O0pOBBIX JofeH W OONBHBIX C PpaHHAMH [POABJICHMSIMHM XPOHHMYECKOH
uepe6poBacKyIIpHOH HaTONOrHHU (X1IBIT). AHanu3HpoBATHCH
reMOpEeOSIOTHYECKHE XapaKTepUCTHKH 261 MyX4MH, OOC/IeOBaHHBIX IIpH
CKpMHHHT'€ HEOPTaHH30BaHHOT'O My>KCKOT0 HaceneHud B I. Mockae 3a nepuog ¢
okrsiGps 1984 r. mo nekabpp 1985 r. B cHokoifHBIE AHM W B IEPHOME]
reanoreodpu3HIECKUX BO3MYIIECHIH.

Xapaxrep u3MeHeHus Bs3kocTH kpoeH (BK), yposrs rematoxputa (Ht),
KoHueHTpauun  Qubpunorena (®I'), crmoco6HOCTH  3PHUTPOLMTOB H
TpOMOOLIHUTOB K arperanyy y obcie/lyeMoro KOHTHHTEHTa MYKYUH B BO3pacTe
40 + 64 ner (u3 xoTopbix 115 Gutn 310poBE U 146 - ¢ XLIBII) paccmaTtpuBanics
B COOTBETCTBHH € JAHHBIMM O COCTOSHHH TelMoreo(H3nueckod 0OCTaHOBKU
(axtuBHBIe mpoueccht Ha ConHLle, MAarHUTHBIE ¥ HOHOC(HEPHbIE BO3MYIIEHHS).
W3 HccienosaHus WCKIIOYATIKMCH JIMIA ¢ HANHYHeM caxapHoro nauabera,
UHMppO3a eYeH!, HeQPOTHIECKOTC CHHAPOMA U 320071€BaHMH KPOBH.

Kimaugeckne npusHaku XLBII  xapakTepH3oBaIMCh  HAIHYHEM
KOMIUIEKCA  XapaKTepHBIX  CyObeKTWBHBIX  kajnob, 6e3  Ipu3HaKoB
OpPraHUYeCcKOro MOpaXXeHHs IOJOBHOIO MO3ra y NAalMEeHTOB C ATEPOCKIEpO30M
(AT) win B couetauun AT ¢ apTepHaibHOM rUnepTensuell. YCTaHOBIEHO, YTO
Kak y 3JOpPOBBIX, Tak H Yy OOJBHBIX MYyX4YMH TEMOPEONOTHYECKHE
XapaKTEPUCTHKM HMEKOT TEHISHLMIO K POCTY B JHH TelHoreodU3HYecKHx
BO3MYIeHUi. B criokoiiHBIe THH Yy 3A0POBBIX MYXX4YMH B OONBIIMHCTBE ClTydacB
HaOMOATHCh HOPMATBHEIE BEJIHYMHBI M3Y4aeMbIX nokasaTenei. B ycnosmsx
remuoreobH3NYECKUX  BO3MYIUGHMH Y  HUX  CYyLIECTBEHHO  BO3pacTaer
criocobHOCTs dpHTpouMTOB (p < 0,001) M TpoMbGoumrTos (p < 0,001) k
arperauny. OIHAKO, HECMOTPS Ha YBeJIH4EHHE YHC/IA CITYYaeB C IIOBBIIIEHHBIMM
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nokazaremsiMi Ht u @OF, cpennne 3HaueHHS BS3KOCTH KPOBH OCTAlOTCH B
npenenax HOpMBL.

Y Goneubix ¢ XIIBIT B crioxofiHble OHK Tak ke GONBIIMHCTRBO NOKA3aTeNel
He OTIMYANOCh OT HOPMEI, 338 HCKIOYeHHeM 0o0.1ee BBICOKMX 3HaweHHH O,
cocrapuBIIMX 2,64 £ 0,17 /1 (p < 0,05). Ilpu passurtun TeIHOre0pU3NIeCKUX
BOSMYIUCHUH y OOIBHBIX, Tak ke KaK H y 3AOPOBBIX, OTMEYAETCH pOCT
AIPErallHOHHOH aKTHBHOCTH TpoMbouuTos (p < 0,002). Kak oxazanocs, creness
TMOBBIIUEHUS arperaliy SpUTPOLUTOR (AD) MIPU 5TOM KaK y 3I0POBBIX, TAK H y
BomneHbx Oblna oxuHaxoBod (29,4 £ 6,5 % u 29,5 £ 13,0 %). Opxako yncio
CJly4aeB ¢ TAKAMH nokasatensmi AD y GOIBHBIX B 3 pa3a MeHblUe, YeM CpeH
310pOBbIX, & KOIH4YecTBO OONBHBIX C HHU3KHMH BEIHYMHAMH AD CTAHOBHUTICS
BiBoe Oonelile, 4eM B crioKolHsie U, Konnentpanus O v Gonpuex ¢ X1[BIT
emie BhIlE, YeM B CMoKoiHmie M (2,89 *+ 0,15 r/n, p < 0,05), gro
CONPOBOXKAAETCS [OCTOBEPHEIM POCTOM BA3KOCTH KpoBH {p < 0,05).

Taxum obpasoMm, B YCHOBHSX TIelMOTechU3HYECKHX  BO3MYIICHHR
remMopeosiorqueckie ¢aBury y donpHbX ¢ XUBII omiMuaoTes He TOMBKO OT
3Ha4YEHM#A MX IIapaMeTpoB B CHOKOHHBIE [JHM, HO H 0T Xapakrepa
reMOpEe0IOTAYECKHX HMIMEHSHHH B JTHX YCHOBUAX Yy 30OPOBBIX JIHOAEH.
IlpusejeHubic AaHHblE NO3BOAAXT 3aKIFOYHTh, YTO BO3MOKHO ONHHM M3
3HAaYMMBIX MEXAHH3MOB BO3AEHCTBHS MarHuToc)epHBIX BO3MYILEHHHE Ha
OpraHu3M HYeloBeKa SBIAIOTCS HX SGQeKTHl Ha COCTOSHHE pEONOTHYECKHX
CBOMCTB  KpoBH. Y  3[OpPOBBIX  JOAEH  MpEICTaBIEHHBIC  BBILIE
reMopeosIoTHYecKe CARBUIHY, KOPPEMupYOIIHe ¢ aKTuBanne# reoddpdhexTHBLEIX
apoueccos Ha ConEle, [0-BUAUMOMY, HOCAT QYHKUMOHANLHBIN, aJalTHBHbIH
xapaktep. Torda xax y Gospnbix ¢ XUBII, passusiietics Ha QoHe MaTONOTHA
MAaruCTpalbHBIX  apTepHii  TOJOBBl  &TEPOCKIEPOTHYECKOI0 TIeHesa U
apTepyanbHOi THIIEPTEH3UH Pa3BUBAROIIHECS oOx JaeficTBeM
TeNHOTe0PUIHIECKHUX ¢akTopon GYHKIMOHAEHbIE allalITHBHbIC
reMOpeoorMYecKie CABHTH MOIVT NpHoDperarh MaToONoTHYecKu# Xapaxrep,
CrIoco0CTBYS KaK NMPOLECccaM aTeporeHesa, TaK W aKTHBALMH NeMOCTATHIECKOTO
NOTEHUMaTa B COCYOHUCTOH crcreMe. YCTaHOBIEHHble (PakThl BO3LCHCTBMA
TeIHOreOPH3IHICCKHX XapaKTEePHCTHK HA PEOJOTHYECKHe CBOHCTBA KPOBH
CeOyeT YUMTHIBATE IpH pa3paboTke Mep IPOQHIAKTMKHM JUIA  3ALIATHL
OpraHM3Ma YeJIOBEKa OT PACCMOTPEHHBIX HETaTHBHEIX 3()(QEKTOB OKpYyXKaroneH
CpensL.

151111111111211%]

73

PeosiornuyeckHne CBOHCTBa KPOBH H (PAKTOPBI PHCKA HHCYIRTA Y
$0JIbHBIX ¢ HepedpPoBacKyIsiPHBLIMY 3200/1€BAHHSAMM.

B.I' Monoga, B.E.Cmupuos, F0.51.Bapakus, I .B.I'opHocraesa, E.I'. lemuna
HWMH wesponorun, Mocksa

ABanu3npoBanich 475 GONBHBIX C HAYATHHBIM TPOSBICHHEM XPOHHYECKOH
nepebposackyinspHo# matomoruu (XLIBIT) B Bospacte 40-64 net, BBLABICHHBIX B
IIPOLIECCE CKPHHMHIA HEOPTaHM30BAHHOTO MYXKCKOTO HaceneHus TyuwmHCKOro
pafioHa r.MocCKBEL

Hpusuaku XILBIT Habmonamics y 198 GombHeX atepockieposoM u y 389
[TaI[HeHTOB ¢ apTepHaibHOi runepTensued (Al).

MccTeqoBaluch CHEAYIOMMe [OKa3aTelM: BA3KOCTh HembHol kposH (BK),
remarokput (Ht), pubpurores (PI'), nedopMalioHHbIE CBOHCTBA IPUTPOLMTOB - pliE)
Hb (%) u - JID Bp.d. (cex), arperalioHHas CIOCOOHOCTE SPUTPOLMTOB (AD) u
TpomGouutos (AJID-AT), anpenanuu-AT, puctoMuliH-AT), a Taxoke napaMeTpsl
JIMITHIHOTO COCTAaBa CHIBOPOTKH KPOBH.

TIpu ydete Bo3pacTHOro (aKTopa BEISBIEHO, YTO Y Gonpablx ¢ XLIBIT 6e3 AT
crapie 60 JieT o CpPaBHEHHIO ¢ Goriee MOJIOJBIMH CYIECTBEHHO BBILIE [I0KA3aTeNN
AJI®-AT, Anpen-AT, Puct-AT. OnHako y GONBHBIX 9TOW IPYMIIB! HE YCTAHOBJICHO
3aBMCHMOCTH HM3YYaeMBIX IOKasaTelel OT HeONaronmpusTHOX HacIeACTBEHHOCTH,
pammaus MBC 1 kypenus.

B cayqasx ¢ XUBIT+AT, OTArOMWEHHOH HACIeCTBEHHOCTRIO, YXY IIACTCA ID.
Taxk J3 — Hb (%) u I3 Bp.@. (cex.) y HUX COCTABUIHN COOTBETCTBEHHO 93% u 92 cek.
[To cpaBHEHHMIO C JMHAMH, Y KOTOPBIX 3TOT (aKkTOp OTCYTCTBOBAN JID-Hb-84%, A3
Bp.0.-87 cek. (p<0,05). Hamune IBC y GOnBHBIX € XILIBIT+AID compoBoXkaanoch
CYIIeCTBEHHBIM U JIOCTOBEPHEIM ToBblmenueM Ht (p<0,05%) @I (p<0,01), AD
(p<0,05), 13 Bp.¢. (p<0,001) u I3 (Hb) cocrasuna 90% 1o CPaBHEHUIO C JAHHLIMK
GorpHbix Oe3 MBC.Y KypfllMX I1AlHeHTOB MO CpPaBHEHMH ¢ HEKypSIUNMH
nocroBepro Oputa nossimena BK (p<0,02). YMeHslianach JD Hb (p<0.001) m
yBenuuuBancs noxasarens 3 sp.¢. (p<0,01).

ConocTaBlIeHNe H3YYaeMbIX JaHHBIX B 3aBHCHMOCTH OT YPOBHA apTEPHAIBHOTO
JABJIEHMS TIOKA3a70 OTCYTCTBHE CYUIECTBCHHBIX Da3Nu4uifi B IpyINax BONBHBIX
XLBIT ¢ Hopmotensueii, norpasuusoii A" u "ctporoi” AT VYV GompHBIX C
XUIBIIT+AT o6HapyXeHO yXyALIEHHE TeMOPEOTOTHIECKHX Toxasaresieid B ciydasx,
I'lie BRISBISUTACH AMCLIAPKYIATOPHBIE paccTpoiictBa B MAI, ocofeHHO npy Hanuduu
OKKITIOIWM MM CTeH03a apTepuit. [Ipy Hanuuuy GyHKIMOHATEHOH HENOCTATOYHOCTH
KPOBOTOKa OTMedeHO noseienue Ht (46,4+0,85%, p<0,01). B cnyyasx OKKTHO3UH
wm creno3’a MAID sbisBieHo cyurectenHoe nospinenne AT ( AID-AT -
61,747,3%, (p<0,01), puct.-AT- 93.4+24% (p<0,05%).

[lpy W3y4eHWM B3AUMOCBA3M T[EMODEONIOTMHYECKMX  XApaKTEepHCTHK  H
roxasareneit nunuanoro oomena y mui ¢ X1IBI1 BeiBICHO, YTO NpH HANHIMH Y
GonpHbIX runepaunonporengamuy 11 a Tuma, XapakTepusyolleiics npeoliagaHneM

JIOTHII, umeer MecTo noBbimeHxe AD u cHwkenue JI3 Kak IO CPaBHEHMIO C
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THIIOM THIIEPIUIONPOTEUIEMUH, T.€. ¢ mpeobnananueM JITOHIL. Ipy coueranHom
nopsiennn JIIIHIT w JITIOHIT (munonporempemuss 11 6 tuma) ObHapyKXeHbI
HauboJee 3Ha9MMBble H3MEHEHHUS PEOIOTHYECKHX CBOHCTB KPOBH.

KoppensLyoRHBIA aBald3 [JaHHBIX [OATBEPAMA, YTO COCTAB JHUIUACB H
TIMITONIPOTEUHOB KPOBU ONpeeNeHHbM 00pa3soM MOXET BIHATH Ha PEONOTHYECKUe
cBolicTBa KposH. [loBbllicHHME YPOBHA JUMMUAOB H aTSPOIEHHbIX JHIOLPOTEHHOB
cnocobctByer moshiieHuio  BK, yxyiumeHuoo —IehOpMAalHOHHBIX — CBOHCTSB
sputpountos .Kpome Toro, cumkenue yposHa JHIBIL, a Takxke yrpata ux
KOppelaTHBHRIX cBi3edl ¢ nokasatemsMu D B rpymmax OGompHbix ¢ XILIBIT
YKa3bIBaET Ha ONMPENLICHHOE YYaCTHE JMIHIOB U JTHIONPOTEUHOB CBIBOPOTKY KPOBH
B PEryasSTOPHBIX MEXaHN3Max, BIMSIOIIHX Ha PEONOTHIO KPOBH.

BrifBiIeHHEIE 32KOHOMEPHOCTH HM3MEHEHMH TeMOPEeOTOrHYECKMX MapaMeTpos
[IpY HATHYHH paaa QaKTOpPOB PUCKA WHCYJIBTA, PACIIHPSIOT HAllM NpeCTaBIeHUS O
NATOTeHETUUECKHX MeXaHW3Max, JeKalliX B ocHoe passuTus XIIBIT m gator
OCHOBAaHMA I/ NPOQUNAKTHYECKOTO IPHUMEHEHHd CpeACTB KOpPperHpyroImHx
PEOIIOTHIO KPOBH Y JHI{ Haubosee IpeAPACHOIOKEHHBIX K HHCYIBTY.

P E FE N ENNNNENNGS
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RHEOLOGY OF PARTICLE FILLED POLYMERS: THEORY AND
COMPARISON WITH EXPERIMENT

A. 1 Isayev
Institute of Polymer Engineering
The University of Akron
Akron, OH 44325-0301, U.S.A.
E-mail: aisayev(@uakron.edu

Generally, four main approaches have been proposed in literature to describe the
theological behavior of polymer-filler mixtures with particles having low aspect ratios.
The first approach, phenomenological in nature, expresses rheological behavior of the
mixture using the concept of the yield surface below which the mixture acts as a solid and
above which as a viscous or viscoelastic fluid. The limit between these two regions of
behavior is generally given in terms of a Von Mises criterion. The second approach, more
recent, is based on irreversible thermodynamics and continjium mechanics leading to a
closed set of equations intended to describe rheological behavior. In this case, a network
theory is utilized dealing with a representation of the phenomena occurring on a
microscopic scale to explain the macroscopic stress response to a rate of deformation.
The third approach is based on the thermodynamics of quasi-linear irreversible
phenomena in which the yield stress appears without introducing a specific yield
criterion. Here, it is assumed that the mean stress tensor is a sum of a mean stress, due to
matrix flow around flocs of particles and a mean stress in the flocs, due to particle-
particle interactions. The particle mode is considered to be elastic and ruptures above a
critical elastic energy stored in the flocs. The fourth approach considers that particle-
filled polymers form two independent networks. The matrix network is due to the
segments of polymer chains between particles. The second network is due to the polymer
chains strongly adsorbed on the particle surfaces. The probabilities of creation and loss of
both networks during flow are governed by an earlier developed constitutive equation for
a polymer network. In the present paper, these existing approaches will be reviewed and a
theological model will be proposed based on a double network created by the entangled
polymer matrix and the adsorbed polymer. The presence of such an adsorbed network is
evident in our microscopic observation of highly interactive filler-matrix mixtures which
would indicate that the polymer in such systems is present in three different forms: (i)
moving freely as a coil; (ii) adsorbed to one particle thus forming a brush; (iii) adsorbed
on two separate particles creating a bridge. Behavior of both networks during flow is
described by a Giesekus viscoelastic constitutive equation. The production of entropy
during flow of the mixture is linked to the structure of the mixture self-consistent with the
thermodynamics of chemical interactions and fluid mechanics. The transient start-up
shear stresses at various shear rates and the shear stress relaxation after cessation of flow
and the storage and loss moduli at different amplitudes and frequencies are obtained on
nanocomposites of polystyrene filled with fumed silica nanoparticles. The experimental
data are compared with the numerical results of the present theory. In addition, the theory
is applied to the classical steady-state data obtained by Vinogradov et al.(1972) for
polyisobutylenes filled with carbon black particles.
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Cxema TeveHMsA NONMMEPOB B (POPMYIOILNX KaHaAnNax
VsaHos A.B.
000 “@upma “Ionnagp”, Mockea, nponasoacTeo PTU

B palore Ha KAGLUHPHOM W IIENCBOM  BHCKOSHMETPAX HCCICOBAIMCh  PEOJOTHHECKHC
XapaKTEPHCTHRH KAYYYKOB, DESHHOBRIX CMeCeH H ILIACTMACC NPH CICAVIOMAX COYCTAHHAX (PAKTOPOB
BO3ACHCTBRA; Temmeparypa 368-508° K, aanienue 0,5 - 6,5 MITa, HHTEHCHBHOCTD V/ITPa3BYKOBRIX KOXEHaHM
NOPIIHA BUCKO3IHMETPA 1,6- 7,2 Br/cm? npw vacrote RoneGanmii 22 k1.

MoMep, IRCTPYAMPYEMBIH H3 BHCKO3AMETPA MMEET 6 OCHOBHRIX HETKO pasjMYHMBIX 30H
nedopMHEpoBaHUA.

B epxmedi nmoamopmmHeso¥ 30He I momMMeEp MAaKCHMATBHO  CKaT.
Hopmamsroe HaUp/DKEHHE, JCHCTBYIOMEE Ha MATCPHAN ITOH J0HBI BHI3LIBACT
MpH  JBIKEHMH NOIMMEpA BOOTb  peE3epByapa  OPHMEHTALHIO M
PEOAMHAMAYECKYIO ACCTPYKIHIO NMOTHMEPA HA KOHTAKTHOH HOBEPXHOCTH C
pexpsyapoM H B CogX, OMMIKHX K Heilt, macTymaromeff B Mecrax
JIOKATEHOTO MOABICHHA MAKCHMATLHOTO 3HAYCHHA KOMILICKCHOTO (hakropa
onpeaeasemoro no gopmyne W =7 v-1, /d} - T w sexymero x paspusy
MAKCHMAIBHO OPHCHTHPOBAHHLIC CaoR JkCrpyAara. Jimr CK3II W=275
Tla/cK.

3083 2 - MHOTOCHOHHBIN 3aXONHBIA KOHYC, UEHTPAIBHBLL YIOJI KOTOPOTO
3aBHCHT OT TCOMETPHH PE3CPBYapa H KAMWLMAP3 BHCKO3HMETPa, (axropos
BO3ICHCTBAA B MOJICKY.IAPHBIX XAPAKTCPACTHK MOJHMEPA. 3aXOAHbIE KOHYC-
MECTO 3APONICHMA MHOTOCHOKHOCTH NOTOKA OPHEETAMH M AECTPYKIMH
TIOTEMEPR €I0 CII0EB,

Havano AeopMUpOBaHMA TOPHIOHTAIBHBIX NOANOPOTHEBRIX  CIOCB
TIOMHMMEPA H MEPEX0A HX B IPAHMIEI 3aXOXHOTO KOHYCA OCYINECTBIACTCS MO
MEPE OMYCKAHHA MOPHEA M B 3aBHCHMOCTH OT YKA3AHHKIX BBIOC YCIOBHM,
TIPH 3TOM TONIVHHA YMEHBIIASTCA OT OCH K CTCHKS XAMLLIPA. 3aXOUNBLH
KOHYC OrpaHH4eH COOKY H CHM3Y NPHCTCHHO-NPHIOHHOHX 30HON 3, momiMep
KOTOPBI#H H3-32 PA3NOKCHI ACHCTBYIONMX CHI HA KOHHHCCKOH NOBEPXHOCTH
10K 30HBI H MAJBIX CKOPOCTEH NPHCTCHHBIX CI0EB NOCTYIIACT MATBIMH
KOIMYECTBAMH B (POPMHUPYIOIIHHACA KAIUUIAPHEI NOTOK, B PE3YABTATE HET0
TOJIMMCP ITOH 30HKI 3BAKYHPYETCS H3 PE3CpPPYapa HOCICIHMM, & TaK KAK H B
KAIAUIAPE, TA¢ NOTHMED 3TOR J0HAL

HAXCIMTCA B NPHCTEHHBIX CIOMX, ABHXYIIMXCA C MANOH CKOPOCTBIO, TO CTENEHb OPHEHTAUMHE ¥ 3THX I0CB
HEBEMHKAZ ¥ TNOCTHAKkToproe padOyxauue OHH HMEWT Maioe. Jedopmuposamme nomamepa 3 30HBI,
BLISHIBAOMIES PATOKCHHE CHN HA KOHHYECKOH NOBEPXHOCTH, CIMMAET BHYTPCHHHC CIOH, YBEIHMMBAS B HHX
OEPBYI0 PasHOCTh HOPMANBHEIX HANDOKCHME, B PE3yThTaTe HEro NOTMMED BHYTPEHHHX C/IOCB NpeTepreBaeT
JAONOHATETLHYI0 CPHEHTANMIO (BHITSUKKY) H ASCTPYKUIEO,

4 30HA - BXOA B KAMWLIAP- OXBATSIBAET HAYANO KANHULAPA BEPUIHHLI 32X0JHOTO KOHYC2 H HPHCTEHHO-
npHAOHHOR o0macTH. MMeRHO 3mech GOPMHEDYETCH KAMWLAPHBHT NOTOK M3 JMAMMHADHEIX CTpyH 2 B 3 30H.
GOpMEPOBAKEE CONMPOBOXKAACTCA OPHCHTAIMEH, ACCTPVKIMCH NOMMMCPA, NYJIbCANMEH H CPRIBOM CIOCB
(MOCHC/IAAS HACTYNACT H3-33 HEPABHOMEPHOCTH BA3KOCTH NO LEPAMETPY CHOA H KAK CICICTBHE NOABICHHE
TPAUHCHTA CKOpOCTER B caoc). Ilps magoxenmd Y3K OpHEHTRIMS ¥ eCTPYKUEA NOIMMEpa ITOH 30HAE!
VCHUTHBAETCA, YTO MPHBOIHT K rpyGoMy PPAKIEOHHPOBAHHIO MOMEMEDPa MPHCTEHHEIX CTioes Nipu 0.2 < A < 1.4,
me A=1-P.d}/l, D, T

3aech: 1 - HHTCHCHBHOCTD Y/IbTPA3BYKa
P - I3BNERHE Ha IOAMEP B pesepByape
d, u I, - tmamerp u AnERa kamuTpa

D, - maaverp pesepsyapa

T - TeMnepaTypa noamMepa
3oHa 5 — NOTMMED B KAUMLMIPE, XAPARTEPHIYSICH YMEHBIICHHEM CABHIOBRIX HANPMKEHMH, JOTIOTHUTCTBHOK
JeCTPYRUMEH BAYTPEHRMAX CIOCE KANALIMPHONO NOTOKA, MPHHHHOMN KOTOPOH ABIICTCE HESMHEHHOS YCKOPSHHE
TCHCHRSA B SCCTPYKTHPOBABINMX CI0AX WIH CIOAX ¢ MATEPHANAMH MANOBA3KHMHE, OPHYCM YBEIMHCHEC CTENCHH
JECTPYKIHH PACTeT ¢ pocrom otuomerms [/, /d : . OPH ITOM TOMMKHA CTOCB YMCHBIIAETCA, & 370 BMECTC ¢

OpHCHTALHEE MAKPOMOJICKYR YBCIIHYHBACT JAMHHAPHOCTh DOTOKOB, YIC BMECTE C POCTOM JHCCHDNATHBHOIO
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pasorpeBa MpA MOBLIUECHWH HATPY30K BEAET K AHOMAMHHM BA3KOCTH, T.€. K HAPYINCHMIO MPOQHId CKOPOCTCH
CIBHTA N0 CCYCHHIO NHOTOKA.

ABOMA/HA BA3IKOCTH, DPAa3BEBIIAACA B DPHCTCHHBIX CIOAX, ABIAETCA NPHYBHOH HAPYIICHHA
MOBCPXHOCTH JKCTPYJATA (HEYCTOHYMBOC TEHCHHME), CPhBA CTPYH M MpPOOKOBOrO TeUYCHHA. MexaHH3M 3THX
SBACHME 3aKIH0YAaCTCA B PE3KOM BOIPDACTAHHM  BEICOKOYIACTHYECKOR aedOpMalE 107 JICHCTBHEM
YBETAUMBIICHCA CKODOCTH H RANDHKCHHA CABHTA B NPHCTCHHBIX CROSX, [AC 3HAYEHWE 7 0 MAKCHMAILHO
H3MCHACTCS B 33BHCHAMOCTH OT aHOMANEM R3KOCTH, HANDAKCHHA CABMIa M JUIMHMKI OCTABHIErocA IYTH 10
BRIX0Ja.

TTpu onpeaeICHABIX 3JHAYCHEAX CKOPOCTH TCUCHHA H BRICOKOITACTHYECKOH JedopMamiy B HAPYXHOM B
TIPRCTCHHOM CJIOAX HACTYNACT OTPHIB HAPYXHOTO C1Of B BHJC KOo1bna, Ha BRIXOAC H3 Kanuampa 310 KOMbHO
HAPYAHOIO COS, PENAKCHPYA, NOBOPAYHBACTCA B BCPTHKAILHOH IUIOCKOCTH, B PE3yiIsTare dero obpasyercs
HCKKCHHE B BopMe “€104RA™ B JPYTHE HAPYMICHHA MOBEPXHOCTH IRCTPYAATA.

YBeIHMUCHAC [(@BJICHHA YBEIMHMHBAET CKOPOCTh CHBHIA, TPH 3TOM POCT HOPMANBHBIX HATIPAKCHHH
OOTOHfET POCT KACATENBHEIX HANPAKCHHWH, 9YTO TOPMO3MT ABHKCHHE HADYXKHOFO CiI0f — BCICACTBHE
YBETHYCHHOMH CHIIBI TPCHHA. PacCToARHE MOKIY KONBIAMHE- IpeGHAME GyaeT YBeIMUMBATECH, TAKKC KAK H CaAMH
pPa3sMeEpH 3THX KOJCH JT0 MPOHCXOZMT B CHIY TOTO, YTO GONbIIME CKOPOCTH COOTBCICIBYKT OTCEKAHMIO
Gonsmmx BpeMeH penakcaruy. B npeaene, ¢ yBEIHUYCHHEM JAB/ICHHA HIH CKOPOCTH CABHIA, KOTZA HANPMKCHNAE
caBHra Ty, 2-10° , B NPHCTEHHWX CIOSX NPOHCXOTWT CPHIB CTPYM, NP KOTODOM SKCTPYABT Teder

OTHOCHTE/ILHO HAPYAKHOIO C/IOH, 4 HE CTCHOK KAIMIUIAPA, T.€. TIPOXO/IHOC CCHCHHE KAIIIIAPA YMEHBIIACTCA.

VBCTHYCHHBIE CKOPOCTH CHBHIA TPMJAIOT TCUCHHIO NPOOKOBBIE XapakTep C Pe3K0 BO3POCIUHME
pacxonamu. IIpoOroBoe TeyeHHe MOKET ORITh PEAHIOBAHHLIM M 6¢3 CphIBA CTPYH 33 CHET CKOJWKCHHA B
HapyXKHOM CJIOE TIOIHMEPA C MAI0H BA3KOCTBIO, YTO HAGIOAACTCA MPH BBEACHHE B HADYKHBIE CITOH MATOBA3KHX
KOMIIOHEHTOB.

TIpofkoBoe TeHEeHME HMEET MECTO H NPH CICPKHEBOM JABHKCHH NOJKMMEPa  C  BRICOKHMH
HATIPIKEHHAME CABHTa ( ¢ MANOH PasHHICH HAPDOKCHAR 110 PATHYCy B NOANCPOIHEBOH 30Ke 1).

B EkavecTBE MajOBAZKOIO MaTEPHANA MOKCT BHICTYHaTh AECTPYKTHPOBABIIMA mHONHMED, HOO
HH3KOMONCKYIMpHas (paKums HOMHAMCOCPCHOTO NONMMEpPa HIM CMECH monmmepoB. [Ipr “mpobrosom™
TCYCHAA TOHKA IVICHKA H3 MANIOBS3KOTO MATCPHATA HA NOBEPXHOCTH IKCTPYAATa HOABIACTCE HA BXOJC B
KaMALIAP HAH B HEM , T.€. MECTO ¢¢ 33POKICHAA — 3aXONHBIM KOHYC Hepei KamWumpoM (4 30Ha), Iie mpu
KpHTHUCCKOM Hampmkerww 1g 7, = 5,2~ 5,3 nporcxommr secrpyxums C-C caseii ocHoBHOM neme nantose

HATPYKEHHOTO CIIOH.
30Ha 6 — NMONHEMEp, BHIXOAMIHN M3 KAUHINAP2, XapakTepH3ycTICcs pa3byxaHmeMm 3KCTpyJaTa 3a cyer
DC30PHCHTANHK OPHEHTHPOBAHHBIX B PE3YIBTATE TCHCHHA MAKPOMOACKYJ, @ TAK KaK Hanboec OPHEHTHPOBAHA
HEHTPATBHAA CTPYd (HO €I He AECTPYKTHDOBAHA) TO OCHOBHAA A0 PasGyxaHHs NPAXOAHICA Ha mee. Ho
pasbyxaHne SKCTPYAATOB 34 CUET AC3OPHEHTALTHA CPEAHEX CIOCB HE ABJACTCA CHAMHCTBEHHBIM MECXAHHIMOM,T.K,
IKCRCPUMEHTANBHO B paBoTe MOKA3AHO , ¥TO MPH PaCHOIOKEHHH B CPSAHAX H UEHTPATBHBIX CHOAX IKCIPyAara
MATEPHAIA C MEHBINCH BAIKOCTHIO IPOMUCXOIMT HATEKaHue B ODONOMKY M3 BHEHHCIO Clog ¢ Gombmek
BAIKOCTHIO,
ORHOBPCMEHHO HA BRIXOJC H3 KAIMLISPA MPOHCXOJAT PENAKCAUHA OCTABHICIOCA HANPSOKEHWA CABHIA, 3 T.K.
Hau0O/IBIIGE €0 3HAYCHHE B HOBEPXHOCTHOM CJI0¢ , TO PENAKCAIHA €r0 BRIBIBACT DA3phiB H TMOBOPOT
NOBEPXHOCTHOIO €104 (PENAKCAIMA PACTAAYTOM IUVICHKH), YTO BBIDAKACTCA B HANDPAB/ICHMH HCKOKCHHI
TIOBEPXHOCTH SKCIPYAATa B CTOPOHY XBHKCHHA, HEMY CIOCOOCTBYET paiOyxanue CPEIRHX CIOCB.

Hapyimenme nOBEPXHOCTH KCTPYNATA MOKET IPOHCXOXHTE 33 CHET HEPABHEIX CKOPOCTCH HA BRIXOAS
IKCTPYIATA C PAIHOH BAKOCTHIO, XOTA [0 Hauana “mpoOXOBOI0” TEUCHHA HAPYKHAA TICHKA B KAILULIADS
O/MHAKOBA 10 BCEMY ICPHMETPY B HNOBEPXHOCTH.

Ilpr ompedeNeHHBIX 3HAYCHMAX pPA3MEPOB KamMwapa M (aKTopOB BO3ACHCTBHA  BO3MOJMKHO

3AKPYMMBAHHE OJKCTPYJATA BCIGACTBHC DEIAKCAIMH  XKACATCIbHBIX  HANPOKCHHMH  JCHCTBYIONEX B
TOPH30HTAMbHOM IUIOCKOCTH.
Ha noixmepe 0xH0poxEOM (C MOl IOHIMCTICPCHOCTHIO) “HEYCTOHMABOEC™ TCUEHHE BOZHHMRAET KAK PE3y.abTar
JACCTPYKIMH CPCOHMX CI0CB, UT0 A3CT BOIMOXHOCTS NOCTOMHON PENIAKCAIME CTPYH, IPH 3TOM BHYTPEHHHC CIIOH
PEIARCHPYIOT C pa3fyXaHHEM CJI0EB, Hapy)RHHIC CJIOHM, PEIAKCHPY# NOX ACHCTBMEM HAN[YDKCHHA CABHTA y
CTCHKH BAIBOPAMMBAIOT ACCTPYKTHPOBABINHH CNOH HAPYXy, YTO H NPHBOIMT K HAPYIICHMIO IOBEPXHOCTH
IKCTPYIaTa.

VBEIMYCHHE UIHHBI KAUUIAPA H CHYDKCHHC JABICHHA CHOCOOCTBYET YMCHBIICHHMIO KOHEHYHRIX
IHAYCHMH HANPDKCHKH CIBHTA, UTO YCTPAHACT 3OPEKTH HEYCTORTHBOIO TCHCHAS.

CoraacHo mpeanaraemoli cxeme BaHsHKe Y3K Ha yBCIHMCHHE PacxOROB IKRCTPYJATOB, CBA3aHO C
JIONOMHATELHOH OPHCHTALHECH H JCCTPYRUMEN NoJ ACHCTBHEM JRHAMHYCCKHX HOPMATBHBIX HATIDSOKCHMH (OT
BRICOKOYACTOTHOTO CABHIa) HOABICHHE KOTOPHIX 10 BPSMECHH COTIOCTABMMO C MATTEIMH BPEMEHAMHE PCIIAKCALMH.
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PEOJIOTMYECKHE CBOVICTBA MYUHBIX KOHIUTEPCKHX
W3 JEJHI

Weannnkosa EU., Knnuuna T.C., Asannuxosa T.B.
Mockosckuit I'ocynapcTBeHHBIH Y HUBEPCHTET CEPBHCA

B pa3noo6pa3HoM acCOpPTHMEHTE KOHAMTEPCKHX H3IENHH 3Ha4UTe/bHOE Me-
CTO 3aHAMAIOT MYHHBIE KOHIHTEPCKHE H3NENus. My4HbIC KOHINTEPCKUE H3NENHA,
Gmaronaps BbICOKOMY COMEP)KAHHIO YII€BOJOB, XKHPOB H GeNKOB ABISIIOTCA BBICO-
KOKANOPUHUHEIMH, XOPOLIO YCBOSEMBIMH NPOYKTaMH, o0najalouMH [TPHUATHEIM
BKYCOM M TIpHBJIeKaTe bHBIM BHELIHUM BHIOM.

OCHOBHBIM CHIPbEM TS IPOK3BOJCTBA MYYHBIX KOHAUTCPCKHX H3NENHH AB-
NSeTcs MyKa, caxap, XHpbl, MOJIOKO H SHUENpPORYKTHl [lnTaTenpHas NeHHOCTS Xa-
DAKTepH3yeTCs JHEPreTHYECKHUMH IOCTORHCTBAME MPOIYKTA NIUTAHHS, T.e. SHepro-
CHOCOGHOCTRIO MMM, GHONOTHUECKOil LEHHOCTHiO. BhIcOKHE mMOTpebuTeNbCKHe
CBOWCTBA B NEpPBYIO Odepenpb MpENONpPENe/SIOTCS BEICOKOKAECTBEHHBIM CBIPEEM.
OT ee KayecTBa 3aBUCHT KayecTBO BhiTyckaeMod mpomykuuu. HccienoBarne pec-
MIOTHYECKHX CBOMCTE NPHTOTOBIEGHHOTO TECTA [03BOJAET CAETIATh BBIBOARI O Kave-
CTBE BBIIlyCKaeMOH NPORYKLHH.

Hamu 65110 MpoBeAeHb! HCCNeI0BaHHsA NIIEHHYHOIo TECTA C LEMbIO ero Xa-
PaKTePHCTHKH TIO TIOKA3aTeNI0 PEOTOTHYECKUX CBOACTB. Hlccneoranns MpoBoAKIK
Ha PeortecTe-2 npH TeMIieparype 20° u 32°C. IMonydeHHsle JaHHBIE XapaKTepU3yeT
TeyeHHe TecTa, KaK APKO BBIPAKEHHYIO aHOMANHIO: BA3KOCTD /1aeT C YBENHYCHHEM
ckopocTH JedopMHapoBanus. [[ueHuHOE TECTO 10 BUAY noay4yeHHo# KpHBOH BA3-
KOCTH MOXHO OTHECTH K THITHYHBIM TICEBAO - IUIACTHYECKUM TenaM. C yMEHBLICHH-
eM BSI3KOCTH BO3PacTaeT CKOpoCTh JehopMUPOBAHHS MIUEHWIHOrO TECTa, T.€. aHo-
MATHIO BS3KOCTH MOXHO CBA3aTh ¢ YCYTyOIIOIMMCSA [IPH TEYEHHH Pa3pylIEHHCM
CTpYKTYph! TecTa, KOHKpETHBIA BUA 3TOTO paspyuleHus OyneT 3aBuceTh OT NpHpO-
7Bl ~ B3aHMONEHCTBHS B CHCTeME M CBS3aH, KaK C PaclajloM KOarymsaUMOHHBIX
CTPYXTYp, 0OpasOBaHHEIX B3aUMOJEHCTBHEM "TBEpOBIX YaCTHI (HEPaCTBOPHMBIX
KOMIIOHEHTOB MYKH, 3epeH Kpaxmala) Yepe3 TOHHaHIIKe MpOCHOfKH AMCTIePCHOH
CpejEl, TAK M paspylIeHUeM HaIMOJIeKyJIAPHbIX 06pasosanuit BENKOBBIX CTPYKTYP.

WccegopaHue BA3KO — YIPYTUX CBOHCTB MILEHHYHOIO TECTA MO3BOJMI Npo-
CAEAUTH 32 U3MEHEeHHeM BI3KO ~ YIPYTHX CBOHCTB M M3y4YHTH METOJOM aMIIUTYX-
HBIX TapMOHHYECKUX KONeOaHH H3MEHEHHe STHX CBOACTB B TECTE N0 BPEMEHH. Ve-
TAHOBJIEHO, YTO B TeCTe IPOMCXOJAT CYNIECTBEHHbIC CTPYKTYPHBIE H3MEHEHHH,
TPUBOASAILME K PE3KOMY BO3PACTAHHIO YNPYTOCTH CHUCTEMB, Habmogaercsa U3MeHe-
HUE MOJYTs YIIPYTOCTH ¥ TAHT€HCA yIiia MeXaHHIECKUX [TOTePk.

B npouecce uccnenoBanuil MONYYEHO Ka4eCTBEHHOE COMOCTaBICHHE H3Me-
HEHUs CH/BI BHEUIHEro TPEHHMs ITLIEHUYHOro TECT2 BO BPEMEHH C €rO PeosiorHie-
cKkuMH cBoitcTeamu. [TOKaszaHO, 4TO MajJeHHe AAre3HOHHOH COCTABASIOWIEHR CUIBI
BHEILHEr0 TPSHHS BO BPEMEHH MOXHO OOBACHHTE HCXOIS H3 MPEACTAB/ICHUH O Ha-
KOMIEHHH YIIPYTO#t SHEPTUH TeCTa.
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BiaXHOCTE TecTa OKa3blBaeT CyLIeCTBEHHOE BIMSHHE Ha BIaXHOCTh H3[e-
nMi, BeIX0OH Xyeba H CTPYKTYpHO — MexaHHYeckde cBoiicTBa Tecta. Kak mpasmio,
TECTO FOTOBAT C NpeJesbHOH BIAKHOCTBID, YTO 00ecneYnBacT CTaHAAPTHYIO BlaX-
HoCTh xseba, Ecin BrakHOCTh xneba MeHbIle HOPMbI, CHHXAEETCA BBIXOJ Xeba,
yBeJM4IMBaeTCs pacXox MykH. Temmepartypa nonydabpukatoB koneGnercs B npege-
nax 26 no 35°C. Ipu cHIXEHHH TeMIlepaTyphl noiy¢abpBKaToB 3aMenseTcs npo-
HECC CIIMPTOBOTO ¥ MOJIOYHOKUCIIOFO OpOXKEHH s, TOHHKAETCA aKTUBHOCTD depmeH-
TOB, 3aMel/IAeTcs kak oOpa3oBaHHe, TaK M THIPOIH3 KielikoBHHbL. Heob6xoaumyio
TeMIIEpaTypy M BIAXHOCTB TECTa MOJy4aloT, o0ecrednBas HyXHOE KONHYECTBO U
TeMIepaTypy BOAbI, B3ATOH Ha 3aMecC TecTa
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CTPYKTYPHBIE H PEOJIOTUYECKHE CBOMCTBA
BEJIKOBBIX MOJIEKY I, UX 9KOJI0T'O - TIPOOUJAKTHYECKAS
BE3OIIACHOCTH

Heannukosa T.B., Kopo6ax B.A.
Mockosckuii FocynapcTBeHHbli Y HHBEPCUHTET CepBHCA

CHabxeHue opraHu3Ma 4HeNloBeka HEoOXOAMMBIM KOMHYeCTBOM aMHHOKHC-
10T — ocHoBHas ¢yHKUuA 6eixa B nuTaHuK. [ToBCIOy, e MBI BCTPE4aeM XKH3Hb,
MBI HaXOJUM, YTO OHA CBA3aHA C KaKHM - JHOO GENKOBBIM TEJOM, U IZe M BCTpe-
qaeM GeNKOBOE Telo, KOTOpoe He HaXOAUTCA B TMPOUECCe PAsNOKEHHs, Mbl 6e3 Hc-
KIIOYeHHA BCTpedaeM U saiieHus skusHU. HauBonee xapakTepHOil 0coBeHHOCTBIO
3JIEMEHTapHOI0 COCTaBa OeNKOB SABNSETCA HANHYHE NOBONBHO MOCTOSHHON I0NH
a30Ta. B 60BHIMHCTBE CiTydaes ero comepxanie HaXOOUTCA B npefeniax 15-18% ot
CYXOro Beca.

Bricoxuit MONEKyApHEIH BeC ~ OCCOEHHOCTh BEChbMa BaXHAA U XapaKkTep-
Has, TIOTOMY YTO XapaKTepH3yeT MX PECNOTHUECKHe CBOHCTBa. XapakTepHoil oco-
BeHHOCTBIO DENKOB ABNAETCA CHOCOGHOCTB K CYLIECTBEHHBIM U3MEHEHHSM (QH3HKO-
XUMHYECKHX ¥ OUOJOrHUecKuX CBOUCTB 683 OAHOBPEMEHHOTO H3MEHEHHA COCTaBa U
paciuernieHys NeNTHAHBIX CBA3eH B MoneKyile. B mpoliecce NIPHIOTOBIEHUS U KU~
HapHo# 06paboTku numm GenKH MOryT NpeTepiieBaTh pasHOOOpa3Hble peBpalle-
Hus. OHH CBS3BIBAIOT BOAY, T.€. NMPOABJIAIOT FMAPOQHNBHBIE CBOMCTRa. IIpu 3TOM
OHHM HabyXaloT, yBeJM4HBaeTCA UX Macca H 00beM, a H3IMEHEeHHe IPUBOJNT K U3Me-
HEHHIO PeOJIOTHYECKHX CBOMCTB, K YIYYIICHHIO WIH YXYIIIEHHIO CBOMCTB ITHIIEBO-
ro npoxyxta. Habyxanue Genxa compoBOxIaeTcs €ro YacTHYHEIM PAaCTBOPEHHEM.
I'uapoduIbHOCTS OTHENBHBIX HEIKOB 3aBUCHT OT HX CTpoeHus. YIMerominecs B mx
COCTaBe M DacroNOMEHHBIE HAa NOBEPXHOCTH Oenxopoft MakpOMONEKYEl HIpO-
unsaste ~-CO-NH- (nentuaHas cBs3b), amunorpyninsl —NH;- , kapOGokcuipusie —
COOH rpynus! NpHTATHEAIOT K cebe MOJIEKY bl BOABI, CTPOrC OPHEHTHPYIOT HX Ha
TIOBEPXHOCTH MojeKynsl. Oxpyxarolue GenkoBele MoOynel THAPATHAS (BOOHAH)
000JI0YKa NPeNATCTBYET arperalliy, & CeJ0BATeNBHO, CTI0COBCTBYET YCTOHYHBOCTH
pacTBopa 6enka ¥ NMPENITCTBYET €10 OCAKISHUIO.

oH OH
H;N"-(CH,), COOH ¢ N'H;-(CH,)q-(CHy)n —CO}({); © H,N"-(CHy), COO
H

pH=1,0 H303NIEKTpHYecKas To4ka pH=7,0 pH=11,0

B uzosnextpuueckol Touke Genku ofnagalor HanMeHblUeH CHOCCGHOCTSHIO
CBSA3bIBATE BOJY, IPOUCXOANT PaspyllIeHHe [MAPATHON 060NOYKH BOKPYT BeNKOBBIX
MOMIeKyJI, TI03TOMY OHH COeJUHSIOTCHA, 00pa3ys KpynHbie arperathl. [Ipu M3MeHe-
uuu pH cpens! Monekyna Gesika CTAHOBATCS 3apsKEHHOR W €ro CHAPaLHOHHAs CTIo-
cobHOCTs MeHdeTca. [Ipu orpaHHueHHOM HabyXaHHH KOHIEHTPHPOBAHHBIE GEnKo-
Bbi€ pPacTBOPbI 0OPa3ylOT CIOXHBIE CHCTeMBL. VX 3KONOro — npodHiIa-KTHUYECKas
Ge3onacHOCTs 0c060 BIKSET Ha KAa4eCTBO MHUIIEBOH [POAYKLHH, CO3NAOTCA YCio-
BHSA.
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I'nppodunbhble cBOHCTBa 6enkoB, T.e. HX CrOcOGHOCTE 06pPa3oBLIBATH
CTYIHH, CTa0HIM3HPOBATh CYCHEH3HH, 3MY/IBCHH H IIEHBI UMEIOT GONBIIOE 3Haye-
HHE B MUILEBOH MPOMBILIUICHHOCTH. PaznuyHas ruapoduAbHOCTD KIeHKOBHHHBIX
GenkoB — OJMH U3 NPH3HAKOB, XaPAaKTEPHU3YIOIMX Ka4eCTBO 3epHa H NOTy4aeMoil 13
Hee MyKH. T'uapo¢uibHOCT: GeNkoB 3epHAa M MYKH HIpaioT GONBLIYIO pOib MpH
XpaHeHHH W mepepaboTke 3epHa, B xneboneuenun. Tecto, KOTOpoe MOMyyalOT B
x/1e60NeKapHOM ITPOA3BOACTBE, NPH M3TOTOBIEHHH MYYHBIX KOHIHTEPCKHX H3fle-
JIA#, npeacTasiseT cobol Habyxuwuit B Boze Gerok, KOHUEHTPHPOBaHHBIH CTY/IEHb,
cogepxaillnit 3epHa kpaxmana. Ilpu nenarypauny Genka IPOMCXOZUT H3MEHEHHE
(u3eCKUX CBOMCTB, CHIXAETCs PACTBOPHMOCTE, CIIOCOGHOCTD K THAPATALMH, Te-
psieTcs ero GHONOTHYECKas aKTHBHOCTB, B TO Xe BPEMS YBEIHUHBAETCS AKTHBHOCTD
HEKOTOPBIX XUMHYECKHX TPy, obneryaercs Bo3elicTBre Ha GeNKH NMPOTEONHTH-
4eCKHX (epMEHTOB, a CIIeIOBATENHHO, OHH JIErYe THAPOIU3YIoTCs. CTeneHb TEmno-
BOJi IEHATYPALMH 3aBHCHT OT TEMIIEPATYpHl, IPOAOKHTENBHOCTH HAIpeBa, BIAX-
HOCTH H PEOJOTHYECKHX CBOMCTB.
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PeoJioris BOAHBIX CyCNICH3HH Ha OCHOBE yrii€pojaa ¢ MO3aH4HOH
NOBEPXHOCTHI0 JACTHL

Wxuk AL, ITerpoBa MK., Abpocerkosa B.®., Ypren H.b.

HHCTHTYT QU3HUECKON XHMBH Poccuiickoit akaieMuH HayK
117915, Mocksa, JIeHUHCKHH TPOCTL., 31

[IpoBe el SKCIIEPHMEHTaNbHbIE H TEOPETHIECKUE HCCICN0BARHA NPOLECCOB
CTpyKTYpOOOPasoBaHHus B BBICOKOAMCNEPCHBIX CHCTEMAX Ha peanbHoH BOAOYTONb-
Hoil CyCTIEH3HH U Ha €€ MOJENLHOH CHCTEME , COCTOSALIEH U3 CUEHAIbHO M3TOTOB-
JEHHOrO TEXHH4ECKOTrO yIilepoia ¢ H3BECTHOH CTEMEHBI0 OKUCIEHHOCTH TREpAOH
ha3e1(20%), MOZeTMPYHOLIEH MO3AHHHYIO (110pO6HO-THOPHIBHYIO } IPHPOAY
TIOBEPXHOCTH 4acTHI. B paboTe TAKKe HCNONB3YeTCH NPUHIMIAATEHO HOBAsA MOJICTb
yCTORYUBOH BBICOKOKOHLICHTPHPOBAHHO# BOJIOYTOIBHOH CYCIICH3NH COCTOSILIEH U3
BBICOKOMCIIEPCHOM MATPHLIB! M BBEICHHOH B Hee rpyboaucnepcHol Gpakiuy.

[locTpoeHa TeOpHs , TO3BOJIAIONIAS OTIPELENHTE BASKOCTR KOHIIEHTPUPOBaHHOH
OUINCIIEPCHON CUCTEMEI CO CTpyKTypooOpazyrolei BBICOKOAHUCHEPCHOH (hpakuued,
Vi BUJ] 3aBMCHMOCTH BA3KOCTH OT TPaHyJIOMETPUYECKOro COCTasa. Onpezened BA
3aBHCHMOCTH 3 ()eKTHBHOM BA3KOCTH CYCTICH3NH C 06061IeRHOH HHXOTOHOBCKOH
(cTenenHoit) cpesiof 0T 06BEMHOTO COASPRKANUS HACTHH ¢. TToxasaHo, 4TO BA3KOCTh
CYCTICH3MH TIPOTIOPIMOHALHA BASKOCTH CPe/IBl (T.e. OHH XapaKTepU3YIOTCA
OJIHHAKOBOH 3aBHCHMOCTBLIO OT CKOPOCTH cnpura). Ha TpexmepHoii peteTke
HeGOTBILOTO pa3Mepa H3ydeH IpoLece 00pa3oBatus OeCKOHEYHOTO KIacTepa U
TIONY4eHb! yCIOBHSA €0 BOSHUKHOBEHAA TIPH Pa3iuiHbIX KOHIIEHTpALKIX H Jone
NAOHUTA3ALMN TIOBEPXHOCTH, 9TO TIO3BOIHIC A3YHHT MEXaHu3M arperalyu B
BBHICOKOKOH UEHTPHPORAHHEIX CycTeH3usX. [10Ka3aHo, 4To MOLebHA cucTema Ha
TeXHUYECKOM YITIEpO€e U PealbHas BOIOYToJibHas CyCTICH3NA BEAYT ceds Kax
CTENEHHEBIE KUAKOCTH.

JList TMOGHIN3ALAHN TOBEPXHOCTH TBEPABIX (ba3 ¥ peryIupoBaHis IpoUeccamMu
CTPYKTYpoOOPas0OBaHUS B BOIO-YTISPORHBIX CYCTICH3HAX B paboTe HCMOMLE30BAHO
HoBoe 3P PEKTIBHOE, HAMH CHHTE3UPOBAHHOEL, [HOBEPXHOCTHO-AKTUBHOE BEILECCTBO
AHHOHHOTO THIIA Ha OCHOBE HETHIPUPOBAHHBIX KH/KUX MPOIYKTOB (THPONM3A
yriesoaopeioB. OTMEUeHO SHATUTETBHOE TIOHMWKEHUE IIpeaenbROro HANPIKEHNS
C/IBHrA BOLO-YIIEPOIHbIX CyCHIeH3Hi ¢ HOBOH 706aBKOM, BMeCTe ¢ TeM ux bonee

BHICOKAs YCTOMUYHBOCTB BO BPEMEHH N0 CPRBREHHIO ¢ WIMPOKO ApAMEHIEMOH TIpe-
MbiineHHol noGaskoid H®. HoBoe cuHTE3UPOBAHHOE TIOBEPXHOCTHO-aKTUBHOE
BELLECTBO, [UTH NOTYYeHHs KOTOPOTO HCTIONb3YI0TCs OTXO/BI IPOMBIHIIEHHOTO
TIPOM3BOACTBA, I03BOJIKJIO B NIPOLIECCE PEryTHPOBAHI CTPYKTypooOpa3OBaHHEM
BOJIO-YIVIEPOJHBIX CYCTIEH3HI yCTIEMIHO 3aMEHHTD UCroNB3yloLMeca B HacTodiee
spems Gonee J0pOTOCTOAILNE noGaBky THNA HagTanHGOpMaTbIeTHACE (H®D).

Pabota BeIMTONHCHA pu GUHAHCOBON DOMACPKKE Poccuiickoro oxaa
dyHNaMEHTAIBHBIX UCcClIeIOBAHMH, rpaHTEl Ne 00-03-32282 1 Ne 00-15-97327.
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RHEOLOGICAL PARAMETERS OF PROTEIN INTERFACIAL LAYERS IN
MIXTURE WITH OTHER COMPONENTS

V.N.Izmailova,* G.P.Yampolskaya* , S.M.Levachev*, P.V.Nuss**,
Z.D.Tulovskaya* , B.N.Tarasevich*

*Chemistry Faculty, Moscow State University, Leninskie Gory, Moscow,
118 999, Russia
**Institute of Eye Deases, Russian Academy of Medical Science, Rossolomoll,

Moscow, Russia

The study of multi-component and multi-phase systems, consisting of two
immiscible liquids and surfactants is of significant theoretical and practical importance.
In such a case systems can reveal a complex phase behaviour with the formation
associative, liquid crystal structures, microemulsions. In several cases at the liquid-
liquid interface interfacial layers are formed with specific rheological parameters,
determining emulsion stabilization. This stabilization factor is referred to Rehbinder
structure- mechanical barrier. The current problem is to study mechanism of such
interfacial layers formation, structure and pecularities of rheological behaviour and
mode of their operation in emulsion stabilization, when stabilizer is presented by
natural macromolecular components | 1]. Functional activity of proteins in the
systems stabilized by proteins are considered as good models for biological processes
[2,3]. Flow curves of protein interfacial layers show yield limits and are characterized
by modules of elasticity and viscosities. When an interfacial layer is formed due to
interpolymer association, rheological parameters develop synergism. This effect is
attributed to hydrophobic interactions between the particles which carry out the same
electrical charge. Interpolymer association leads to the formation of various specific
structures, such as crystal-, gel-like and others.
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MELT RHEOLOGY AND EXTRUDATE MORPHOLOGY OF POLYSTYRENE
POLYBUTADIENE BLENDS
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! St. Stephen’s College, Pathanapuram.
fSchool of Chemical Sciences, Mahatma Gandhi University, Kottayam, Kerala. 686 560.
"Department of Chemistry, CMS College Kottayam.

Abstract

Blends of Polystyrene (PS) and Polybutadiene (PB) were prepared by melt mixing in a
Haake Rheocord Mixer. The meit rheclogical behaviour of the blend system was studied
using a capillary rheometer. The effect of blend ratio and shear stress on the melt viscosity
of the system was investigated. From the plots of shear stress against viscosity, it is clear
that as the shear stress increases meli viscosity of the system decreases. This is an
indication of pseudoplastic behaviour. The melt viscosity of polybutadiene is higher than
that of polystyrene. With the increase in weight fraction of PS  the melt viscosity of the
system decreases. Experimemal viscosity values are found to be above the log -additivity
values and below the line of additivity rule of mixtures. The observed negative deviation is
due to the high inier layer slip between the phases. The elastic properties of the system
such as principal normal stress difference, elastic shear modulus and recoverable shear
strain were calculated from the die swell values and shear stress data obtained from
rheology analysis. The morphology of the extrudates were analysed by Scanning Electron
Microscopy. From these studies it can be noted that as the shear rate increases the particle
size decreases considerably. The decrease in viscosity with shear rate can also be
attributed to the decrease in particle size with increase in shear rates. From the SEM of
50/50 PS/PB system it is evident that at this composition the svstem exhibits a co-
continuous morphology while the other compositions exhibit dispersed phase
morphologies.
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WCCNEROBAHUE CBOWCTB CMECEN
MPOMbIWNEHHBLIX TEPMOPEAKTUBHBLIX CMOT.

J1.B.KangoipuH, B.H.Kynesués,

Mockosckas rocyfapcTaeHHas akagemmua ToHKOM

XMMUUECKOU TEXHONOMN UMeHn M.B NloMoHocosa.

Mertogom onTuyeckoit MUKpOCKONM B ha3oBOM KOHTpacTe
uccnejosaHa hasoBas CTPYKTYpa HEKOTOPbIX CMece NPOMbILL-
fTEHHBIX TRPMOPEAKTUBHLIX CMON, KaK BR3KAX NO XUMUYECKOH npu-
POAE N MEXaHNIMAM OTBEPKAEHUS (CMECU SMOKCUAHBIX CMAN ~Me-
GV HEHaUbLUEHHBIX NOMMSYMpHBIX CMON), TaK v 3HaUNTensHO pas-
TUUAIOLIMXCH MeXBY COOON (CMECH 2MOKCUAMBLIX 1 NOSMMIGIMPHBIX
UMOIT, CMECU SMOKCUAHBIX 1 PYPAHOBLIX CMON). YcTaHoBneHo, uTo,
NPUMEHAS pa3NnuHbIe TEMNepaTypHbie pexumbl OTBEPXASHUA, Of-
HObagHble CMecH BIM3KUX NO NPUPOAE CMON MOXKHO npeBpalyaTs B
AByxdasHbie OTBEPXAEHHbIE NPOAYKTHLI, & AByxcpasHele cMech -
NpeBpatlatb B oaHodasHbIe OTBEPKAEHHbIE NPOAYKTH. MeTogom
TEPMOMEXAHMYECKOro aHanusa nokasaHo, 4TO ONTUYECKH npoapay-
Hble CMECH TepMOpEaKTUBHbIX CMON 0BNAfaloT eaUHCTBEHHbIMK
TemnepaTypamu cTexnoBaHus, a AByxdasHble CMeCU C YeTKO Bbl-
PKEHHOW IMYMBLCUOHHOW CTPYKTYpOl obnapaioT ABYMA Temnepa-
Typamu CTeKnosaHun. 3aBUCUMOCTU HEKOTOPBIX MEXAHUYECKUX Xa-
PaKTEPUCTUK (MOAYNSA, NPOYHOCTW MPU pa3puiBe) OT coCTasa oOT-
BEPKAEHHBIX KOMNO3UUMIA AN ofHOMAa3HbIX CMeceil oKasanmch
BANSKUMM K A MTUBHLIM, @ aHANOMYHbIE 3aBUCUMOCTH Ana pByx-
asHbix CMecel onuckIBanuch S-06pasHbiMI KPUBbLIMU C MUHUMY-
MOM WU MaKCUMYMOM.
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AHTHTPOMBOI'EHHASI AKTUBHOCTb CTEHKH COCYA0OB
Y BOJIBHBIX BPOHXHWAJIBHOMH ACTMOI
CaparoBckuit rocyapCTBEHHBIH MEAHLIMHCKHA YHHBEPCHTET,
kadeapa rocnMTaIbHON Tepamiu nevebHoro dakxynsrera

B uccreaoBaHHAX, NOCBALIEHHBIX H3YHEHHIO COCTORHHS CHOTEMBI FEMOCTA%A NpH GPOHXHATLHOR acT™E
(BA), OCHOBHOE BHHMAaHHE YAENAN0Ch H3YUCHHIO MIA3MEHHOTO (M3MEHEHHE BAIKOCTH KPOBH) M KJIETOYHOTO
(M3MEHEHME ArperauHOHHON CIOCOGHOCTH B AeOPMUPYEMOCTH SPHTPOLIMTOB) KOMNOKEHTOB. Menee u3y-
YCHHBIMH OCTAIOTCH QYHKLHOHATRHAS aKTHBHOCTD TPOMOOUHTOB, & TAIOKE COCYAMCTHIH KOMIOHEHT, U Tpe-
HAE BCEr0 aHTHTPOMOOreHHas aKTUBHOCTh COCYRXHCTOH CTCHKM, BIMSIOINAS HA PEOJIOrHYECKHE CBOMCTBA
KPOBH.

Lenrio pabotel Op10 H3yueHne 0cOOEHHOCTEN ARTHTPOMGOrCHHONR AKTHBHOCTHM CTCHKM COCYAOB Y
Gomsapix BA. O6cneaosano 115 Gomubix BA (38 myxyunbr u 77 keHIDMH), cpeAHui Bospact 42,1+1.09
ner. ¥V 14 (12,2%) nauueHToB CTENCHB TSOKECTH 3300neBaHMA B COOTBETCTBHM € pekoMeHaaimamu GINA
OfIpeAenANach KaK nerkas nepcucrupyomas, v 49 (42,6%) GombHeIx Kak cpeanerskenas, y 52 (45,2%) -
KaK Txenad. BombIIHHCTBO MALMEHTOB 00CIEA0BAHO B AMHAMMKE. NPH TIOCTYTUICHHH B CTALHOHAp (nepHod
00ocTpeHns) u uepes 2-2,5 HeeaH meped BhIMMCKOMH {nepHoa cruxaromero o6ocrpeHus). Boabbie Ssin
paszenensi Ha 2 rpynnst, [lepsyio rpynny cocrapin 86 maumenTor (cpeanwit sospacr 42,9t1,14) B dase
obocrpeHua 3aboineBaHis; BTOPYIO TPynny cocrasuny 73 namuenta (cpexuuit Bospact 41,2+1.22) B dase
cruxatouiero oboctpenns. Konrponbhyo rpynny cocrasuis 27 npakTUYeCKH 320pOBbIX 200pOBObHA.

Hns oueHKH aHTHTPOMOOreHHOM aKTHBHOCTH CTEHKH COCY/OB MCIIONB30BANH MCTOA CO3JaHHS KPaTKo-
BPEMEHHOM JTOKATBHOH HIICMMH, KOTOpad BEACT K OCBOGOXKACHHIO U3 SHAOTENUA 3A0POBbIX MOALH B KPOBb
npocrauukinna, antuTpoMGuna III, axrusatopor mnasmunorena (mamxerodnad npoba). Ilo pasmwue 8 co-
JIEPXKAHHM M AKTHBHOCTH 3THX (DaKTOPOB B KDOBH. B3STOH O W MOCIE MAHKETOMHONH Npobsl, CyIAT 0 CO-
CTOSHMH AHTHTPOMOOTCHHOM AKTHBHOCTH CTCHKH COCY.08B.

BoiapncHO J0CTOBEPHOE CHHKECHHE AHTHArPCTAUMOHHOM, aHTHKOAryNSHTHOH u ¢uOprHOIHTHEECKOH
AKTHBHCCTH CTEHKH COCYA0B ¥ Oonbheix BA 8 nepron 000CTPEHMS 1O CPABHEHHIO ¢ HCCACIYCMBIMH Napa-
METpaMH Y BHIU KOHTponbHOH rpynmet (p<0,05). Tlpu axanuae uccneayemsix nokasatenchi y MalMeNToB ©
pa3THUHON TOKECTBIO 3aboneBanus OBINO BEISBNCHO, 4TO B MepHoa 0GOCTpeHus v GOMBHBIX ¢ JErKOH H
cpeanerkenoi BA MMEeTCs CHIDKEHHE AHTHMKCAryIAHTHOH 4 (UOPHHONHTHYECKOH AKTHBHOCTH CTEHKH
cocynos (p<0,05). Y naumeHToB ¢ THKEIOH ACTMO OTMEUEHO HAPYIUEHHE BCEX HCCAEAYEMBIX KOMIIOHEHTOB
AHTUTPOMOOTEHHON AKTUBHOCTH 3HAOTENUA (RHTHArPCTALMCHHOM, AHTHKOATYNAHTHON H QHOpHHOTHTHYE-
cxoit) (p<0,05). Taxmm ofpasom, y GombHbIX ¢ Takenoit BA B neprox oSocTpenus HMEETCS CHHXKEHHe
DYHKLMOHANBLHON AKTHBHOCTH CTCHKM COCYAOB, CBA3AHHOC ¢ HAPYMICHHEM CHHTE3A MPOCTALMKIMHA, aHTH-
TpomBuna IlI, akTHBATOPOB BIASMMHOIEHA,

B nepuos cruxaromero ofoctpenus v GonmpHeix BA coxpaHseTcs HApYINEHUE aHTHKOAryNsSHTHOH aK-
THBHOCTH CTEHKH COCYAOB 110 CPABHEHMKO ¢ AHTHKOArVJISHTHOH aKTMBHOCTBIO JHIOTETHA Y 3J0POBBIX JIHIL
(p<0,05). AvTnarperaumontas ¥ GUOPHHONMTHUECKAR AKTHBHOCTS COCYAMCTOR CTEHKH CTAHOBATCS COMOC-

TABHMBIMH C RHTHaY'pCTﬂlIHOHHOI:I n q)H6PHHOJ1HTH‘ICCKOﬁ AKTHBHOCTBIO 3IHACTEAHUA Y JIHI KOHT‘pOﬂhHOﬁ
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rpynnnt (p>0,05). Tlpu ananuse nokasarenei AHTHTPOMBOTCHHON AKTHBHOCTH CTEHKH COCY0B y GOBHEIX
BA B 3aBHCHMOCTH OT CTENEHH TAKECTH BBIABICHO, YTO Y NalMCHTOB C JIETKOH acTMOH B TEPHOR CTUXAIO-
mero 05OCTPEHMA COXPAHAIOTCA CHIDKCHHBIMY MOKA3ATENH AHTHKOATYISHTHOH (PHOPHHOMMTHIECKON aK-
TMBHOCTH CTEHKH cocyaoB (p<0,05). ¥ naumenTor co cpeanersxencit BA orMeueHo J0CTOBEPHOC MOBBINE-
HHE AHTHKOATyNAHTHOMN aKTHBHOCTH HA0TEmMA (p<0,05), KOTOpas CTAHOBHTCA CONMOCTABMMON ¢ aHTHKOAry-
JISHTHOH AKTHBHOCTBIO COCYAMCTOH CTEHKH Y JIMILL KOHTPONLHOM rpynmml. Taxoke HaOMOAAETCS BOCCTAHOB-
neHue HUOPHHOTHTHYECKOH AKTHBHOCTH COCYMHCTOH CTEHKHM, KOTOpas CTAHOBHTCS COMOCTABHUMOH C ub-
PHMHOAHTHYCCKOH aKTHBHOCTBIO SHAOTENNA y 310poBbixX i, TTpn ananuze AHTHTPOMOOTCHHOH AKTHBHOCTH
COCYAMCTOHN CTCHKH y TMALMEHTOB ¢ TAKEIOH BA oTMeueHO, 4TO B NEpHOX CTHXAKOWIEro 00OCTPEHUS Y HUX
TaKke HaBNIAAETCA BOCCTAHOBCHHE (PUOPHHOMNTIHECKOH aKTHBHOCTH CTEHKH COCYAOB. B T0 ke Bpems, y
NALMEHTOB 3TOH IPYNMEI B MEPHOJ CTHXAKOWETO OGOCTPEHNS COXPAHMIOTC HAPYIUEHHS aHTHATPETAIHOHHOH
# AHTUKOATY/IAHTHON AKTHBHOCTH CTEHKM COCY/A0B, KOTOPBIE JOCTOBEPHO HMOKE, HEM AHATOTHYHBIC ITOKA3a~
Te/H y KL KOHTPObHOH rpynime (p<0,01 u p<0,05 cooTBETCTBEHHO) H Y GoMbHBIX CO cpeaHeTakenol BA
(p<0,05). Takum 06pa3om, B IEPHOA CTHXAIOMEro 060CTPEHHA Y MAUKMCHTOB Jerkoi $hopMoit acTMbi coxpa-
HAXOTCH HAPYITEHHsA AHTHTPOMOOTEHHO AKTHBHOCTH COCYAMCTOMH CTEHKH, BHISBIAEMBIC YXKE B nepuoa 06o-
crpennus 3abonesanus. B To jke BpeMA MOXKHO OTMETHTB TCHACHLIMIO K MOBBILCHHMIO AHTMKOAryIAHTHOH aK-
THBHOCTH CTEHKH COCYAOB, KOTOpasi, OfHAKO, HE IOCTHracT YPOBHA AHTHKOArY/IAHTHOH aKTHBHOCTH CTCHKH
COCYZOB Y JIMLl KOHTpOnsHOM rpynmsl. Y GonbHbIX co cpeanerskenoit BA B meproa ctuxaromero ofoctpe-
HHS OTMEYEHO NMONHOE BOCCTAHOBNEHHE AHTHTPOMOOTCHHOM aKTHBHOCTH COCY/AMCTON CTEHKH. ¥ NALMEHTOB
¢ Tsxenoit BA B neproa cruxanomero o60CTpeHHs COXPAHAIOTCS HAPYUICHHA aHTHKOArYASHTHOH H aHTMar-
PETALHOHHOM AKTHBHOCTH CTEHKH COCYAO0B, PH BOCCTAHOBNEHNH €€ hHOPHHOIHTHYECKOH AKTHBHOCTH.

MpoBeAeHHOE HMCCAEA0BAHHE BLISEHIO HAPYINEHHE aHTUTPOMOOreHHOH (aHTHArpPEraUMOHHOM, aHTH-
KOArYNSHTHOM, GUOPHHOIMTHYECKOR) AKTHBHOCTH CTEHKH COCY/JOB 10 CPABHEHHIO C NOKA3aTeNaMu QyHK-
LMOHAJIBHOM aKTHBHOCTH 3HAOTENHS y 3AOPOBBIX JIMIl, YHHTHBAS CHIKEHNE AHTHTPOMOOTrEHHON aKTUBHO-
CTH CTEHKH COCYAOB YK€ Y TTALIMEHTOB € NErkod BA, MOXHO rOBOPHTD O TOM, YTO (hYHKLIMOHAIbHAS AKTHB-
HOCTBb HIOTE;TH HAPYIIAETCA YXKE HA PAHHHX cTamuax saboneanus. HanGonee BhIpaxeHbl 3TH HIMEHEHUA
y GonbHbIx Txenoit BA B dase ofocTpennus, KOraa BhHIABIAIOTCA HAPYIICHHS AKTHBHOCTH COCYAMCTOMN CTEH-
KH B OTHOIICHMHM CHHTE32 MPOCTAUMICIMHA, aHTHTpoMEuHa ITI, akTHBaTOpoB miasmuHoreHa. Y GonbHbix BA
daxropamu, BHIIBIBAIOIIMME HAPYLICHHE YHKUMOHANLHEIX CBOACTB COCYAMCTOTO SHAOTENHMA, MOTYT Gbith
BOCTIA/IEHHE, THMOKCEMHS, A/LIEPrus, HAPYWEHME (YHKUMOHANLHON aKTHBHOCTH TPOMOOLMTOB, BIMSHHE
FUCTAMUHA, CEPOTOHHHA, NEHKOTPHEHOB M T.1. CHIKEHUE aHTHTPOMOOTEHHOH AKTHBHOCTH SHIOTEIMS MO-
HKET MPHBECTH K AATE3HH ¥ arperapy TpoM6ouuToB, 0bpasoaHmio H oraoxennto Gubpuna na cocyanctoit
CTEHKE, TO €CTH K TIOBBIIIEHHIO pHCKa TpoMG006pasoBaHus y 3T Kareropuu naumnentos. Hapymenue an-
THTPOMOOTEHHOM AKTHBHOCTH COCYAMCTOR CTEHKM MOXKET TAIOKE CHOCOGCTBOBATh YCYTYONCHHIO BEHTHA-
HMOHHBIX M METaGOTHUECKHX HAPYMIEHHH (yHKLHH NErkHX, 3aMbikas, TAKHM 00pasoM, NOPOUHBIH Kpyr
criocobeTByI0 nporpeccuposanuio TedeHns BA. TMonyuenHsie AaHHbiE TOSBOAIOT CUMTaTh Lenecoobpas-
HbIM 0BCYKIEHUE BOTPOCA 0 HEOBXOXMMOCTH BKIIOYCHHA B KOMIUIEKCHYIO TEPANHIO GOMbHBIX C TsoKenoH
BA B neproa 0BoCTpeHHs NpenapaToB, yIyHINAIOMIX (QYHKUHOHAIBHYI0 aKTHBHOCTb COCYAMCTOH CTEHKH

(nanpumep, miruGuropor AII®, Buramuna E u T.1.).
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OcobeHHOCTH RPOLECCOB OTBePIKICHHA MOIHGHUHPOBAHHEIX
INOKCHAMMHHBLIX KOMIIO3HIIMH.

Kep6ep M..1., I'op6ynosa H.10., Aaxakos JI.A., Kazakos C.H.

Poccuiickuii XuMuKo-mexnoa0zudecKkitii yHugepcumem um.
A H.Menoeneesa

DKCITyaTallHOHHBIE XapaKTEPUCTHKH HM3HENHH M3  CEeTYaThiX
TIOJIMMEPOB BO MHOTOM ONpeleNsioTCA TEXHONOTHed MX [oNydeHHs.
CiunBande 00A3aTENBHO COTIPOBOXIAETCH 3HAYUTENbHBIM H3MEHEHHEM
PEONOTHYECKUX XapaKTEPHCTHK BCIEICTBHE Ilepexofia H3 HadalbHOTO
KUIKOTO COCTOSHHSA B BBICOKOBIACTHUECKOE WIH CTeKioo0pasHoe.
KpoMe Toro, BA3KOYIpYTHe XapaKTepPHCTHKH monyhabpuKaTa # TOTOBONO
NPOAYKTa ABAAIOTCH OINpPEASISIOUINMH C TOYKH 3PEHHUSA alNapaTypHOro
opopMmienis npouecca, monbopa ONTHMATBHEIX  YCIOBHH  €T0

[POBE/(EHUS.
3aBUCUMOCTD BA3KOCTH OT BPEMEHH OTBEPXACHHS NPH Pa3HBIX
TeMmepatypax, T.e.  ‘“KH3HECIOCOOHOCTH”,  ABIAETCS  BAXHOH

XapakTepucTHkol oTBepxaatowieiica cucremnt. flosromy nepsas cranus
Ipoliecca OTBepXKAEHHS - reeo0pasoBaHHe - HCCNENOBANACh METONOM
POTALHOHHON BHCKO3UMETPHH.

Jlns  Bcex HcclIeZyeMbIX KOMIOSHLIMH HauyalbHBI  y4acToK
3aBUCHMOCTH  BA3KOCTM  OT  BPEMEHH  OTBEPXKIEHHA  HOCHT
3KCHOHEHUHANbHBI XapakTep, T.. ¢dopMyna | HOCTATOUHO TOYHO

1 =19 exp(kt) (1)
rae k - KOHCTanTa, XapakTepyusviouas KUHETHKY HAapacTaHHs BA3KOCTH,
No - HAYalbHas BABKOCT.

TeMHepaTypHax 3aBUCUMOCTE KOHCTAHT k i1 OaHHLIX CHCTEM
MOOUMHASAETCS YPAaBHEHHIO AppeHHyca, [T03TOMY TI0 Heil Oblia paccuHTaHa
JUCPTHI AKTUBALMH fpolecca reaeobpazopanusl.

M3BecTHO, 4TO IIPOLECC OTBEPKAEHUS OMOKCHAHOH CMOJIB
aMHEHaM¥ BOU3M TeTb-TOUKH MOKET ObITh OMMcaH ypaBHeRHeM (2):

nime = (1-t/% ) ™ 2)
rie t¥ - BpeMs rereoOpa3oBaHis.

Takxke 55110 HceIe0BaHO BAHAHUE HAMONHUTENS -HUTPHAA Bopa -
¥ MOIH(DHKATOPOB Ha NIpoLece resieo0pa3oBaHmsl,

B paunoii pafoTe A U3ydeHHS IIpoLecca OTBePKICHHS
HCTIONb3OBAIACE  TaKXKe MeTOObl JWHAMHYECKOTO MEXaHHYECKOTo
aHanu3a ¥ gubdepeHUHANTbHON — CKaHHpYMOLleH — KalOpHMETPHY,
[GPEHUMYIECTBOM KOTOPBIX SBASETCS BOIMOXHOCTH M3y4eHHMs Tmpolecca
OTBECPXKJACHHA OT Ha%asna A0 KOHUA Ha OJHOM 06pa3ue. Beum IMOJTYHCHbBI

1311111 11213)3)]
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3aBUCHMOCTH MOZy/is ynpyroctd G’ M TaHTeHCa yIria MeXaHH4ecKHUX
NOTeph tgd OT BpeMEHH OTBEPXKIEHHS TIPU Pa3TMYHEIX TeMIIepaTypax.

Jlns omucaHds M3MEHEHMs CTENeHM NpEBpAllieHHs B Npolecce
OTBEPXKAECHHS MOTYT OBITH HCMONB3OBAHBl PA3IHUHLIE MaTeMaTHYECKUE
Mmozenu. M3 snuTepaTyphl W3BECTHO, YTO AHANOTHYHBIE 3aBUCHMOCTH,
HOJIyYeHHbie B TPOLECCE OTBEPXKACHHA OMOKCHUIHBIX CMOJI aMHHAaMH,
YAOBNIETBOPHTENbHO ~ONMCHIBAIOTCA PEOKMHETHYECKHM YypPaBHEHHEM
NIEPBOro MOpAAKa;

dp/dt =k (1-B) 3)
rae k - KOHCTaHTa CKOPOCTH peakiliu,

B - crenens mpespatieHus,
B unTerpansHoi popme:

In (1-B) = kt.

Meron IOCK 1mmpoxo HCIONB3yeTcs IS H3YdYeHHs NpoLEcca
OTBEPKICHHS PasIMYHEIX ONHIOMEPHBIX cucTeM. Onnako meron JICK
YYBCTBUTENEH TONHKO HA HAYaJlbHOM 3Tale IIpolecca OTBEpXICHHS.
BeposTHo, reneobpasoBaHne NPHBOIHT K 3aMEINIEHHIO IIpomEcca
OTBEPXK/JCHHS M KaJIOPHMETPHA HE UYYBCTBYeT OYeHb HeGOobIoe
BRICNICHHE  Teljla IpHM  JaibHEHIIEM [pPOTEKAHHH  IpoLecca
OTBEpPXJCHUSA. B To ke BpeMs BkJiag 0Opa3oBaHHA HOBBIX XMMHYECKHX
cBs3eil npu OONBIIMX CTENeHAX IIpeBpalleHus O4YeHb 3HAYHUTENICH.
OCHOBHbIE K3MEHEHWS MOIYJst YIPYIOCTH, (U3MKO-MEXaHHYeCKUX
CBOWCTB W TEMINEpPaTyphbl CTEKIIOBAHUS IIPOUCXOLAT IIOCNE 3aBEpIUEHUT
peaxiyH 10 KaJIOpUMETPHYECKUM JaHHBIM.

IIpy nomommM KOHCOJBHOrO MeToja HAaMH OBUIM OIpeNeieHbl
3HQYEHHd BHYTPEHHWX HaNpPSHXKEHHH OT BPEMEHH OTBEPKICHUS IIpH
pa3IMYHBIX TeMmnepatypax. lloBblileHNe TeMIiepaTypsl NPHBOAMT K
YBeJIMYEHUIO BHYTPEHHUX HANpsOKeHHH, a BBeZeHHE IacTU(HKaTopa - K
CYLIECTBEHHOMY YMEHBLIEHHIO.

TakuM ob6pasoM, B paboTe H3y4YEHO BIIMJIHUE HATONHHUTENS |
MOAU(HKATOPOB  HA  MpoLecc  OTBEPKACHUS  DIIOKCHAMHHHOMN
koMmosuMy. [lokazaHo, 4YTO MeXIy IIPOYHOCTBIO, BENMYMHOH
BHYTPEHHHX HaNpsXKeHHH M napamMeTpaMH OTBEpPXKIEHHS CYHIECTBYET
B3aHMOCRSI3b.
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BJIMSTHUE 3ATYCTHUTEJEN HA PEOJJOTHYECKHE
CBOWCTBA BOJAHBIX PACTBOPOB

Kopob6aun B.A., Heannukosa E.M., Byaanosa E.B.
Mockosckuii ['ocynapcTaenHsiii Y HUBEPCUTET cepauca

[TexTHHOBEIE BellecTBa — 3TO BBICOKOMOJIEKYIAPHBIE COENHHEHHS (EeKTH-
HOBBIE KMCJIOTBI, IIEKTHHBI U IIPOTONEKTHHAI), COAEPKAIHECH B PACTHTENbHBIX CO-
Kax H nnogax s0J0K, TUMOHOB M APYruX OpyKTax, MACHCTEIX TUIGHAX CBEKJIBl H
MopkoBH. [To coBpeMeHHBIM NMpPEACTABIEHAAM B OCHOBE CTPOEHHA NEKTHHOBLIX Be-
IIECTB JIEXHT MONTHIATaKTYPOHOBAsA KMC/IOTa WIH NEKTHHOBAS KHUCIOTA, NMOCTPOSH-
Hast U3 0CcTaTKoB J[ — ranakTypoOHOBOM KHCHIOTHI, COEIUHEHHBIX O - 1,4 —TnuKo3ua-
HBIMH CRA3SIMH.

IMexTHHOBBIE BEIUECTBA, BBIACIAEMBIC M3 Pa3IMYHBIX PACTEHHH BeckMa pas-
H006pa3Hb! U OTAHYMIOTCA CTENEHb0 nomumepusanuy (20000 — 200000), conepxa-
HHEM METHIILHEIX TPYII, MIOHOB METANIIOB, PasTHYHON KHCIIOTHOCTBIO H CHOCO6HO-
CThiO 06pa3oBhIBATE reny. IIeKTHHOBBIC BEIUECTBA JIeTKo 00pasyroT CTYAHHU C caxXa-
paMy ¥ KHCIOTaMH, YTC OYEeHb IHUPOKO MCIIONB3YeTCs B ITHIIEBOH HPOMBILIIEHHO-
CTH HJI1 U3TOTOBICHUS XeNe U MapMenanoB. IIeXTHHOBbIE BEILECTBA UTPAIOT HOME3-
HYO pOiib B OpraHH3Me 4YeNoBeKa: OHU PerynupyloT paboTy KHILIeYHHKa, SBASIOTCS
[POTUBOSIUEM IIPHU HEKOTOPHIX OTPABIEHUSX.

B CBA3M C TeM, YTO IEKTHHOBBIE BEHIECTBA CIOXKHBIC COSTHHEHHSA H COCTONT
H3 KOMILIEKCa OpraHWYeCKUX KHCJICT, BBIACTHTE HX B YHCTOM BHJE H UCCAEAOBAThH
PeoJIOruyecKye CBOMCTBa OKa3aloCh JElioOM OYeHb CHOXHEIM. Hamu Obuiu B3fATH B
KayuecTBe CPaBHUTENbHOTO obpasua BOAHBIE PACTBOPEI BHICOKOMOIEKYNAPHOTO CO-
eIWHEeHHA ~ MOMHAKPHIAMHKIA PA3HBIX KOHLEHTPAIMH, HCIONB3YEMOro B MeTHIHHE,
ans npouecca (GUIOKYISLMM NMHILEBBIX CHCTeM, GnoTtauu pyd. J¢dexTuBHOCTH
JEHCTBUS NONHAKPHIAMUAA U NEKTHHOBEIX BELIECTB, CBA3RIBAIOT ¢ BEICOKOMH More-
KyJISIPHO} Maccoi, XapaKTepUCTHKON KOTOPOH MOMET CIYXKHTb BA3KOCTh UX pac-
TBOPOB. ’

Hamu sameueno, yto uamenerue pH cpenbl IPUBOAAT K yBEIHUEHHIO BI3KO-
CTH PacTBOPOB, 10 — BHIAUMOMY, 3TO CBS3aHO C PasTHIHOH KoH(OpMarmeld MoJleKyn
fcCrelyeMBIX COeJUHEHHH.

Ha ocnopanum mpenBapuTeNbHBIX HCCAEIOBAHHH OTMEUYEHO, YTO JIHHHAL
LENOYKa MOJNEKYJl, COCTOAIAS W3 3BEHREB MPUPOLHEIX BBHICOKOMONEKYIIPHBIX Be-
UIECTB, MOXeT OBITh BBIJCIEHA 3TUNOBBIM CHUPTOM K3 BOXHBIX pacTBOPORB. Y CIOBUA
W TeXHHMKa MpOBeJIeHUA Npolecca NMOATBEPKAAIOT JasbHelnue uccnegosanus. B
HOCTEeAyrOilleM BbIACeHHbIH YUCTHIH NPOXYKT PacTBOPSJICA B BOKHOH Cpelle, ¢ npH-
FOTORJIEHHEM PacTBOPOB PA3HBIX KOHLUEHTPAUMA H HAMH M3y4ajcsi MEXaHH3M B3aH-
MONCHCTBUS MONNAKPHIAMHUA U IEKTHHOBBIX BEILECTB B PasHBIX Cpejax.

HccrieioBaHUSIMH YCTAHOBEHO, YTO C BO3PacTaHHEM KOHUEHTPAUWH BhICO-
KOMOJIEKYSPHBIX COSHHHEHHMH, Y TOMHAKPHIIaMHIA M NEKTUHOBBIX BEILECTB yBesli-
YHBACTCS BO3MOMKHOCTE B3aHMOJENCTBUS OTHCTbHBIX MAKPOMOJEKYN KaK Mexmy
co60ii, TaKk U ¢ KOMIIOHEHTAM¥ CHCTEMB!, [10ITOMY M3MEPEHHS IPOBOAKIHCE Ha Ma-
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ABIX BOAHBIX KOHLEHTPAUUAX CHCTeM B 3aBHCHMocTH oT pH cpenst. Qnokynupyio-
lue CBOMCTBA M XeJHpYyoWas Cloco6HOCTh M3ydJaeMbIX OOBEKTOB OMpeAensIach
HaMH B Pa3HBIX TEMIEepaTypHeIX pexumax u pH cpensl. Mccnenosanusm nogsepra-
AUChH MUINEBBIE MACChI, C COAEP)XaHHEM MOHO, I H NONMCAXapHAOB, GENKOB, aMHU-
HOKHUCIOT U Ap.

OrMedeHo, YTO [pH BBEJGHHM NEKTHHOBBIX BELIECTB PAa3HEIX KOHIEHTPa-
KM, MpOLecChl XeIHPOBaHAA, CTyIHeoOpa30oBaHMd, 3aIyIUEeHHs PacTBOPOB OYEHb
CHJIBHO H3MEHSIOTCH, YTO IMO3BOJIMIO YCTAHOBUTH 3aBUCHUMOCTH KHCIOTHOCTH M CO-
JiepKaHHs CaxapoB OT KOJHYECTBEHHOI'O COCTaBa NEKTHHOBEIX BEILECTB B CHCTEME.
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Durability and Rheology of Viscoelastic Adhesives
S.V Kotomin, T.A. Borodulina, M. M. Feldstein , V.G Kulichikhin

Institute of Petrochemical Synthesis, Russian Academy of Sciences
29, Leninskii Pr., 117912 Moscow, Russia
tel (095)9554233 fax (095)2302224, e-mail: svk@ips.ac.ru

Fracture of elastic adhesives is normally studied by dynamic methods (peel and
tack tests). Fundamental information about the structure and properties of adhesives
may also be obtained by the analysis of long-term durability of adhesive joints under
action of constant debonding force. Although durability of the viscoelastic adhesive
joints in many cases has a crucial practical importance, only a few works are devoted
to this issue.

Transition from the fluid to the high elastic state is a relaxation process and the
behavior of the viscoelastic adhesive under stress depends on the rate of deformation.

We studied a durability and fracture kinetics of a pressure-sensitive adhesive
poly(N-vinyl pyrrolidone) (PVP) - poly(ethylene glycol) -(PEG) hydrogel and of
typical elastomer - uncured polybutadiene (PB). A novel experimental procedure -
squeez-recoil technique (SQRT) was used. This technique provides comprehensive
characterization of viscoelastic and adhesive properties of the material on small sample
in one test cycle.

Adhesive elastic film under loading is in triaxial stress state. Cohesive,
miscellaneous cohesive-adhesive and adhesive fractures may be observed depending on
stress value. The nucleations of microcavities in the sample before fracture was
monitored by light transmittance and observed with microscope.

The long-term durability of the joints in the case of cohesive rupture is related
to the stress o, temperature 7" and molecular mass, Mn, by the following equation:

PN U .
* m [71
t*=B/(c) " exp 7 M,
Where U — activation energy of the rapture process, B;, m and « are constants
characterizing material.

The results of experiments carried out under triaxial stress proved a validity of
this equation both for PVP-PEG hydrogels and PB elastomer and were compared with
the data obtained for the same samples under simple shear and uniaxial extension.

11111111111
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THE INFLUENCE OF NON-IONIZING SURFACE-ACTIVE AGENTS ON
STABILITY OF THE FOAMY COMPOSITIONS ON BASIS OF
POLYVINYL ALCOHOL

R.V.Khokhov, I.N.Illarionov, A.N.Gromov

The water-base foams are used as protective scrcening covers for localiza-
tion leaks of different ecotoxicants and for cleaning any surfaces /1,2/. The
foamy gelating composition, consisting of 6% water solution polyvinyl alcohol
(PVA), zink oxide (concentration 0,6%), suspended in PVA solution and 0,2-
0,6% water solution ferric chloride was studied in work /3/. The stability of this

foamy composition was 5-7 days.

100 weight,%

9 ~—PEG 0,6%
80 -8-PEG 0,9%
70 —+—PEG 1,5%
60 | —%—Polyoxe 0,6%
0T —¥—Polyoxe 0,9%
40 t

30 |

20 |

10 |

0 , . . . , .

0 5 10 15 20 25 time, days
Fig. Time dependence of foams weight
As effectivity of using this foamy composition depend on amount water in

foam, and, consequently, on stability, the search of foaming composition, which

keep their screening properties and have higher stability, was conducted.
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In work it was studied influence of non-ionizing surface-active agents:

1) polyethylene glycol- molar weight 40000 in amount 0,6-1,5%;

2) high molecular polymer of ethylene oxide like “polyoxe”-molar weight
500000 in amount 0,6 and 0,9% on stability of this foaming composi-
tion.

The kinetics of loss water from foamy composition at temperature 17-23
degrees and relative humidity 45-55%. The dependencies of losses water by
foamy composite on time are showed on the illustration.

The experimental results allow to say, that stability of foamy compositions
rise in 2,5-5 time with addition non-ionizing surface-active agents (SAA). The in-
creasing of molar weight of SAA lead to rise stability of foam in 1.5 time. Thus,
the foams, containing 0,9% polyethylen glycol, was stable during 17 days, while

the stability of foams, containing 0,9% “polyoxe” was 25 days.

1.Ziden A.J., Urdin M.I, “The providing systems of industrial ventila-
tion”. Moscow House of scientific and technical propaganda, 1970, pp. 65-68.
2.Farison R., Pat USA Ne3518118, 30/VI, 1970.

3.Viasenko S.G. “The foams. Physical and chemical properties and em-

ployment”, Lecture's thesis’s, Penza, 1985, pp.36-37.

Moscow Military university radionational chemical and biological defence
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BJIUSAHUE HEMOHOT'EHHBIX HAB HA CTABUWJIBHOCTD IIEHHBIX
KOMITO3UIIHI HA OCHOBE IIOJIMUBUHWJIOBOI'O CIITUPTA

XoxJos P.B., Mnnapuonos U.H., I'pomos A H.

Bomocomepxamyde MEHbI NPUMEHAIOTCS B KAYeCTBE 3allMTHBIX 3KpaHHU-
PYROLUMX TOKPBITHH VI JIOKATH3aLlHM IPOJIMBOB YKOTOKCUKAHTOB, & TAKXKe I
OYHCTKH OT 3arpA3HeHM pa3iauyHbIX noBepxHocTed /1,2/. B pabore /3/ uzyua-
nachk refeobpasyroilas KOMIO3MIINSA, OCHOBHBIMH COCTABJISIOINMHU KOTOPOH iB-
nsrored: 6% BOOHBIM pacTBOp HoiuBHHMIOBOro cnupra (IIBC), cycnensupo-
BaHHbI# B pacTBope [IBC okcup nmHKa, koHuenTparued 0,6% u 0,2...0,6% Boa-
Hblif pacTBOp xtopuna xenesa (III). CtabunpHOCTs JaHHOH MEHHON KOMITO3M-
LMK cocTaBMia 5...7 CYyTOK.

Tak xak 3¢peKTUBHOCTb IIPUMEHEHI JAHHON NEHHOH KOMIIO3HLHY 3aBUCHT

OT COJIEP>XaHUA B IICHE BOJBI, &, CJICAOBATENILHO, U CTa6PUIbHOCTI/I, 3TO 06}’CJIOBI/IJIO

100

macca ,%

90 ——T13T 0,6%

80 —&—T10T 0,9%

70 r —=—TI3I 1,5%

60 —~ ITonmoxc 0,6%
50 r —¥— Tlomuoxc 0,9%
40 +

30 F

20

10 F

0 i i 1 i i I}

15 20 25 Bpems, CyTKH

Puc. 3aBHCHMOCTH Macch! IIEHbI OT BPEMEHH
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MOUCK TEHOOOPA3YIOWMX KOMIIO3KINIA, KOTOpBIE, COXpaHss 9KPaHHPYIOLIHE
CBOHCTBA, OTIHYATHCEH Ol 60JI6€ BHICOKOH CTaGHIBHOCTHIO.

B pabore u3yya1och BansaHKe 106aBOK HenoHOTeHHBIX [TAB: 1) nomustu-
nedraukoib (ITOT) mm 40000 B xonmyectsax 0.6...1,5%; 2) BBICOKOMOJICKYJLp-
HEBI HOTTMMEp OKCHZA ITIIIEHA THila «I10TOke» MM 500000 B xomuuectpax 0,6%
1 0,9% Ha crabuapHOCTh MaHHOH renmeobpasyiomedt koMnosumuu. Mccnenona-
ach KAHCTHKA NOTEPH BOMIBI W3 INEHHBIX KOMIIO3MIMH IPH TeMrieparypax
17...23°C ¥ OTHOCHTENBHOR BIAXHOCTH Bo3ayXa 45...55%. Ha pucynke HipuBe-
JeHBI 3aBUCHMOCTH HOTEPh BOJb IEHHBIMU KOMIIO3HIIMAMH OT BpEMEHH.

TTonyyeHHble SKCHEPUMEHTANIBHBIE NAHHBIE O3BOIAIOT YTBEPKAATH, UTO
CTaDHMABHOCTD [IEHHBIX KOMIIO3HIMH NP T06aBIEHUN HEHOHOTeHHBIX TIAB yBe-
snuuBanacek B 2.5-5 pas. C yBenuueHHeM MONEKYIApHO# Maccs! TIAB crabums-
HOCTH MeH yBenmuuuaack B 1,5 pasa. Tak y nen, comepxkanmx 0,9% 3T, cra-
OrIbHOCTL cocTaBnsna 17 cyTok, a y meH, comepxamux 0,9% TIOJTHOKCA», JaH-

HO€E BpeMsI COCTaBILLIO 25 CYTOK.

1.3umen 3.4, Ypmun M.U. B xu.: «OGecnpumBaroiiie ycTpoiicTBa HPOMBILI-
JTeHHOW BenTUAAIMM». Mock. oM HT npomarasmst um. @.JI3epKUHCKOrO,
1970, ¢.65-68.

2.Farison R. Tiat. CHIA Ne3518118, 30/V1, 1970.

3.Bnacenxo C.I'. IeHsl. @u3nko-XuMHYeckie CBOHCTBa U IpHMeHeHUE. Te3uchl
noxn., Iensa, 1985, ¢.36-37.

Mocksa, BoeHHbIH yHUBEpPCHTET PaIMANHOHHOMN, XMMHYEeCKO

7 OHOTOTHYECKOH 3AIMThI
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MELT RHEOLOGY OF LCP-BLENDS

Marek Kozlowski
Wroclaw University of Technology, Institute of Materials Science and Applied Mechanics,
25 Smoluchowskiego, 50-370 Wroclaw, Poland

1. Introduction

Liquid crystalline polymers (LCPs) represent a new group of engineering plastics, which after
initially high interest brought about by the expected performance improvements!-3, recently have
been waiting for the most appropriate fields of application. Their advantageous properties - like the
chemical resistance, dimensional stability, high temperature applicability and high moduli - yet have
been slightly depreciated by their shortcomings, like a high price and also high processing
temperature. Therefore, an industrially attractive application is using liquid crystalline polymers
filled with cheap fillers or applying LCPs as modifiers for thermoplastic polymers. Such blends are,
as a rule, easily processable and often exhibit the enhanced mechanical properties (in sifu
composites)*-6. Both features should be related to the molecular orientation in a nematic LCP melt
and to the high anisotropy, being developed by a flow field in the heterogeneous polymer blend
while processing. Such orientation gives rise to a lower resistance to flow of LCPs than that
observed for unordered macromolecules. Hence, the melt rheology of liquid crystalline polymers
and LCP blends belongs to the most interesting topics both to the fundamental and applied science.

LCPs have usually high processing/melting temperature, because their crystal-to-nematic transition

temperature is in a range of 290-340°C. This is far beyond the processing temperature of
commodity resins such as polyolefines, polyvinyl chloride and styrene polymers. Therefore
predominantly engineering thermoplastics are used as matrices for LCP-blends, because their
melting temperatures overlap better, thereby facilitating processing of the blends. For the study
reported below polysulfone (PSF) was selected as a matrix polymer - commercial liquid crystalline
polymer Vectra A950 representing rigid copolyesters has been implemented as a second
component.

2. Experimental
Blend components were melt-mixed in a ratio of 15/85 up to 60/40 by injection molding.

Rheological properties have been evaluated by the capillary rheometry and by plate and plate

rheometry at 3000C. Results have been presented in Figure 1 and 2.

PSF exhibit Newtonian behaviour up to 0,1 Hz - at higher deformation rates a shear-thinning has
been observed. Different melt rheology has been reported for Vectra and LCP-blends. One
observes three-regions on a viscosity curve, similar to that proposed by Asada and Onogi’. Yield
stress was reported at low shear rate, followed by the Newtonian plateau and a power law flow
behaviour observed within third region.

At low deformation rates viscous properties of PSF melt dominate over an elastic component. The
differences become lower with increasing shear rates - one expects their balance at 100 Hz

Vectra A950 melt exhibits equal viscous and elastic properties at low deformation rates - with
increasing shear rates the viscous properties dominate. Viscoelasticity of PSF-LCP blends has been
expressed in a similar extent - almost parallel curves of G’ and G” over oscillation frequency was
obtained.

Liquid crystalline polymer melts exhibit polydomain texture - at rest one expects the domains are
space oriented. With increasing shear rates a disentangling of the polydomain structure is assumed,
which results in the unidirectional dispersing of macromolecules along a flow field. High orientation
of LCP in PSF-matrix is supported by the stiff segments of macromolecules.
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Figure 1. Melt viscosity of PSF/LCP system by oscillatory measurements.
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Figure 2. Melt viscosity of PSF/LCP sysiem by capillary rheometry.

3. Conclusions i

- Melt viscosity of LCP-blends is governed by orientation of LCP-domains and LCP-
macromolecules along a flow field.

- Orientation range depends on a deformation rate.

- LCP content is crucial for a melt viscosity level.

References
1. A. Blumstein (Ed.), Polymeric Liquid Crystals, Plenum Press, New York, 1985. _ .
2. R. A Weiss and C. K. Ober, Liquid Crystalline Polymers, American Chemical Society,
Washington, 1990. '
F.P. La Mantia, Thermotropic Liquid Crysial Polymer Blends, Technomic, Lancaster, 1993
. G Kiss, Polym. Eng. Sci., 27, 410 (1987).
S. D. Acierno and F. P. La Mantia (Eds), Liquid Crystal Polymers and LCP Based Blends,
ChemTec Publishing, Toronto, 1993.
6. M. Kozlowski and F. P. La Mantia, J. Appl. Polym. Sci., 66, 969 (1997).
7.T. Asada and S. Onogi, Polym. Eng. Rev., 3, 323 (1983).

oW

101

PerynmpoBaHue CBOMCTB NOJHMEPHBIX KOMIIO3MIHOHHBIX MATEDPHUAIOB HyTEM
HANPABACHHOI0 HCI0/b30BAHUN DPEOJIOIMHYECKHX ABJCHHIL.

A. . Kpamenunnuxos.

MockoBckas rocyHapcTBeHHas aKafeMMs IPHOOPOCTPOEHHS M HH(PODMATHKH.

B TOKOTPOBOASIIMX M IbE30YYBCTBHTENbHBIX MOMMMEPHEIX KOMIIO3MIMORHEIX
matepuanax (IIKM) morpebuTenbckHe CROMCTBA ONpenensioTCs KOHTAKTHBIMH
B3aMMOJICHCTBHAME MEXKAY YaCTHUAMH HamosHHTENA. JII1 CO3AAHHS CHCTEMBI
KOHTaKTHPYIOIMX MEXIy coboit wacTur aucnepcHon dasst 6BUIO HCIONB30BaHO
PEONIOTAYECKOE SIBJIEHUE ~ JMNATAHCHA M JAPYFHe CONYTCIBYIOIIHE €My SBICHHSA.

Kak m3pectHO, mpH JeOpMHPOBaHMH KOHUEHTPHPOBAHHEIX CYCTIEH3HH MOXET
TIPOMCXOIUTh yBenHyenue o0béMa cucreMsl ( aunarancus ). Ecim sto medop-
MHPOBAHHE [IPOBECTH MpPH IOCTOSHHOM 00BEME, TO CHCTEMA CHALHO YHOPOYHSA-
€TCs NPH CABMIE, U BAKOCTH €€ BO3PACcTaeT H3-3a 00pa3oBaHUS HEIOCPENCT-
BEHHEIX KOHTAKTOB MEXIY YacTHIlAMH.

Jna nonmydeHMs MaTepuaroB oTpabarbiBanach CIENyOad TEeXHONOrHdecKas
cXeMa: HNOPOIIOK HATIOMHHTENS MEePeMEIIUBATCS ¢ KOMIOHEHTAMM MATpPHIIEL
3aTeM BBICOKOBS3Kas KOMIIO3MUMS 3arpy’kalack B CHEIHaIbHOE YCTPOWCTBO, Iie
Ha Heé NeficTBOBANO HaIpsKeHHe COBMra. JMaTaHCHd IPHBOAMIA K PA3BUTHEO
KOHTAKTHBLIX B3aUMOJEHCTBHH MEXIY HacTHHaMH, H TEeYeHHe CHCTEMbI CaMO-
IIPOU3BOJIBHO TIPEKpaINalock. BOo3HHKINAS NpH CIABHre CTPYKTYpa (DHKCHpOBAIach
XUMHYECKH OTBEPXIArOMENHCa MaTpHHeH.

Ins orpaboTku mapamerpoB TexHosioruu ITKM, a Tawke ompeneneHms napa-
METPOB aHM30TPOMMH CBOHCTB monydaeMbix [IKM Onumi poBeIEHBI KOMIBIO-
tepHble Hccnenosanus moneneit ITIKM. Brura cospana npymepHas Mozens IHUC-
mepcHoit cucteMbl. [ €€ MOCTPOCHHUS HCIONB30BACA YCOBEPHICHCTBOBAHHEIR
METOL KOHEYHBIX 3TeMeHTOB. Mojenb mpeicTaBisiia coboH MHOMXECTBO BHp-
TYaIbHBIX SHEeK MPOCTPAHCTBA, COACPIKAIIMX MarepHal MaTPHOEl H/HIM MaTepH-
all HAIIOJHMTENST M MHOXECTBO 3NIeMEHTAPHEIX cdep, NpeNcTaBIsIOmMuX coboH
JACTHIBl HAMOJHHUTENA pa3nuyHoi ¢GopMEl. LOJBIIMHCTBO BBIBOJOB, CHENAHHBIX
[0 pe3yAbTaraM MOAEIBHBIX HCC/ICOBaHMH, OBUTH NOATBEPXKICHLI MCCHEAOBAHH~
MU MHKPOCTPYKTYPHI ITOmTydeHHbIX [TKM.

[lpu MCrOJIb30BaHUM B Ka4eCTBE MATPUYHOrO MarepHaia SMOKCHAHOH CMOIBL
DJ1-20,ToKOIpPOBOIAIIEIO MaTepyana — [IOpOiKa HUKENd, a I5e309yBCTBHTENLHOTO
- nopoutka kepamuxe [TC 61 msroroenensl ITKM. Tlokasano, 4to KOMNO3M-
HMOHHbIE TOKOIPOBOSALIHE MaTepHAIb],IONYYEHHbIE OTBEPXKAEHNEM TIPH CHBHTE,
[0 CPAaBHEHHIO ¢ MaTepHAlaMH, OTBEPXIEHHEBRIME B IOKOE, 00I12ai0T MHOTO-
KpaTHO MEHbIIAM OOBEMHBIM conpoTHeicHueM (10 107sIc. pas), sameTHO Gomb-
el YYBCTBHTETLHOCTBIO K HPOZOTBHOMY CIKATHIO, 3HAYMTENLHO JydleH Boc-
MPOM3BOMMOCTBI) 3aBHCHMOCTH OOBEMHOrO COTIPOTHBIEHHS OT HANPSXKEHHA
npofoipHOro ckatus. Y neesodiexTpudeckux IIKM nwesoMonyab BO3pacTal a0
5 pas, Mhe304yBCTBUTENBHOCTE B COTHH pas.
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ANALYSIS OF TEMPERATURE AND VISCOSITY
RELATIONSHIP AND II-TRANSITION IN LIQUIDS

LA Lavygin
SRC RF GNIIChTEOS, 38 sh.Entusiastov, Moskow, Russia

Literature and experimental data obtained by the author in respect of viscosity
(n) dependence on temperatuie (T) for a series of low-molecular liquids and
polymers have been summarized.

Phenyl salicylate, a-phenyl-o-cresol, o-terphenyl, 1,2,3-tri-o-naphtylbenzene, a
series of individual and olygomer methyl(phenyl)siloxanes (distinguished by
molecular chain length and pheny! substituent position) as well as polymers —
polyisobutilene, natural rubber, poly-N-octylmethacrylate were taken as objects.
The obtained results proved previous assumption that n(T) dependence for both
low-molecular liquids and polymers within wide temperature range up to glass
transition temperature T, can be actually described within the framework of a
uniform model of Frenkel — Eiring activation theory by the following expres-
sion:

nzi(AieE:/RT)
i=1

Thus, temperature — viscosity relationship of molecular glass-transition liquids
and polymer melts (if measuring were made within wide enough temperature
range) can be divided into four linear sites (n = 4), to each of them correspond
A and E; constant values divided by three transition zones.

We can assume that specific mass transfer type or mechanism, which can be re-
lated to a definite liquid structure predetermined by cooperative character of its
flow, corresponds to each linear site. The analysis of temperature — viscosity re-
lationship demonstrated that within the whole range of liquid state at least four
independent transfer processes coexist, one of which is limiting within the speci-
fied temperature range, but the effect of the rest ones is small.

If mass transfer mechanism is actually connected with the liquid structure,
which is quite possible, the transition from one mechanism to another reflects
structure change. Transition temperatures can be evaluated from condition
InA; + E/RT = InAj; + Ei/RT or, which is the same, by two neiboring strait
line cross points.

Thus calculated transition temperatures agree well enough with ll-transition
temperatures known from the literature and determined by other techniques.

|
i
2
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We should also mention that relationships of the first, second, and third transi-
tions and T, are actually constant, and their values do not depend on liquid type
which also corresponds to literary data.

A wide range of liquids of various chemical origin and different molecular
structure; individual compounds (including isomers), oligomers and polymers
with always some polydispersity level - was studied in this work. However we
can see only four areas of liquid state with three transitions between them. Evi-
dently this phenomenon is of general character and further research on molecu-
lar level is required for its comprehension.

References
1. LA Lavygin, S.F.Chistov //Vysokomoleculyarnye Soedineniya, 1985, 27,
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RHEOLOGICAL BEHAVIOUR OF MICROCRYSTALLINE CELLULOSE
HYDRO- AND ALCOGELS

M Laka, S.Chernyavskaya, L Faitelson*, E.Jakobsons*
Latvian State Institute of Wood Chemistry, LV-1006 Riga, Latvia
*Institute of Polymer Mechanics, Latvian University, LV-1006 Riga, Latvia

In the present work, the formation and rheological properties of different alcogels of
microcrystalline cellulose (MCC) have been studied and the findings obtained are compared to the
MCC hydrogel dependences considered earlier [1].

MCC hydro- and alcogels were obtained by way of dispersing in a ball mill in aqueous
medium and monoatemic (cthy! and propyl alcohols), biatomic (propylene glycol) and triatomic
{glycerine) alcohols the pulp destructed to the levelling-off degree of polymerisation (LODP) of
cellulose by the thermocatalytic method developed by us. MCC gels were obtained upon dispersing
at a sufficiently high cellulose concentration depending on the chosen medium.

It has been established that the rheological dependences of MCC alcogels as well as MCC
hydrogels have peculiarities typical for liquid-crystalline polymers [2, 3]. Thus, the flow curves
have three pronounced regions connected with the flow of liquid-crystalline domains oriented in
different directions at low shear rates and an alignment of microfibrils of cellulose in a flow
direction at high shear rates. Apart from this, 1t is very important that concentration dependencies
of zero shear rate have a local maximum, in whose region a pronounced liquid-crystalline structure
is formed for rodlike molecule polymers.

The best gel formation is in agueous medium. The rheological peculiarities typical for
liquid-crystalline polymers in the case of MCC hydrogels are more pronounced. In this case, the
necessary cellulose concentraion for gel formation is = §%.

MCC alcogels with the best properties are formed in glycerine medium. In this case, the
necessary cellulose concentration is > 10%. The yield stress of glycerine MCC gels is almost the
same as in the case of hydrogels at the same cellulose concentration, but viscosity is higher owing
1o a relatively high viscosity of the glycerine itself.

The worst MCC gel formation is in monoatomic alcohols, 1.¢. ethyl and propyl alcohols. In
ethyl alcohol, MCC gels are formed at the cellulose concentration 2 16%, while, in propyl alcohol,
at the concentration > 20%. The vield stress and viscosity of MCC ethyl and propyl alcogels are
low.

Hence, according 10 the MCC gel formation capabitity in dispersion media under study,
these can be lined as follows:

water > glycerine > propylene glycol > ethyl alcohol > propyl alcohol

This dispersion media sequence can be explained by their capability of bond (electrostatic,
etc.) formation with cellulose microcrystallites, which is higher for water. For alcohols, it decreases
with decreasing the alcohol atomicity. This is confirmed by the liquid phasc retention volume
(LRV) values obtained by us, which were 380%, 330%, 200%, 65% and 40% for water, glucerine,
propylene glycol, ethyl and propyl alcohols, respectively. Besides, this is in agreement with
dielectric constant values, which are lined in the same sequence for these liguids {4].

References

1. M.G.Laka, L.A Faitelson, E.E.Jakobsons (1998). XIX Symposium on Rheology. Collection of
Abstracts, Klaipeda, Lithuania, p. 40.

2. S.Onogi, T.Asada (1980). In: Rheology and Rheo-optics of Polymer Liquid Crystals,
G.Astarita, G.Marrucci and L Nicolas (Eds.), Vol. 1, Plenum, New York, pp. 127-147.
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Rheological Properties, Structure and Thermal Behavior of One
Representative of LC Copolyesters

A. A. Levchenko, Kh.M. Abdullaev, V.G. Kulichikhin, E.M. Antipov

A.V. Topchiev Institute of Petrochemical Synthesis of Russian Academy of Sciences,

Moscow, Russia

Rheological properties and thermal behavior of a copolyester (CPE)
prepared as high oriented fibers from PET, hydroxybenzoic, terephthalic
acids and hydroquinone (40:20:20:20 mol %) have been investigated by
capillary viscosimetry, WAXS, SAXS and DSC in a temperature range of
30-350 °C. The copolyester under study can be characterized by an existence
of two temperature regions with various shapes of flow curves. Different
values of flow activation energies in the low and high temperature regions
were determined. This material revealed a prominent dependence of viscosity
on a residence time at 240 °C and its absence at higher temperatures. It has
been found that the non-crystalline structure of as-spun fibers can be
identified as a LC smectic state with non-periodic layers. The crystalline
phase (~8 %) coexists with LC one. A first-order phase transition takes place
at 220 °C, related to a presence of block sequences of PET that can be formed
during the synthesis. The remaining part represents solid crystalline phase
melting at 293 °C. This phase plays role of net junctions that prevent the
actual flow of soften CPE. Therefore, in a temperature range 240-250 °C a
pure slipping takes place, at temperatures 255-280 °C a superposition of the
flow and slippage. Only at T>290 °C a real flow proceeds.

The financial support from Deutsche Forschungs Gemeinschaft and Russian
Foundation for Basic Research (grant No 99-03-04003), program “Integration” (grant No
A0132, “Center on Supramolecular Chemistry for High-Technology™) as well as from
INTAS (grant 99-1814) is gratefully acknowledged
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Phase Composition Of Liquid Crystalline Main-Chain With Complicated
Chemical Structure

A.A Levchenko*, V. Razumovskaya**, E.M. Antipov*,
M. Stamm***, P.J. Lemstrq****

* A.V. Topchiev Institute of Petrochemical Synthesis of RAS, Moscow Russia;
**  Moscow State Pedagogical University, Moscow, Russia

**x%  Institut fiir Polymerforschung Dresden e.v., Dresden, Germany

*xxx Dytch Polymer Institute, Eindhoven, The Netherlands

The systematic comparative analysis of the temperature evolution of structure in
fibers of random liquid crystalline (LC) copolyesters, where statistical chains are
constructed from monomeric units of quite different architecture disrupting the
regular packing of macromolecules, either along the backbone or in the direction
lateral to the chain axis, of equal or different lengths, containing or do not
containing side groups, etc., has shown:

1. Despite the statistical chemical structure of copolymer macromolecules, all
copolyesters under study are able to crystallize forming at-least two-phase
semicrystalline materials.

2. Introduction of a bulky substituent into macromolecules always leads to a
development of the phase separation process on the crystallization of the
material under annealing above glass transition temperature.

3. When the comonomer units in copolymer chains are equal, the crystalline phase
looks like typical three-dimensional crystal. If the comonomers are of different
lengths the crystalline phase is better described by the paracrystalline or
nonperiodic layer model with 2D-long-range order and looks rather like
mesophase structure than the truly crystal.

4. The non-crystalline phase of copolyesters and copolyesteramides always
contains LC smectic structure in addition to some part of the nematic LC phase.
Depending on, whether the monomeric units have the same or different lengths,
the typical periodic or unusual aperiodic layer mesophases are formed. As
far as we know, this is the first observation of the latter structure in polymers.

5. On heating of a semicrystalline copolyester always the second order phase
transition from the crystalline state to condis mesophase is observed. The
totality of the experimental data accumulated up today proves the universal
character of the conclusions for any representative of the class of rigid-chain
wholly aromatic random copolyesters.

The totality of the experimental data accumulated up today proves the universal
character of the conclusions for any representative of the class of rigid-chain
wholly aromatic random copolyesters.

The financial support from Deutsche Forschungs Gemeinschaft and Russian Foundation for
Basic Research (grant No 99-03-04003), program “Integration” (grant No A0132, “Center on
Supramolecular Chemistry for High-Technology™) as well as from INTAS (grant 99-1814) is
gratefully acknowledged.
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U3MEHEHUE PEOJIOTHUECKHMX CBOWMCTB KPOBM W VYPOBHS
T'EMOJIM3A v BOJIbHBIX CEPEYHO-COCY JUCThIMH
3ABOJIEBAHUSIMH. JIEUEGHBIHN IDTABMA®EPE3
JImxosenkaa 3.M.Topbynosa H.A Epmosa JL.H. KypOanosa I H.IlocTHHKOB
A.A. Boxbes A A Mogen C.B. 1[si6a HH.
T'emaronormgeckuii Hayunblif nestp PAMH, Mocksa
CyilecTBeHHasd pOJib B MAaTOrEHE3€ CEPACYHO-COCYMMCTHIX  3afoieBaHui
3a00eBanmi NPHHAUICKHUT I€MOPEOJIOrHUECKHM HapyuieHusaM. Peonorwdeckue
CBOMCTBA KPOBM MOTYT CYIISCTBEHHO BIMATh Ha TeuenHe OOne3HH, PasBHTHE
OCIIOKHEHHI ¥ B 3HAYATENILHOM CcTeneHM OO0yCOBIMBAThH BBIPAXECHHOCTh M Xa-
PaKTep MUKPOUHPKYJATOPHBIX HapyIIeHHH. B TO e BpeMs H3BECTHO, YTO B OT-
BET Ha MEHCTBHE CTPECCOPOB (KPOBOTIOTEPA, TPaBMa, THIIOKCHA Da3HUYHOIO
reHesa, BO3ACHCTBHE XAMHUYCCKHX ar¢HTOB, B TOM UHCJE JIEKapCTBEHHBIX IIpe-
napatos, ¢usmueckux dakropos - YOO, CBY, MexaHwdecKnWxX BO3ACHCTBMA W
Ip.) passuBaercs Hecmeuu(UHYECKas DPEaKIHA afanTauMH KpacHOH Kposu -
IPUTPOIMEDPES, BKIFOUAIOAA Pa3pyeHUE HEKOTOPOro KOMUMECTBA 3PUTPOLHTOB
¢ NOCTeIyIOIMM BOCCTAHOBIICHHEM HX uHcna. JleweOubiit nnasmadepes, oTHOCA-
I|iics K rPaBHTAIMOHHBIM METONAM BO3JCHCTBHA Ha CHCTEMY KDOBH, NPHMEHs-
eTcs A1 JCUCHHS MeMKAMEHTO3HOPE3HCTEHTHBIX HIIEMHYECKHX OCNOKHEHHH
GONBLHBIX aTEPOCKIEPOTHUECKUMH IOPAKCHUAMH COCyZoB. Hamm mpoBoamnuchk
HCCIIEIOBAHMA PEOJIOTHUECKMX CBOHCTB KDOBH M KHCJIOTHOH PE3HCTCHTHOCTH
3pUTPOLMTOB y 18 Takux GONBHBIX B 6 NALMEHTOB ¢ NPYTHMH BUIAMH IIATONOTHH
s reMOpEONOTHYECKOR XapaKTEPHCTHKM HCTIONB30BANKCE  CHEAYIOMIHE
MapaMeTphl: ACHMITOTHYECKAs BASKOCTb KPOBH, 3aBUCHMOCTD BS3KOCTH KPOBH OT
CKOpOCTH CHBHra mpu ckopoctsix casura or 0,1 10 98 c-1, BAKOCTB IUIA3MBL,
arperaims B A¢QOPMHPYEMOCT SPUTPOLIMTOB. Y MEAMKAMEHTO3HOPE3HCTEHTHBIX
PINEMHYECKMX OONBHBIX ¢ AaTepPOCKICPOTHYECKHMH MOPAXKEHHAMM COCYIOB
OTMEUATOCh YBENIMUCHHE ACHMIITOTHMECKOH BAKOCTH KpOBH, TIOBBIIICHHE
BA3KOCTH KPOBH TIPH CPEAHHX ¥ MAJBIX CKOPOCTAX CBHIA, YBEAHICHHE BAKOCTH
IUIa3Mbl M YCHJIGHHME arperaiid 3pHTPOIHTOB. JlehOpMHUPYEMOCTE H KHCIOTHAA
PE3HCTEHTHOCT SPHTPOLMTOB HAXONWIHCH B mpesienax (U3HONOTHIECKOH
HopMsl. TTocne mtasmadepe3a H3MCHCHHBIC TTAPAMETPH! PEOTIOTHYECKHX CBOHCTB
KPOBH BOccTaHaBIuBanych. [Ipomeaypa nia3Mo3aMeleHusa, HeCMOTPS Ha TO, UTO
He BJIMMIA HEFATHBHO HA CTIOCOGHOCTE PHTPOLMTOB K AehopMalmM, OKasanach
He06e3pasMMUHOM JUTA SPUTPOLMTOB DAMIMUHEIX MOMYIAUHH. YCTAaHOBIEHA
3aKOHOMEPHOCTh HANM4¥s TEMONM3a pas3IMvHOH MHTCHCHBHOCTM  flOCne
npoleRypsr iasMadepesa.
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Hogkle BO3MOXHOCTH B OHOMEXAHUKE MSITKHX
OMOJOrH4ECKUX TKAHEH.

JLJLJIamen , HH. Oupcos.
Poccuiickuii rocy2apCcTBCRHAIN MEINIMECKNH YHHBEPCHTET.

llennio Hacrosmeii paboThl  SBAANOCL  HCQIEAOBAHME  BOIMOXKHOCTCH
CTPYKTYPHOIO OUOXMMWYECKOTO GHANH3E KPHBLIX HAMpKeHMe - HedopMauus
COCYAMCTOHl CTEHKH HA OCHOBE €¢ ANPOKCHMAIMH 3KCHOHEHIMANLHEIMY
nomaoMamu. O6pasikl HoucuHOM I OCHOBHOM apTepuil Gpamucs :rpn ayTONCHU
Y NpaKrTHW4ecKd 3JO0DOBRIX MYXKYMH, nomﬁmnxuor TpasM, B 2" BO3pacTHhLIX
rpymiax 20 - 30 u 40 - 60 ser. CerMeHTL apTephii MMPUHOA 3 MM TIOABEPraTHCH
CTymendaToMy pacTskensio ¢ maroM 0,2 MM, Kaxubii nocieayiomud mar
nedopMalaM  creaoBan MOCHE MEXBHWWECKOH penaxcaluu obpasua. Kpumeie
HanpsxeHue - nedopMamus cTpowmuce no 12 - 13 SKCTIEPUMERTAILHLIM TOTKEM
IS “MTHOBeHHOro” ¥ KsasMpaBHOBecHOro  cocrosmmil.  Kpuseie
AIPOKCUMHMPOBAIMCH SKCITOHCHIMANLHRIMY TONHHOMBMH BAJA |

1
T(E)= Z‘:Ti(e) =(A- - 3:2‘) ZA; exp{ai(s - 80) }

) smIgeTcd DHTPOIMMHLIM BKNAJOM, 8 CYMMa SKCIIOHEHT €CTh
2

1
rae (;\.-5:

cymma SHEpruil AeopMaMi’ KAXKAOM KOMIOHEHTH M SRIACTCH OTPUKCHHCM
BHYTpeHHE! CTPYKTYPHOH OpraHM3amiM MCclefyeModl GHONOTMIecKOH TKAHH.
TToxasaso, 9To kpuBag AedopMaipis - HaNpKeHHe MOXET GbITh NPEICTABIICHA
TpeMH ODKCIOHEHTAMM, KOHCTRHTRI KOTOPLIX JOCTOBEPHO ?Tmam'rcx B
Ul
BO3pAcCTHRIX rpymmax. Tepmmdeckoe sozjelicTBie (T =40 ) M3IMERIO
KOHCTAHTH IepRoil 3KCIIOHEHTH! B HANPABIECHUN XAPAKTEPHOM fum KoJUTareHs,
BTOpO IKCIIOHEHTHI - JUIA JUIACTHHE, 8 TPEThEd - JWIN TIRKOoM MBIMIIEL Hons
IOJTBEPKACHUE GLUM MPOBEICHE! SKCIIEPUMEHTH HAa CETMEHTaX MOTUCTOTHIKAE,
T.K €ro Credks HOYTH NEIMKOM COCTOMT M3 IVIANKOMBIUCTHOH TKAHH.

BpCSyJ!LTaTG MOJIydeHR HJACHTHUHRIC NoKa3aTenu (ai ) 3KCITOHEHT, TAXKHUEe Ke

Kak g cocylmc'roﬁ CTEHKH, HO NPEIPKCIOHCHIMAIRHEBIC MHOXUTCIH (ﬂi )

UAMCHWICL B TOYHOM COOTBETCTBMM C OTHOCHUTCIBHEIM COACPXKAHMEM
KoJjuiaresa, 3JU18CTHHE B THAAKOMBIHICYHON TKaHH B MOYCTOTHHKE.

B
Konraxrasii aapec: Poccus. 117571, Mocksa, yi. 26 bakuHCKIX KoMHCCapoB,
x1.xopm.1, x::g, ®upcosy H.H., Ten (095) 433-07-78 (n), (095) 246-75-69 (F)’
(095) 246-05-80.(3) :
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Memdaznabie 3dpdexTs B pacmiasax TPOHHBIX CMeCHax
HECOBMECTHMbIX II0JIHMEpOB.
Aemyuuis M.A., Mupownuxoe FO.IT.

B mocneanme romni  MmOrothasHeiM TIOTUMEPHBIM ~ CMECAM
yaensercs  Oonbluoe BHHMAHWE B HayKe M NPOMBIIIEHHOCTH, 4YTO
CBA3AHO € POCTOM 4YMCNA TIPOMBIWICHHBIX MATEPHATOB HA OCHOBE
FETCPOTCHHBIX TIONMMEPHBIX cMecel. CrenoBatensho, Heo6XoTHMO
ACTAJbHO HM3Y4YNTb MOD(ONOTHIO TAKMX CHCTEM, KOTOpas onpejeser
KOHEUHBIE CBOHCTBA Marepmana.

Ilpu cMemenum HecoBMecTHMBIX MoTuMepos 1 u 3 B Matpune 2
BOSMOXHO HECKOJIbKO BapHAHTOB WX DAacHpENENCHHS B MaTPHIE,
DOopMHPOBAHHE CTPYKTYD B TPOHHBIX CMECHX MOKHO MPOTHO3UPOBATH
TIpH IOMOIIH ypaBHeHns XapkuHca-Xo66ea (1)

©31=012-032-613
©13=03,-61,-63

B 3aBucuMocTH 0T Mek(a3HbIX HATTKEHM oy, $asel 1 1 2 dopmupyior
Kaxias He3aBuCHMYIo sMmymbento (puc.l), ecim ofa kosdduumenrta
PacTekaHu# OTPHUATENLHBI, WM OIHA KANCYNHPYET APYTYIO, €Cafl ONMH
13 kK03()MpUIHECHTOB PaCTeKAHHUA TONOKHTENEH.

B oroii pabore Hecnenosanock B3auMOAeHCTBHE BHYTPEHHHX (a3
TP} CMCLICHUK HA CTENeHb JUCTIEPCHOCTH M THIT MOP(OIOTHH TPOHHBIX
CMECCH HECOBMECTHMBIX IOJIMMEPOB HA IBYX CHCTEMaX. Ilepsas -
IIMMA/TIC/TITI  xapakTepu3oBalach HE3aBUCHMBIM pacnpeaenecHieM
tdaz [IMMA u I , Torza kxak B apyroit — IIMMAJTIC/TIBT ¢asa
TIMMA kancysuposana dasy ITBT. B TpoifHbix cMecax ¢ HE3aBHCHMbIM
pacnpenenenuem ¢as pasmep dacthu [IMMA ymerbiuaetcs mout B 6
Pa3s no CPaBHEHMIO C OHMHApHOW CMECHIO IPH TOM K€ COAEPKAHMH
IIMMA. Cpasuusas muamerp uactun [IMMA B OMHAPHBIX M TPOMHBIX
CMECAX MOXKHO CAENATh HECKOIBKO BEIBOLOB!

1) Tomsko wManete kommuectsa I1I1 (0,5-5%) mnpuBomar k
YBEIMYEHUIO CTENEHH AHCHEPCHOCTH. IIpH NPEBBILICHHH
koHmeHTpawy 1 5%  pasmep wactum TIMMA
YBEIMYMBACTCA ¥  MOXET TPEBBICHTS pasMep dacTHI B
BUHApHOIL cMecH.

2) Jucneprupyrouwmii sddext ITIT He NposBILIETCS PH HAKAX
(<10%) konuentpauuax ITIMMA.

3) Kax Gyzner nokasaHo Huxke, aucneprupyiomuii addexT Beerna
COnpoBOkAaeTca nepexoaoM ¢assr [IMMA B ceTky, uto He
BCETAa BHARO Ha MukpodoTorpaduax.
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Hdns yrouneHHs Mopgonorud B OUHAPDHHIX H TPOHHBIX CMECHX

NPAMEIUTACh METOAMKA CEJIEKTHBHOTO pacTsopenus das. [lomyuennsle

JaHHblE TIOKA3BIBAOT, 410 B OmuaprHod cmecw IIMMA nepexoaut B

ceTky npu 52%, a Beemenne Beero 0,5% ITT cemwxkaer noporosyio

roHuenTpamuo o 20%. 1 yem senne xounentpauus 111 tem Gombme

HoporoBas KOHOEHTpalusa mnepexoja B cetxy [IMMA. C  apyroit

CTOPOHSI, 9eM Oonbiie xoHueHTpaua [IMMA 1em Mensie HysxHo 111

s nepexona [IMMA u3 JUCKPETHOM B HEIPEPHBHYIO,

AHAITH3 BTOPOil CHCTEMBI HPHBEN K CIEAYIOLIMM BEIBOJAM:

1) B apotusonosoxuocTs cucreme 1, tperes daza (116T) ue okazmaer
JUCTIEPrHPYIOee ACHCTBHE.

2) Habmoazerca cymecTBEHHOE W3MEHEHHE B MOPQOIOTHH COCTaBHBIX
yactuil [IBT+HIMMA npu H3MEHCHHHM NapIMajibHON KOHLUEHTpALUH
TIET. [Ipu npepnimieavn napruansaoi koguenrpauun 16T 8 IIMMA
50% copmupyiotes onua yactrua [16T okpyxennas cioem [IMMA.
Mpn mowmwxenuun napuuaipHoil xoHueHtpauuu I[IbT npoucxomur
npobnenne yactunsl {1bT Ha MHOKECTBO MENKMX HaCTHIL
IIpemwioxen MexaHW3M B3AUMHOTO BIMAHHA BHYTPeHHHX (a3,

OCHOBaHHBIM Ha wnAee cBoOoaHOro obObeMa MarpHIbl B KOTOPOH

PA3MEINAIOTCS AOMEHH ABYX He B3aMMOACHCTBYIOMUX {cucteMa 1) wiu

KaTicyIMPOBAHHBIX (CHCTEMA 2) KOMIIOHCHTOB.
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Stress Concentration near Interacting Cavities in Nonlinear
Viscoelastic Solids under Finite Deformation

Levin, V.A., and Zingerman, K.M.

Department of Mechanics and Mathematics, Moscow State University
Department of Applied Mathematics, Tver State University

Two-dimensional problems of stress concentration near cavities that are
originated successively in incompressible nonlinear viscoelastic solids are
considered. The problems are solved in a quasi-static statement under
finite strains for plane strain as well as plane stress. The mechanical
properties of the material are described by the following constitutive
equation [1]: 1
M=nll —E(GZI)G"]—pG"‘,

where Z°(¢) is the energetic stress tensor, G(z) is the Green strain
measure tensor, p is a Lagrange multiplier, z is an integral operator
given by ,
Elo 0= mlo )= [1t - )p (eMz], 1(1) = Aexp(-a 1)
0

As is known, the constitutive relations of this type may be used to
describe the mechanical behavior of polymeric materials (for example,
polyurethane).

The problems are formulated using the theory of repeatedly
superimposed large deformations [2-4]. The origination of the cavities is
simulated with the use of a specific scheme [2]; by this, the mechanism of
the cavities’ origination is not taken into account. A pressure may be
applied at the contours of the originated cavities. The cavities may assume
diverse shapes at the moments of origination, for example, circular,
elliptical, rectangular, triangular, star-shaped, etc.

Approximate analytical methods are used for solution of the
problems, namely: the perturbation technique, the Laplace transform, and
Kolosov-Muskhelishvili’s method. Neumann-Schwartz’  alternating
technique is used to take into account an interaction between the cavities.
A specialized computer algebra system is used for computations.

The dependence of stress concentration and likely fracturing pattern
on shapes, sizes, and mutual positions of the holes, as well as on time
intervals between the origination of cavities, is investigated. Time
variations in the shape of cavities are analyzed. A corrections for nonlinear
effects are estimated.
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MOJEIUPOBAIME VIIPYIHX CBOHCTB CTEKTOHAITOTHEHHBIX
NMOJIHUMEPOB

A Hymeixknn
MockoBekas FocyAapCTBCHRAA aKAACMHUA TPHOOPOCTPOCHUA B MHPOPMATHKH

1pokoe HCLIOAB30BAHME IUIACTMACC AIA HIDKCHCPHO-TEXHITIECKHX UejeH B Mannl-
1o~ 1 ApHOOPOCTPOCHAHN TPeDYET BBEICHHA B HCXOAHEIC MONMMEPHT YCHTHBAIOMHNX HAa-
HOMHHEGIES, TO-€CTh HANOIHMTENCH, CYMIECTBCHHO TOBBINAIOMMX MX (HIMKO-MEXa-
IMYecKAe cBOMCTBA! MEXAMMMECKYIO IPOTHOCTh, TBEPAOCTh, MOAYIH YHPYrocTH Ev,
YAAPHYIO BIKOCTH, YIYUMAOMEX HX 3KCIUTYaTALMOHHBIC CBOHMCTBA  {(CHMRAIOMIIX
NON3YEEETH) B TEXHOZOrMIECKHE CBOMACTREA (CHIRAIOINMX YCAAKY 11PH HOPMOBAHEH),

B nacrosmee speMs OpeytokeHo SOBIIOe YHACHO MOACHEH UIR LIPOTHOZHPOBAMY
XAPAKTEPHCTHK HATIOMHEHHEIX TIOMHMEPOR TMO NAPAMETPAM HCXOJHBIX KOMIIOHEHTOR.
¥IT MO1EH HETUIOXKO OTMCBIBAIOT CHCTEMbl PH BBEACHWN MSJIOYCIUTHBAIOIAX HHEPT-
HibiX HANOIMHATCICH THITA METAUTHYECKHA Ml CTEKHHABIX INGPKKOB, TaCTHI Kao/MHa,
rena ORHAKO CHOTEMLL, HANOTHCHHBIC YCHTHBAIONAMA HANOMHIFTCAAMH, TACTHIH! KO-
10pPBIX CONAUMOY PAIBITON LOBEPXMOCIBLIO (JEIMYHKH, BONOKHA), crocobHLIX copbu-
poBaTh Ha CBOCH MOBCPXHOCTH CONBINOE YHCHO MAKPOMOJCKY/I NOIHMEPS, ITHMHE MO-
JIeTAMY OHHCHIBRIOTCH HEYAOBICTBOPHTETLHO,

B nannro# pabote clenana NMonkTKa pazpaborarh IpocTyic MOACTH, YAOBICTBOPH-
TCHLHO ONMCHIBAIOILYK) YIIPYIHe CBOHCTBA HANONHEHHLIX TOJMMEPHLIX KOMIIOSHIH ¢
HCHOIL30RAHACM HOBEHIMAX [IPEACTABICHIH O IPAPO/E YCHACHH.

( 0198CHO COBPEMEHHbBIM NPENCTABICHHIM, JACTHIL HANOIAHUTEIS cOpGHpYIOT no-
HAMED HA CBOCH MOBCPXHOCTH, LIPHUEM CBOACTBA IIOJHMEPA HA HOBCPXHOCTHM OTNAYA-
}°TCH OT CBOMCTB HOJMMEpS B MAcce, BOICUCTBHC OTPAHITIEHMA BOIMOXHOTO Konbop-
MAITIOHHOTO HAbopa: KHHETHYECKHE MIEMEHTRI B ommMepe ( B 0bnacTy u Bpime TeM-
HEPATYPEI CIEKIOBAHNA - CEPMEHTBI MAKPOMONEKYJI, COCTOARIME H3 HECKOIbKHL MOHO-
MEPHBIX JBEHLCB) MOI'YT IPHHHMATH MCHbLICE THCIO BO3MOXKHAIX KOHGOPMALWii H3-31
IPHCYTCTRIA TBEPAOH CTEHKH - [OREPXHOCTH HATIOMMTENA, ITOT YpdexT orpaHmm-
BACT HOABUXHOCTD KHHETHWIECKMX WICMEHTOB, MIOBLIIIAET BPEMA PEIAKCAIE ITHX 3lie-
MCHTOB NpH AaHHOM TeMnepaType M CABHIACT TEMIICPATYPY CTEKTIOBAHWA B CTOPUHY
Goree BRICOKMX TEHMOCPATyYp

Hpeacrasum obpasel] MOTMMEPHBI XOMIOSHINH, KAK COCTOAMMA M3 ABYX mapan-
ACMBHO COCAMACHHLIX YIIPYTHX JJIEMCHTOB: OJMH M3 9THX DJICMCHTOB - MATCpUaln, Co-
CTOSIGUT M3 YACTHIN HANOIHETENS ¢ cOpOHPOBAHHLIMH Ha MMOBEPXHOCTH HATIOMHATEIEM
¥ BTOpOH DICMEHT - TIONMMED DEs HanoMuATe . YIPYrHE CBOHCTBa TakoR AByXyie-
MCETOH CXEMB OTTHCHBAIOTCS HPOCTHIM YPABHCHACM

F. =vE; +(l~V1)En (1)
Ty ofnesHuE CoACPRERRE “yelteHHOH” Qushl v 1- vi - obbeMHOE copepxae
HLEOpBHPORUINOTO 1 HEYCIICHHOIO  TIouMepa. B - Moayis yipyroets “yeusensioR”
¢::st1 1 By - MOAYSIE YHIPYTOCTH HCXOAHOTO HOJEMEpA.

FakuM oBpasoM, HACTOSIHAS MOJEN NPE/UONATAET CYNECTBORAHTC B IOIHMEPHOH
KOMLOSHEME  ‘yowieHHOH” danpl s pacuera yHPYIHX CBOHCTB TakoH yCHICHHOH
dasLt BocronansyeMes GopMynoil, HCIOMLIYCMOH IS pacHera JAHIICKTpHIeckoll npo-
HHTIAEMOCTH MATPHYHBEIX cMeceH ¢ DONMBITNM OTITHTHEM AMAICKTPHYCCKOR ApoHUmac-
MOCTH HSHONHHTEIN OF JUINIEKTPIMECKON NPOHHIAEMOCTH  TIONIMMCPHOR MATPALLL
$opmynoit Bpyrremana. 3aMcHHB 3HAUCHHA AUIICKTPHICCKON NPOHAIACMOCTH Ha Sita-
YeHUS MOAYNE YIPYTOCTH IONY'THM

(E -EDIE-En) = (1-v)) (B1 B ) 13 @
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(BO3MOXHOCTS HCIIOMBLSOBAHNA ITOH GOPMYIEL MOXHO 060CHOBATE CYMECTBOBAHHEM
HHIEKO-MATEMATHYECKON aHANOI N MEXY BA3KO-YIPYTHME H /TIIEKTPHIECKHMH DC-
NAKCAIHOHRBLIMA SBJICHHAMH B [IOIMMEDaX ).

B $opmyse (2) Ec- moayms ynpyroets Hanomuuresid i Eny - MORYR® ynpyrocta cop-
6rpOBaHHOTO [IOJHMEPA.

3uaucHEE MOAYIE YIPYTOCTH copbapoBaHHOro nommepa Somme, yem y necopbu-
POBAHHOTO, MCXOABOTO. B MERMOIEKYNSPHOM B3aMMOAHCTRIN BaXHYO PONbL HIpacT
DOALPHE3YCMOCTs MOYNCKYN INOJMMCPa H HANONHHTENZ MOXHEO NpeAnonoOXHTS, IO
IpH ONHOM A TOM A€ HANONEHMTEIC MEXMONCKYISpHOE B3aMmoneHcTsHe GXAyr npo-
NOPIHONATLHO NAPAMCTPY HOPH3YEMOCTH NOJEMEPa - JMANEKTpHIeckod BocnpH-
aMTaBocTH k=(8-1).

Tpeamonoxuy, 4Te JaHEGIE (aETOp SBIAETCH ONPEACITONUIM BO B3aMMO-
NeHCTRHE [OMHMCpPa ¢ YACTHIIAME HANONHMTCIA. Toria MOAYTE ynpyrocts copbupo-
parmoro nosmmepa 6yaer pasen Em =kEq ([lanee, B pacuerax, 32 £ HpHHAMaeM dKeme-
PHMEHTANLHbIE SHAYCHHA & Ipn sacToTe | MI'D).

s THTepaTYDHBIX AalHLIX H3BECTHO, WTO cioll copbupoBaHHOro nonmMepa Ha
[TOBEPXHOCTH HATIONHNTEN COCTABIMOT OT | 1o 6 MRM.
[Tonares, Ir0 TONMEHA COPOHPOBAHHOIO CIIOR COCTABIAET OXOMO 2,5 MXM K 3HAZ KO-
BEPXHOCTD KaAK/A0H TACTHIM! HATIOHATEIIR, MOXHO PRCCTTaTs Vi, IS MUHCPAIbHBIX
RAponaUTeH TAKON PaACUCT SATPUAHETETEH, TaK KaK y KaxnoM JacTHIR! pasMep cBOM.
Ho ans cnenmaneHe NONYYCHHLIX HANOIHATEIEH, HAIPAMED PESAHOTO CTCKIIOBONOKHS ,
pasMep UACTHE H3BecTex. THIAYHBIC pasmepsl 9acTHIU Amametp D=14 Mxm, moma
L.=200 mxue. Tocic pacuera MOBEPXHOCTH YacTHY, ofheMa HOMIMEpS, cOPOAPOBAHHOTO
HA MOBEPXHOCTH, paccumThBaiE mo dopMyne (2) MORYTL YUDPYTOCTH “yepuieHHOMH”
$asy, coctosmel M3 HANOMHUTCHS M cOPOHPOBAHHOTO TOMEMEPa. 3ATCM PACCHMTRI-
BATH MOAYJIH YIOPYTocTH Beel eMecH 1o popmyne (1).
JUna IpoREpKH MPHMERAMOCTH HPEACTARICHAOH MOAeIH, UM HPOBCICHB! PACYCTE!
Ey A% pAia NOMAMEPOB IPH CONCPRARME CTERIOBONOKES 0T 10 1o 40 ’me.c'o/°“ EBomn
3Ha9cHEs h BAPLAPOBATE JIL AYWINCTC COBHAACHHA DACYCTHEIX SHEWCHENM Ly © 3KCme-
puMenTATLME sHavenwsma! (mpu sToM h =2..2,5) , To HabmonacTos copnageHne
PACUCTHEIX H 3KCNCPUMEHTAIBHER ASHERIR (GPUBCACHL! JAHHEE IR 30% wmac. conep-

KaHHE cTCLIOBOSOKHAY.
Tenmunz copbupor, | Ey T'ma, Ey ITIz

Tlomnvep & )
Ne (1 MIy) |C7IoR DOIRMepa, Mt | pacieT IKCOCP.
1 Tomumpomnern | 2,25 1,97 3.44 3,45
2 TTomamun-6 385 2,25 10,15 10
3 Honuxapbouar 13 2,5 82 8.4
4 Tlomamun-12 3,5 2,1 7,0 71
5

Momcrapon 2,6 2,27 8,71 8,77

Ecmm mpoBecTs pacucTst npd h=2,5 MiM # k=¢-1, T0 OTKIOHCHAC PacCTATARERI
sgagerni By OT IKCHEPUMEHTILHBIX AOCTHTSET 25%.

Jlymmee coBnajcHue PACCIATAHHLX JGHHEIX C KCHCPHMCHTANLHLIMA (opu o1-
CYTCTBHU 3KCTICPHMCHTATLERIX 3H8YCHHMH h) focTHracTes, ecym mpyaTs h=2,5 siom 1t k
PACCURTATS TI0 IMIHpHIecKoRt dopuyne k=2(e-2)+1. IIpn aToM MAKCEMAIEHOS OTKIO-
HEAHE PACCYMTAHHE 3HAUCHAH OT PKCICPHMEHTANBHBIX COCTRRIAET 12,5% - B ciyqae
ITK, 2 oCTARBHBIX MOMHMEPOB 3TO CTKNOHCEHe He Gomee 3%. Taxmnm obpasoM, pe-
BY;HTATE! PAGOTH TOKS3LIBAIOT , ¥TC HPEATOKEHHAS MOASTL JAET YAOBICTBOPHICIEHOE
KONHYCCTBCHHOS COOTBETCTBAC PACUETHRIX 3HATUCHHE H IKCACPHMCHTAIBHEM.

1. Kammraes D.71. ,Coxonpuesa M.B, Cnpasoumix. Bubop mwractmacc A4 H3rOTeB-
NEHEWA B SKCILTYSTAIRR waacni. Jlemarpan. »Xumua” 1987 r. 416 ¢.
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M3yuenne KoajecHeHUHH Kamejb B KOHBEPreHTHOM HOTOKe
Mupownuros FO.I1.

Koanecuenums sBIAETCA OAHMM M3  OCHOBHEIX  (DaKTODOB,
onmpeaenaoninx (hazoByl MOpPQOJIOTHIO B CMECAX HECOBMECTUMBIX
moymMepoB.  Teoperuueckue paspadorkm B sToif  oOmacTH  Ha
CErofHAMIHAN AeHb Pa3BUTH C1a00, a IKCICPUMEHTATLHOE H3YYEeHHE
KOaJIeCUEHUMH B PEAbHBIX CMECHTEIAX CBA3AHO C HMPUHIMIHAILHEIMH
CIOKHOCTAMHE. 1109TOMY 3KCTIEpHMEHTAIIBHbIE AaHHbIE, IloNydeHHBIE B
3To# paboTe NonydeHel HPH ITOMOIIH MOJE/IH KOHBEPIEHTHOTO MOTOKA,
KOTOpas MMHTHPYET PeaibHOe cMemmenne. Kax u3BeCcTHO, KOWTeCeHIINA
Kanenb AHCTIEPCHONH (a3bl NPOHCXOJUT MOA HEeMCTBHEM COBMIOBBIX H
PaCTATHBAIOMINX HANPSDKEHMH. AHAIOTHYHBIH THII TEUEHHA PEATM3YETCa
B KalWLULADHOM peoMeTpe, KOTOphiH # Obu1 BHOpaH B KadecTBe
MOoeBHON cucTeMsl. DGOEKTHBHOCTE KOAISCUSHIIHH ONPe/IeNsiach KaK
COOTHOILCHUE AHAMETPA YacTHL B SKCTPYHAATe K WCXOAHOMY IHAMETPY
4acTull B pe3epByape .

B pabore uccnegopaymcs cMecu [IC/TIMMA pasnmunoro cocrasa
M cooTHOWEeHMA BaskocTed. KoHueHTtpauwma amcmepcHod  (azsl
coctapiia 15 maccoBelx mpoueHTtoB. Jlna  ananmsa  ¢asoBoi
MOPGONIOrHH HCHONB30BAIACh METOIbl TPAHCMHUCCHOHHOM 3MEKTPOHHOR
MHKPOCKOIIHH ¥ KOMIILIOTEPHEIH aHANN3 W300pakeHnd.

OnHa n3 BaXXHEHIINX 331a@4 JAHHOTO HCCIIEIOBAHAA 3aKITIOYANAch
B ONpelEeNiCHHH 30H, B KOTOPHX HauOonee HHTEHCHBHO MPOTEKaeT
KoanecueHMa. Belmn nonydedsl yObTPATOHKHE CPE3bl B Pas/IMMHBIX
ofnactsix pesepByapa, BXOIOBOH 30HBI M Kammsgpa. U3 nomyaeHHBIX
JaHHBIX CJIEJYeT, YTO KOANeCUECHIMS NPOTEKaeT yxe B pe3epsyape,
0JHako Haubonee MHTEHCHBHO UACTHIB! KOANECIHPYIOT B 30HE OMM3KO#
KO BXOAY B Kamwuisp. B caMOM e Kammwuispe KOoajJecLieHIHs:
HE3HAYMTENbHA. [IpH HCHOAb3OBAHHM KaMWLLAPOB € Pa3IHIHBIMK
yrnamn 8xoga ( or 100° a0 1800) ObuT0  OOHAPYKEHO, UYTO C
YMEHBIIEHHEM BXOJOBOTO YTila KOAJICCUEHIMA BO3PACTAET, YTO CBA3AHO C
YBETHICHUEM pa3Mepa KOHBEPTeHTHOH 30HHI.

YBE/IHUCHAE TEeMIIepaTyphl SKCTPY3UH HPUBOAMIIO K YCHICHHIO
KOQIECHEHIMH, YTO OOBICHNETCS YMEHBIICHMEM Ba3KoctH ¢a3s u
o0neraeHNeM CIUAHMA Kaneib. Bapbupys BpeMs CMEIICHHA HCXOJIHOH
cMecyH OBLTH MONyUeHH 06pa3Lbl ¢ Pa3HbIM HCXOJHEIM Pa3MEPOM YaCTHIL.
Hzyyat 3asucuMocTs PQPEKTUBHOCTH KOAJECUEHIMH OT HCXOJHOIO
auamerpa Obilo OOHapyKeHO, 4TO € YBETHUCHHE IHAaMETPa YacTHIl
TPOUCXOAMT PE3KOE MAACHHES KOATICCUCHIMM . OTH JaHHBIE COTTIACYIOTCA
¢ ¢opmynoit CMOITYXOBCKOTO, Fje HaCTOTa KOQJIECUEHIHH 00parHo
nponopuHoHaisHa KyOy nmamerpa yacTuil. B pabore OBUIM MOXY4EHB!
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PHTEpECHBie [JaHHBIC [0 BIMAHHIO COOTHOLIEHHMS BA3KOCTeH Ha
5>¢peKTUBHOCTS KORIECHECHUHAN. JTa 38BHCHMOCTh TIPENCTABIAELT COOOMH
KPUBYIO ¢ MUHHMYMOM B 001aCTH COOTHOUICHHH BA3KOCTEH PaBHKX ~ 1.

[pemiokeHHas  JKCIICPUMEHTATBHAS ~ MOLENb  [IO3BOIAET
HPOTHO3MPOBATh TIOBEHEHUE CMECEH HECOBMECTMMEIX IIONHMMEPOB B
noporeccax nepepaloTkM W BHIOMpATh ONTUMATBHBIC —MapaMeTpsl
CMELICHKMA HpA  KOTOPHIX NpPOMCXOAMT HAMOOICE  KadeCTBEHHOE
JMCTIEPTHEPOBAHHE KOMIOHEHTOB.
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COMPATIBILITY AND VISCOUS PROPERTIES OF BLENDED
POLYCARBONATE AND POLYMETHYLMETACRYLATE

V. Makarova*, N. Avdeev*, S. Kotomin*, V. Kuleznev**, V. Kulichikhin*

*A V Topchiev Institute of Petrochemical Synthesis Russian Academy of Sciences, 29 Leninsky Pr.,
Moscow 117912 Russia

*¥M V. Lomonosov Institute of Fine Chemical Technology, 86 Vernadsky Pr., Moscow 117571 Russia

The compatibility of PC (M,=2.5.10%) and &)
PMMA (My=1.5.10% 7.4.10% 30.10%) above § )
T, of PC (T) was studied with
microinterference method [1]. These polymers
are partially compatible and effect of
miscibility increases with decrease of PMMA
molecular weight. The constructed phase
diagram of blend of PC and PMMA
(M,=1,5x10% is shown in Fig.(2). The diagram
has UCST, i.e. compatibility of components .
increases with increase of temperature. The
UCST was not measured experimentally 44
because it locates above the temperature of
intensive chemical decomposition of PMMA
(T.). Both cquilibrium lines (binodal and
spinodal) are asymmetric, i.e. solubility of
PMMA in PC is higher, than that for PC in 2
PMMA. The Flory-Huggins interaction P
parameters vary from 0,017 to 0.030 m A T T T
ﬁ;:f:;ldence on temperature and composition of PMMA. %

Kinetics of dissolution and viscous ' .

properties at T=240°C in different points of the Fig. Phase dzagr.am of PC-PMMA bl'end (a)‘

. . . and concentration dependence of viscosity
diagram has been examined for this system. Jor the same system (b)
Interdiffusion coefficients change from 1,5.10™ > :
1o 40.10'% m’c with increasing temperature
from 220 to 260°C. These coefficients are
weakly depend on the blend composition.
Activation energy of the mutual diffusion
process is ~170 kJ/mol.

The viscosity was measured with squeeze flow method [2]. The dependence of viscosity on
composition (Fig.(b)) has positive deviation from the logarithmic additive line. Local minimum of the
viscosity near the binodal from a side of higher content of PC was observed. Its existence can be
explained by formation of the fine emulsion with the low interface tension. Such a system should have
low viscosity.

log nn [Pa s]

Reference:

1. Malkin, A Ya. and Chalykh, A. E. Diffusion and Viscosity of Polymers. Methods of Measurements,
Moscow: Khimiya (in Russian), 1979

2. Kotomin, S.V. and Kulichikhin, V.G. Polymer Science B, 1996, V. 38, Ne11-12, P. 498-502
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SOME INVERSE PROBLEMS IN POLYMER RHEOLOGY.
AGAIN

A.Ya. Malkin

Research Institute for Plastics

Moscow, Russia

There are two inverse problems widely discussed in modern rheological
literature. This is interrelations between, first, measured viscoelastic functions and a
relaxation spectrum, and second, rheological functions (flow curve or frequency
dependence of dynamic modules) and MMD Though both problems are rather old, the
growing interest to them appeared about a decade ago and is connected with the
realizing that these problems are principally ill-posed, and do not have general
solutions. Therefore, special methods for search for the “material functions”
(relaxation spectrum and MMD) are necessary.

The problem of calculating a relaxation spectrum is discussed on the base of
the complex of experimental data (frequency dependencies of the components of the
dynamic modules, flow curves, creep function) for propylene/l1-pentene copolymer.
Several independent methods of discrete spectrum calculations based on different
ideas were used. It lead to different distributions of relaxation times along the
frequency axis and their “weights”. However, it appeared that all of them correctly
describe the frequency dependencies of the components of dynamic modules and
integral characteristics of viscoelastic behavior of a material (Newtonian viscosity, the
normal stress coefficient, elastic compliance). In this sense all approaches are
equivalent, and none of them can be treated as the “true” spectrum.

The most crucial reason in estimating the results of different approaches is
calculating the other viscoelastic function and predicting bekavior of a material in
various deformation modes. In our case it is the relaxation and creep functions
obtained through various approximation procedures. The results of relaxation curves
calculations show that all methods used give rather similar results in the central part of
the curves, but the relaxation curves begin to diverse in approaching the high-time
(low-frequency) boundary of the relaxation curves.

A possibility of MMD calculation is discussed on the base of the exact analytic
solution of the inverse problem (Malkin and Teishev, 1987, 1991). It was
demonstrated that the correct result can be obtained only if to convert the inverse
problem under discussion to a semi-inverse one, id to propose any definite shape of a
MMD funetion beforehand. Then it is possible to find the constants characterizing the
position and the width of MMD.
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Maabuescknii B.A.

I'HApOAHHAMEYECKHE H KOHGOPMALUMOHHbIC XRPAKTEPHCTHKH MAKPOMOJIEKY 1
HHTPATOB LEAII0I03b] B PACTBOPAX

PoceriicKHit XMMHKO-TEXHONOTHUECKUMH yHIBEpCHTET, I. MockBa

Mccnenopatus THAPOIMHAMUMECKHX XAPAKTEPHCTK CHCTCMBI HOMUMED — PACTBOPUTEIE,

HOK&3LIBAIOT, 9TO B IUMPOKOH OONACTH MONEKYJAPHLIX MAce (M) nogmmepa oHm MOTYT ObITh

IpeACTABACHB! ypaBHEHUAMH: So = KM (1), o = K, M® [n] = K, M" 3uas 3uaucaus

xoaduumentos K, K, Ky, 2 1 B, MOXHO N0 M3MEPCHHEIM 3HZTCHUAM KOHCTAHTBI CCAMMEHTALHH

So, nuddysu [y B XapaKTEPHCTUYECKOH BA3KOCTH [n] onpeaenste M nomimepa. Jins HATPaTos

nenmonoss (HIY) ¢ yBenHYEHHEM CTENeHH 3AMEDICHHA TMAPOKCHILHBIX IPYIl (y) paBHOBECHAA

JECTKOCTE LICITH 3HATHTEIHHO BO3PACTAET, KOHCTAHTE! B TIPHBEACHHEIX YPABHEHMAX HC OCTAIOTCA

MOCTOSHHBIME, 4TC MOXET NPHBOAHTE K CYHICCTBCHHBIM omubxaM UpH ONPEAEHEHMH HX

MOTEKYISpHBIX Macc. B paGoTe yCTAaHABIMBACTCS B3AMMOCBA3L KOHCTAMT CEAMMEHTAIHH,

audpdy3ns 1 KoHDOPMALHOHHBIX XAPAKTEPHCTUK HIT (cermenra KyHa A, THAPOAMHAMM4ECKOTO
AHAMETpA MONEKyIApHOH vend d) CO CICTIEHBIO €e 3aMCLICHUI Ha OCHOBE TPOBEACHHBIX
IKCNEPMMEHTAILHBIX UCCIENOBAHAH ¥ 8HAIN3A TUTEPATYPHBIX NAHHBIX (no pabotam Jullander J.,
Meyerhoff G., Masiman H., Schultz G.V. u np.). OcHOBHO} METOA MCCAE/0BaHHH — CKOpOCTHAA
cemnmentaiys. CBEeHHA 110 aHAIM3Y BIMSHMA CTETICHA 3aMEUICHHA B HII ua senmguHy Se,
HMEIOUMECS B INTEPATYPE, IPOTHROpEUHBLL. 110 HEKOTOPHIM AAHHEIM {Jullander J.] So ne 3apucHt
ot coaepanmns N, OXHAKO IO APYTHM pe3ynbiaraM [Tlasios I'.M. 1 ap. ] ysenudenne Nor 10,7 no
13,4% NpUBOAMT K POCTY PABHOBECHOH KECTKOCTH MAKPOMORCKYJIB! B ~ 2,5 pasa. Jlina cuCTEMBI
HI{ - auerod (293K) BbigeneHs! Ase rpynnsl 06pa3nos ¢ COASPKAHUEM N138+£02u1224%
0.4%. B rpymy ¢ N = 12,2% souumt cemp o6pasiios Hil, uccnenosambix Hamu. Ha puc. 1
TPENCTABJIEHbI UX 38BHCHMOCTH So 0T MM. CosmecTHas 06paboTKa BCEX pe3yipTaTOB NOKa3bIBacT,
wro ana N = 12,2% 3apucuMocts So = F(M) nuHelina B JHANA30HS M=(0,16-27) 10° r/momms ¢
MOSKeT GBITH IpEACTaRIEHa COOTHOWERMEM So = (0,28 + 0,08) 10712 MO332009 - 1149 o6pasuos ¢ N
= 13,8% B nuanasose M = (0,13-25) 10° r/morm HabonaeTcs yMEHbIICHHE NIOKA3aTed CTCICHH B
ypasuenun (1) ¢ poctom MM. Boinenesbl ABa ydacika, KOTOPhIM COOTBETCTBYIOT CIIEAYIOLIME
xoHcTanThr Se=(0,50,16) 10 MOZ*9 npy M = 0,13-4.8) 10° 1 S¢=(0,110,09) 1072 MO+0D
npu M=(4,8-2,5) 10° 1/MoIb. AHANOrHYHOE HAPYIUEHME JMHEHHOCTH Ul 32BHCHMOCTH Ig
[n]=f(lgM) ormesan Tawxe Schultz G.V. A KECTKOLEMHBIX moauMepoB. OHO CBA3RHO ©
YMCHBIIEHHEM TIPOTEKAEMOCTH MAKPOMOJCKYJ MPH YBETHiCHUH X AHbl UenH. PacdeT
KOH(OPMALMOHHBIX M HAPOIHHAMUICCKIX XBpaKTePACTHK maxpomonexyn HII B pacreopax
OCYLIECTR/IAACA C WCMOAB3OBAHHEM TEOPHH TOCTYMATENRHOTO TPEHHA NEPCHCTEHTHBIX LENEH.

TToCTyNATENEHOE TPEHME NEPCHCTEHTHON LISMH C yu€TOM MPOTEKAHMR, B orcyrcrere d¢pexra
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HCKTIOYCHHOTO 00BEMa, OUT0 PACCMOTPEHO AT MOJEH OKEPENbA C CONPHKACAIOUMMUCH Gycamu

(Q=1431) [Hearst JE, Stockmayer W.H.] n moaenan uepBeo0pasHOro UMMHADA (Q=1,0561)
[Jamakawa H., Fujii M] {So] = Sy Mo (1-Vpo)" = Mno Dy RT)" = (Poo Na)" (M 7AY" M + (Mi/
31 Na) [ln(A/d}QL (2) rae [Se] — XapaKTepUCTHYECKAS KOHCTAHTA CEAMMEHTALMH, M, - MM
envHKLb! [TKHBI LEMA; A — ATAHA CTATMCTHNECKOTO cermenta Kyha, d — reapoaMHaMuHecKuit
AMAMETP MOJERUPYIOUe#d LenH, 1-V pg — (axTop NnaByyecTH; Mo — IMHAMMYECKAR BA3KOCTH
pacTBOpUTENA; Na - 9HCIO ABOTAAPO. Pow - koucTanTa Propu. Pacuer no ypasHeHHIO (2) wnHbi
cermenTa Kyna ans HLL ¢ pasHof cTENeHbIO 3aMELICHNS TIOKa3BIBACT, HTO SHAUCHAR A Ha MOPIAOK
MIPEBOCXOANAT BENHHMHB XAPAKTEPHBIE ANIs THOKOUENHEIX OAMMEPOB H PACTYT € YBEHUYCHHEM Y,
ocobenno npd ¥ > 2 {(cM. pHC. 2). O6cywaaercs NPHPOAZ KECTKOCTH MAKPOMOICKY HLL
THRPOAMHAMWHECKHHA IMaMETP MONIEKYAPHOH LerH HI] B pamkax NOrpeIHOCTH ONPEaEIcHUs He
3aBMCHT OT Y ZJIA OJHOrO H TOFO XK€ PAacTBOPHTENS, AR PasHbIX pacTBOpHICiel OH Pa3aRucH H
3aBUCHT OT ¥X CORbBATHPYIOWIEH CNOCOBGHOCTH! TS aUETOHa d=95,7A, a1 stnaauerarad = 12 A
TTokazano. YTO B3auMOCBA3b Sg, M M 7 JOMKHA YYWTHIBATH 3HAUCHHC ¥, ocobenro npu y>2. Ha
yuactke ¥ = 1,5 — 2.0 Bkaax Yy B BenudnHy So CpashuMm ¢ IKCNEPHMEHTANBHOR TOMHOCTHHO
onpenenenvs Sy (2 -5 %), npu ¥ < 1,5 A-const. YCTAHOBNEHHbIE 38KOHOMEPHOCTH TIPHMEHHME!
is seex pactsoputeneil HLL Takum o6pasoM, 3a5aBasch SHAUEHHCM 7 B nuanasoHe 0 - 2,89, nas
HCTHHNBIX PACTBOPOB, € JOCTATOYHOH TOYHOCTBIO MOXKHO TIONYHAMTH 3ABUCHMOCTH Sy nan L = o
(M), UCICTIOHHB NIPH ITOM TPYAOEMKHH [Ty Th HX IKCIEPHMEHTANLHOTO onpeneaenus. [loayucHubie
33KOHOMEPHOCTY TIPOBEPCHB! M NIOATBEPKACHDI Ha obpasuax HLL (y = 2,2 - 2,5), HOI.IBepFHyT:IX
0bpaboTke WETOMHbIMK PACTBOPAMU Cron = 0,5 N, ripu Bpemenax 15, 30, 60 # 120 mun., T =42°C.

PaccuyuTaHHEIC AT HBX 3HAYCHUA CTATHCTHYECKOIO CErMEHTA K)"Ha TIPEACTAB/ICHDI Ha pec. 2.

500P .
|
l
\
|

HHBI CETMEHTA
Puc. 1. 3aBUCUMOCTH KOHCTAHTBI CEAMMEHTatUN Puc. 2. 3aBUCHMOCTD BEJIUY

, 3z "
Se 0T MM aas pacTsopos HLL 8 atieTone, .KyHa A OT CTETEHH JAMELICHHH ¥

293K N=12,2 (1)1 13,8% (2).
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RHEOLOGICAL STUDIES OF GEL-FORMING SYSTEMS FOR ENHANCED OIL
RECOVERY

V.N. Manzhai, O.A. Krylova, L K. Altunina

Institute of Petroleum Chemistry RAS, Tomsk, Russia

E-mail: canc@ipc.tsc.ru

The use of a thickened system for selective blocking of overflooded drainaged zones is one
of the ways intended to enhance oil recovery of the exhausted deposits. It allows one to redistribute
filtration flows in the direction of oil-saturated seams. The change in a filtration path of oil-
displacing fluids improves conformance and increases a recovery factor.

Gel-forming inorganic aqueous systems based on aluminium salts and carbamide are
considered as promising ones to solve the given problem. The systems are low viscous solutions
under the surface conditions ( ~ 1 mPa s). At injection of the systems into wells followed by
filtration through a porous medium at elevated temperatures carbamide hydrolysis proceeds in the
system to yield ammonia and CO,. Gradual increase in pH of the solution from weak acid to weak
alkaline accompanies the process. At a certain pH value one can observe a momentary gelation of
aluminium hydroxide, which is a thixotropic pseudoplastic body of a coagulation structure.

It has been determined that rheological and as a result technological properties of the gel
formed depend on the components concentration in the initial composition and on time of thermal
and shearing stresses. A tendency of a space structure of aluminium hydroxide to syneresis has been
revealed.

The effect of ionogeneous and non-ionogeneneous polymers of various molecular weights
and concentrations introduced into the initial system has been studied. Experimental investigations
on the filtration of the integrated composition through two parallel columns of different
permeability, simulating linear heterogeneity of the formations, have shown scope for several fold
decrease in the concentration of the initial inorganic components at polymer introduction without

any worsening of rheological properties of the gel formed.
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Peonornueckue uccaenosanus reneoGpazylome CHCTEM JUUIsA
TIOBHIIICHUA HGCbTCOT}Ia‘II/I [1aCTOB

Manxait B.H., Kpeurosa O.A., Arryauna JLK.

HUncruryT xumun vedth CO PAH, np. Axanemunueckuii-3, Tomex, 634021, Poccus

Omuum #3 cnocodoB MOBBILEHMS He(TEOTZAYH HCTOU(EHHBIX MECTOPOKIEHHUE
SBJETCA ~ UCHOMB30OBAHHWE 3ArYIUEHHBIX CHCTEM JUIE  CENEKTHBHOIO  GNOKHpOBAaHWA
BBICOKOOOBOIHEHHBIX ~ APEHHPYEMBIX  30H,  IPMBONAMEE K  MNepepachpefelleHHIo
GUABTPALOHHLIX YIOTOKOB B HaNpaBieHMM HedTeHaCHINEHHBIX NpOTMTAcTKOB. HMaMeHeHwe
nyTedt GuabTpauuK HEPTEBBHITECHIOLIMX (IHOHAOB CTIOCOBCTBYET VBEIHUYEHAIO OXBATA IIACTA
3aBONHEHHEM W YBENMYEHHIO Koa(puimenTa HedreoTaaun.

Hns  pewmenns nadbo¥ 3amaum  Haubonee IIEPCICKTHBHHIME  NIPEACTABNSIOTCS
reneobpasyroliie HeOpPraHHYeCkKHe BOIHLIE CHCTEMBl HAa OCHOBE CONEH amOMMHHS 1
xapbaMuna, KOTOPEHIE B MOBEPXHOCTHAIX YCIOBHAX ABJISAIOTCS MANOBA3KHMH PAcTBOpaMu (1 ~ 1
Mlla-c). Tlpe sakauusanuu MX B CKBEKMHBI U MOCAenyomeH (QHIRTPAaUNH Yepe3 MOPHCTYIO
cpely IpH  IOBBIEHHBIX  TEMIIEPATypaX  IIPOMCXOOMT  FUAPONM3  Kapbamiina,
COTPOBOKIAIOMMICA BbIIGNEHHEM aMMMaKa H YIJGKMCIOIC rasa M ITOCTEHNEHHBIM
ysemrdeHuem pH cpennl or cnaboxmeno#t ke crabomenoynoif. TIpu JOCTHKEHHH HEKOTOPOro
3gayerus pH npoOMCXOOMT IPakTHYECKH MIHOBeHHOe 06pasoBaHKe Tens THIPOKCHNA
AMOMHLNE, KOTOPEIT ABJIETCS THKCOTPONEBIM NCEBAOMIACTHYECKUM TE/IOM KOAry IMIHOHHOH
CTPYKTYDEL YCTAEOBNEHO, WTO PEOIOrUMECKHUe H, CIENOBATENEHO, TEXHONOTHYECKHE CBORCTBA
o0Opasylouierocs rens 3&BHCAT OT KOHLEHTPAUHK KOMIIOHEHTOB B MCXOAHOM KOMIO3ALHMH M
BpeMeHH BO3JEHCTBHA TEPMHUYECKHX W CHOBHIOBLIX Harpy3oK. BhINBI€HA CKJIOHHOCTSH
TMPOCTPaHCTBEHHOM CTPYKTYPHI M’HIPOKCHIA AIIOMHHHA K CHHEPE3HCY.

Hay4eHO BAMAHME HA CTPYKTYPHO-MEXGHHYECKYHO IIPOYHOCTb TeNs BBEJEHHC B
HCXOIHYI0 CHCTEMY MOHOI€HHBIX M HEHMOHOTEHHLIX TONMMEPOB Da3NHYHBIX MONCKYJADHBIX
MACC ¥ KOHUEHTpanuil. DKCIepHMeHTalpHbie MCCAENOBAHMS 3AKOHOMEpHOCTEH (uibTpauiy
COBMENIEHHOH KOMMO3MUMA 4epe3 [Be NapaUleNbHble KOIOHKH Pasmu4HONi TPOHHIIACMOCTH,
3ATIONHEHHBIE NE3UHTETPHPOBAHHEIM KEPHOBHIM MATEPHAIOM, H MOIETHPYIOIMHE THHEHHYIO
HEOIHOPOAHOCTb ILIACTOB, TOKA3ANM BO3MOXKHOCTb YMEHbLUICHWA KOHUEHTPALMU HCXOINHbBIX

HECPraHWYeCKHX KOMIOHEHTOB B HECKOJIbKO pa3 NpH BBEAEHUHM MOJUMEPOB Se3 yXynumenus

peosioruyeckux CBolicTe ofpasytonierces resns.
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Rheological, electrical and electrorheological properties of
carbon black filled polyethylene melts

J. Mike$ova, V. Bouda*
Institute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic
Heyrovsky Sq.2, 162 06 Prague 6
*Faculty of Electrical Engineering, Czech Technical University
Technicka 2,166 27 Prague 6
Czech Republic

Despite the common opinion, that electrical properties of carbon black (CB) filled
polymers result from black magic, there is a possibility of controlling their final conductivity by
an additional annealing above the meliing point or the glass transition temperature of the
matrix. The carbon black network in the polymer, resulting from the used processing
technology. is reconstructed by spontanecus agglomeration of filler particles during the
annealing and the conductivity of the composite increases up to a limit value.

A study was carried out to observe the process of network evolution by elasticity, DC
and AC conductivity measurements of CB-polymer melts during the annealing. The interest
was focused on effects of filler concentration, temperature, processing conditions and matrix
degradation. The simultaneous influence of shear and electric field on viscoelastic properties
was also investigated.

The experiments were performed on a commercial low-density polyethylene fiilled with
1.9- 8.9 vol. % of commercial “high structured” carbon black. Linear viscoelastic properties,
as well as DC and AC conductivities were measured in sifu and in real time during annealing
at 140-200 °C. A rotational rheoruetr Rheometric SYS4 with cone-plate and modified plate-
plate (brass clectrodes) geometry was used. The conductivities at 1 V voltage were measured
between tinned copper eiectrodes in a heated chamber.

A cnitical filler concentration (@u ~ 4 vol. %) was found in the rheological behavioia
of studied melts. The meits with lower contents of carbon black behaved as viscoelastic fu:
(G">(); during an annealing experiment, the elasticity of these samples was growing and both
dynamic moduli crossed at any time. The melts with higher filler contents (¢™0uu) showz..
some kind of network structure just at the beginning of annealing because of the opposite
inequality G>G'. A slight increase of melt elasticity was observed in the experiments at 140~
18C “C. At temperatures gbove 180 °C, a rapid growth of the modulus G appeared after »
delay. The delay times were dependent on the carbon black content and temperature.

An interesting increase in AC conductivity, consisting of two parts with Jocal miniraum,
was measured after a delay time during the annesling. The experiments in inert nitrogen
atmosphere showed a significant effect of thermocxidative degradation of the polymer matrix
not only on elasticity but also on the growth of AC conductivity of CB-filled melts in air.
Thermal analysis of the studied melts demonstrated a direct connection between the beginning
of matrix degradation and the first increase in AC conductivity during the annealing
experiment.

A model of slectrostatic repulsive interactions was used to explain the experimental
data on the AC conductivity growth during annealing experiments.
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PEOJIOI HMECKHE CBOHCTBA KPOBH B IP OLIECCE
SKCHNEPHUMEHTAJBHOI' O M JIEYEFHON O KPHOIUIA3 MAGEPE3 A

HII Mirbkoeckas, B A Micypos, Katsuaki Yoshizaki, CB Binmasckas, I0A
Myxapckas, @H Jh6as, E C bemckas, [l ZL [iycs, AB CrapocTud

MIHCKMIT rocymapcTBeHHsH MemOmHECKHE wHCTHTYT, AHK “Wicturyr Temmo- H
maccoobmenz im A B JIskosa” (AH PB) , 9-1 wmHydeckas GombHuua, T MuHCk, Akita

University College of Allied Medical Science (Japan)

B HeKOTOPEX CHydYasx NpMMEHeHME IperapaToB GasucHON Tepanwu B coqemsmm c
HECTEpOMIHLIMY [POTHBOBOCTIANMIC/IHHEMA CpeJICTBAME HE [O3BOIAET JOOMTHCA
[OTIO ¥MTEIBEEX Pe3yAbTaToB y OOMBHEX PEeBMATOHMIHDIM aprpurom (PA), Heqe;ﬁ
KOTOPOro OCTaeTcs OJHOM B CaMBX CIIOMHBX IpoGieM coBpeMe HHOH w;munﬂzln Joa
TOpIHMAHOro TedeHuas PA  ycraHoBiieHO HAJIM4HE  TIOB BIITE HAA mkocmocxp "
NPIBHAKOB JIATEHTHOH I'MICPKOATYAIMOHHON (B3EL CHHAPOMA BHYTDHC L)Im::(c 0
cBépropanud. B komuiekcHo# Teparmuu PA NpEMeHIKICA pas/HIHLE ;‘zﬁm - :fac
KOpIopasbHOr o Bosneﬁc'rnlx_«[m, B ToM umcie massadepes (IIA) u  xpu P

2 c .

lmﬁﬁ:iiﬁné%mqremnmmecxm H BOIE MHYECKHX pacchofixm-B6 rq::
nposegerpy KITA ¢ TIC #BIfKrcsa NpeBLIIEHYE MAKCHMABHO nonyc-gnmro o ::I,M
ymanse MO TUIa3MEl C PasBHTHMEM TNyGOKOH THNONPOTEMHEMHH U HeOmarompus

MM TTOBE € HiE M KPOBHL
peog(:;ennze;imnam; 3xcrepnp1vema1mnoﬁ Mojenu kproras va depesa (KIIA), muﬁ:ec;mni
pa3syMIHEK To 06BEMy BAPHAHTOB 3aMECTHTEILHOM TEPAIliW, M3MEHEHHA Peonor ook
CBOWCTB KpOBH U LOKasarenelt nepudeprdeckoit remnnﬂa“mmn B I o
"Gonb e 06Be MHBK" HpoeXyp Ha Gase @Gopa'ropnn HOpMAJIBHOM Qmplongzﬂn: Akita
University College of Allied Medical Science 3 1995 romy Gema ssron P

OHKAX.
oml/llr:(::‘:léﬁogm PEOJNIOT MHECKHX XapaKTePUCTHK KPOBH BO BCEX npoéia]i(A Bsn};oggi:é:s
nmpH cTaGWIRHOH Temileparype Ha BHCKO3HMETPE TDOM3BOACTBA ( m:ocm i
viscometer). Fh pucyHke | NOKa3aHO H3MEHEHHE BA3KOCTH KPOBH B 32BHC O o
CKOpOCTH CHBHTa (3Hech HAG/IIQIAETCA MAIEHHE BASKOCTH 1O HEKOTOPOrO mp

3HAYC HUA). 5 3
BA3KOCTb KPOBM COCTOHT IB IBYX KOMIOHEHTOB: HbIXOHOBCKOH H aHOMAJBHOM,

KOTOpY KO MO HO ON¥HCaTh YpaBHCHHE M

i 4))

s
n=n,+,",
Yty
BIMA 2 a Ve
Ora ¢opMyia JaeT XOPOIEE COTNACKE € SKCTEPHME HTAIBH JaHHBIMA r:ngTg
Nw - €CTH BAIKOCTH, KOTOPYIO MMENA OBl CyCIREBHA TOH i€ Komx;:rg:;{:lhd T »
OTCYTCTBHE I}0Oro RIAMMONEHCTBAA Me)gly HHMA 33 ¥C o omxauxpﬂm)171
nuHAMEYecKoro. ThpaMeETp 7, XapakTepmyeT NpOYHOCTD Cpr]Cl‘M gfg:;mee p:::3 "
HYE, Te
OBY, 9EM BBINE €T0 3HAYEHNE, 3
PMEHHEIMH 37€MEHTAMH KDOB} Py e
gperan,x TpeTmit mapaMeTp Y- KOHCTaHTa Kaxy UpHcd KHHETHYECKOH CKOp

paspy UEHHA CTPYKTYPHbIX €JWHHIL

napaMeTp b YPaBHe HuA D,
SR A Pe3YIBTaTEl  3TO  BBMHCJICHHS
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Bpown, Habnrqiaercs TIAZIEHHE BCEX
napaMeTPOB YpaBHe HuA 1.
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PucyHok 2 1k mMenerme TRPaMETPOB ypaBHE HUA
(1) npu npopenexuu KTIA, keampats — rugpo-
AnHa MA4eCKad BA3KOCTE (h0), Kpy #&u — Komc- OTBE YR OLIHe 3a CTPYKTYpO-
TaHTA Ka Xy NEACH KEHETHYECKOH CROPOCTH o6pasoBarme B KpoBH (T M +). Bro
Paspy e HHA CTPYKTYPHBIX MRy (g0), Tpey- MOXHO CBA3aTh C TeM  uro
FOIBHUKH ~ TIPOYHOCTH CTPYKTYPEI(D), ACKCTPaH, KOTOPRE! IPHUME HISTCA B

Ka4ecTBe 3aMECTHIENBLHOT O
UpenapaTa, BNMAET Ha IIPONECC B
obpazoBanms CTPYKTYP bl

Wnrepecno  ormermrs, uro HIBKOMONCKYNAPHEE ~ REKCTPAHEl MOTYT  B5B LBATH
CTIONTAHHY IO 4rperalfio B KPOBH, HO B JAHHOM CIlydae HEKCTPaH sBieTcs PakTopoM
KOTOPEHH{ YrHETAeT MPONECCHI arperaiy i, COOTBETCTBEHHO, 00pAa3oOBAHMA CTPYKTYpEI
KpoBAEOH cycnemsm THpaMeTp rumpoassa MHuecKO# BRRKoCTH HCHbY bEAET MEHE IBC
TAjienue, KOTCPOE, B OCHOBHOM, CBS3aHO ¢ TMNEHHMEM HOKA3aTen FEeMATOKPHTA 3-32
paiBeie I KPOBH

TbnyueHnse pezysmTars CBUICTC/BLCTBYHE B IONB3Y TOMO, 9T0  IHEA MHKA
PCONOT HHECKHMX XapAKTEPHCTHK KPOBH KPOTHKA MAKC HMAJThHa TP Y EBEiCHHK TIEPBOIl 11072 bl
3aMECTHTCNIBHOTO pacTBopa. [Dbenemyroume pocTarouso arpecCHBHEE MR HMITYJIAIIH
TEMONMTIUMK W 3200pa KPOBH He COMPOBOMNAINCS CyLECTBEHHAMH V3 MEHE HUS M
PeOnor HYECKOr O NMOBE IEHHA.

Hn  Gase Bemopycckoro pecnyOnuKaHCKOTO  PEBMATONOT HUECKOr O HeHTS,
benepyccxoroe meurpa SKCTPAKCPNIOLATbHOH NSTOKCHMAIME TPOJON #EHBI HOCTE OB Y ~
PeONOr HIECKIX CBOACTR KPOBM B Npotiecce JeuebHor o s M depesa.

Habniqrenne ocyuecTmnocs 3a 67 GompHenm PA, nns mocraHOBKe muarsosa
KOTOpLX HMCIIONB3OBANMNCh kpHTepHH APA 3 wiX 9 GompHbX PA ¢ CHCTEMHLns:
OPOSRIECHUAMH  0e3 BBPAKSHHBLX  I'e MOIUHA MUYECKHX Hapyuesui B gnema
ofcaenoBaHbX GoMbHEK 6bm0 64 deHumH u 3 MyxunH, Tpecbraiany nmig,
3afoneBTME B MONOZOM BO3pacTe. Cpenmmit Bozpact GoMBHEK cocTaBin 35.3 rous,
KonleGarua ot 22 g0 41 siet, cpenmis TPOJOIKITeIB HOC TR 3a00IeBaHud - 8.1 roma.

Peonormueckme cBolcTBA KpOBH ¥ rum3msl HCCAeIOBANKCh TpH  cTaSwmmHek
TEMIEPATYPE C [OMO {0 HECTALFEOHADHOIC BHCKO3HMETPA, B KOTOPOM HCTIC/TB3YETCH
CHCTEMA COOCHBK IDUIHHIDOB C TEUEHHWEM NPOCTOrO CHBMTA B 3a30pe MEKTY HEMH,
OpeKTUBHOCT Tepammi oLeHMBANACH DO CYCTABHOMY HHAEKCY Piun,  umeny
BOCTRJIEHHEK CYCTABOB, MHTEHCHBHOCTHM BOJCBOFO CHHIPOMB, HPOTONMMTENLHOCTH U
BEDANEHHOCTH YTPeHHEH CKOBRHHOCTYH, Ta6OpaTOPHSM TOKASATeIsM (yposHIO COD,
NpOTCHHOrpaAMME, [MHAMAKE THIPA PeBMATOMTHONO  (uKTOpa, LHPKYIIHPY KGIHX
MMMy HHBX KOMILTEXCOB, AMMyHOJIO6YIMHOB Knaccor G, M, A).

Tonoxuremsuelt KuHYeC KU 20¢eXT nocrne ozHoKpaTHOro ceakca KIIA ¢ TIC 6gm
YCTaHOBACH y 51.2% GoMeHBK, 4T0 NPOABMIOCH YMEHE IEHHEM IIPOFON KUTE B HOCTH
YIpeHHEN CKOBAHHOCTH ¥ [1OBBIUE HHEM > OQCKTHBHOCTH  HECTEPOHTHON TIPOTHBO-
bocmanuresbHOW  Tepamm.  [beie  3aBepHEHMS  Kypea  fededma YCTaHOBNE HA
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00 ¥ATENMbHAS  KITHHHKO-N1a060pAaTOPHAS  [MHAMMKA, OLHAKO THIPHI PEBMITOMIHOIO
¢aKkTopa W LMpKYTHMpYKIUME MMMYHHEE KOMIUIEKCHI MMETH TONBKO TEHACHIUIO K
ymeHp ueHHi0 B npouecce mposenenms KIIA ¢ IT ¢ o6bnéMOM ymansemod miasmsl B
apenenax 30% or OLK cepb&3HBK re MOAMHA MUHECKHX PACCTPOHCTB HE HABIT KIAIOCH.

PesysbTaT b1 13 MEpe HU pe CTABNE HBL HA PHC. .

Kpuspe Teuemms ofpaGaToBanuch METOOOM  HAMME HE [MX KBAZpaTOB i
HbKXYOHOBCKO# MOMenu 171 NOMyYeHHd 3HAYEHMA BA3KOCTH  Peonor Mueckme
XapakTepHCTHKH U1 pasHbX CepMdl IBMepeHMHd DOAOBHDB], OTIHYAKXYCHS  JIHON
YHC/ICHHBIMM 3HAYCHUAMA. JiT eanHO06pasHOro CONOCTABNE HIA N0y HHBIX 3 HAYe HUi
AAHHBE MO BASKOCTM MATEMATHYCCKH [PHBONWIMCH K €JHHOMY CTAHIAPTHOMY
nokazarento remarokpura (H=30%), a 3aTeM HOpmMpoBaiMCh Ha BSBKOCTB HUCXOLHOH
KpoBH. QY HKIIMOHAIbHAS 3aBHCHMOCTD 3HAYEHHHA BA3KOCTH OT reMATOKPHUTA B JIHAIIA3 OHE
HMCC/Ielye MbIX 3 HAE HHH re MaTokpHra (30-50%) moTuMHseTCS THHe HHOMY 3aKOHYy.
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Puc.l. KpuBbe Teyenws kpoBH nauuenra M mpH mwasmadepese B 3aBECHMDCTH OT
HPOBOAMMOI IPOLEIYPEl (T — HANIPANE HKE CABUra, MIB; v — CKOpOCTH CIOBHT A, c"):

1 - mexonras kposs ( H=39.3 %),

2 ~ KpoBb 1ocne re Mo KUkl ( H=33 %),

3 ~ xposp mocrie 3a6opa ! 51 kposu ( HE28 %),

4 — kpoBb nocne perHys un ( HE36.3 %).

Ha Bcex crammax TepamuM HAGTHNANOCH IBMEHEHHE CpelHell BeJMUMHBI BI3KOCTH,
KoTopas cHayajma y6epBaeT (Mocne reMOOHIIAUMH K 3a60pa KpoBH), JOCTHras MHHHUMYMA
TpH 3afope KpOBM, M K 4eTBEpTOH NocrenHedi Mpouemype (peHudyysmu) CTPEMHUTCA K
MepBOHAYALHOMY 3HAYEHHIO (CocTaiusier B cpeaseM 91% oOr mepBoHAYAMBHOM
BEJMYMHE), 9I0 MOXHO OOBACHMIG IBMEEEHHEM KOHLEHTPAlMH GCJIKOB B IDIasMe,
Cpenmpss BenudMHA MOKa3aTeNd FeMATOKPUTA NMHAMHYECKH MEHACTCA HA BCEX 3TAIAX
npoBeneHMA Teparmuu. [bcre mpoueXyp CpefHss BEMUHHA €TO COCTABJSET B CPEHEM
92% OT MEepPBOHAYANLHOTO 3 HAYE HHUA.

Hunamirieckoe HCC/eOBaHME TOKA3aTeNiel PEQIOrHMHECKOTO TOBEICHHMS KPOBH H
reMATOKPHTA B NpOUEcce MpoBeNEHHs mpoueayp IIA nossossieT KopperHpoBaTh 06weM K
Ka4YeCTBO 3aMECTUTE/LHOH Tepamuy, KOMMYECTBO MPONENYP, a TaKji€ ONpeJeNATh
TIOKa3aHMA K [TPOBENIE HHIO KO MO HHHPOBAaHHOM TEpa UL
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Influence of long-chain branching on rheological properties of polymer melts

Helmut Miinstedt, Claus Gabriel, Jens Hepperle
Institute of Polymer Materials, Department of Materials Science, University of Erlangen-Ntirnberg,
Martensstr. 7, D-91058 Erlangen

The processing behaviour of polymer materiais and end-use properties of items manufactured from them
are significantly determined by the structure of the macromolecules. About the influence of the molar
mass and the molar mass distribution established knowledge exists which allows a product optimization

with respect to distinct applications at least from a qualitative point of view.

Much less is known about the role of long-~chain branching (LCB) on processing and end-use properties.
One reason for that is the difficulty to characterize long-chain branches, the other that it was not possible
over a long period of time to alter their topography. This situation has changed during the last few years
as long-chain branching can be varied by new polymerization methods using metallocene catalysts, for
example. More and more different polymers are modified by long-chain branching in order to exploit the

improved properties induced by it,

On the one hand the rheological behaviour of polymer melts is strongly infiuenced by long-chain
branches, on the other rheology represents a powerful link between molecular structure and processing.
That is the reason why rheological measurements on polymer melts and particularly on long-chain

branched samples are of such great importance.

Different theological experiments in shear and elongation were performed on long-chain brenched
polyethylenes, pelypropylenes and polystyrenes as well as their linear counterparts. A fundamental
difficulty in interpreting rheological measurements with respect 10 the influence of LCB of conventional
polymers arises {rom the findings that the molar mass distribution and long-chain branching qualitatively
have the same effect on properties of the melts like shear thinning, elasticity or strain hardening in

elongational flow.

Using a linear and a long-chain branched polyethylene of nearly the same molar mass distribution the
effect of branching on creep and creep recovery in shear was investigated. Moreover, these two samples
were characterized in dynamic-mechanical experiments. The results show that elasticity and activation
energy of the melt significantly increase by branching and the shear thinning becomes more pronounced.

In elongational flow strain hardening occurred for the long-chain branched polyethylene.

The effect of LCB was studied on a pair of polypropylenes, too. One of them is a conventiona! linear

material, the other an electron beam irradiated sample. The long-chain branching of the irradiated sample
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was characterized by measuring the intrinsic viscosity as a function of molar mass using GPC-online
viscometry. For the linear material strain hardening in clongational flow could not be found whereas the
strain hardening of the long-chain branched sample was more pronounced than for any other polyolefin
known from literature. Besides elongation, the two polypropylenes were characterized in shear, too.

Elasticity and shear thinning were found to increase for the long-chain branched sample.

The results on the long-chain branched polyolefins are difficult to interpret as their topography is
unknown. Therefore, measurements on long-chain branched polystyrenes of a definite structure were
performed. Anionically polymerized molecules with functional end groups, so-called macromonomers,
were copolymerized with styrene by a radical reaction. Using this method, comb-like samples with a
definite length and concentration of branches were obtained. In elongational flow it was found that strain
hardening becomes more pronounced with increasing branching density but that the molar mass of the
branches which was changed between 14 000 and 58 000 g/mole does not show a significant influence.
LCB in polystyrenes reduces the zero shear viscosity but has a negligibly small effect on the frequency

dependence of the complex viscosity.

The findings of the influence of long-chain branches on rheological properties of the three different

polymer classes investigated are tried to be explained by their branching structures.
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FEATURES OF RHEOLOGICAL BEHAVIOR OF MIXTURES OF LIQUID OLIGOMERS
WITH OLIGOIMIDES.

S.Mezhikovskii, E.Vasil'chenko, B.Zapadinskii

N.Semenov Institute of Chemical Physics
Russian Academy of Sciences

In this study we discuss some experimental concentration and temperature dependences of
shear viscosity in blends of the oligoimide (the reaction product of N,N"-bisfurfuryliden-4,4'-
diaminodiphenyloxide and m-phenylen-dimaleimide) with two types of liquid oligomers - diepoxyde
ED-20 (bisphenol A diglycidy! ether, epoxy content 20 and oligourethane dimethacrylate OUM-2F
with N-substituted urethane groups — a product of the reaction between bischloroformate of diethylene
glycol with 2-(phenylamino)ethyl metharylate, measured in the broad range of shear rates.

It has been found that the totality of obtained results, sometimes contradictory, is inconsistent
with the well-established basic principles of the flow of dispersions or "structured" liquids.

The observed variations in the rheological behavior of studied systems are due to structural
transformations as a result of thermal (temperature) and mechanical (strain) effects. These
wransformations have the thermodynamic nature, kinetically controlled and, depending on the external
factors, can proceed, separately and/or simultaneously, at molecular, supermolecular, phase and
morphological levels. Tt is believed, that

. In equilibrium the studied blends, depending on state parameters, can be single- or two-
phase, that is determined by the phase diagrams. The two-phase mixtures represent dispersions of
oligoimide particles, swollen in liquid oligomer, which are dispersed in the solution of oligoimide in
liguid oiigomer. Dach of coexisted phases of two-phase system (as well as the single-phase
solutions) is not uniform and is characterized by complex supermolecular structure;

. Under common conditions of the specimens preparation siarting biends in some
depending on the environmental conditions, have no time to reach thermedynamically equilibe
state by the beginning of the rheological test. So, structural changes of a system to equilibrium are :r
progress (start, stimulated) during the experiment;

. Different structural transformations in each specific case can be unidirectional, promoted ¢
an increase or only a decrease of viscosity, or opposite in direction (one promote an increase, other =
decrease of viscosity), affecting on the rheological behavior of the system.

From these standpoints it is possible to interpret the most part of obtained results.

The study is granted by RFBR (grants 98-33367 and 98-03-33419).
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UNUSUAL BEHAVIOUR OF SOME POLYOLEFINES AND POLYDIENES
PREPARED BY SYNTHESIS WITH BINUCLEAR CATALYST SYSTEMS
IMMOBILIZED ON THE SURFACE OF SOLID CARRIER

E. Mushina*, Yu. Podolsky*, E.Antipov*, M. Stamm**, P. Lemstra***

*4. V. Topchiev Institute of Petrochemical Synthesis of Russian Academy of Sciences,
Leninskii pr., 29, Moscow, 117912 Russia
**Institut fuer Polymirforschung Dresden e.V, Hohe str. 6, 01069 Dresden, Germany
***Dutch Polymer Institute, 5600 MB Eindhoven, the Netherlands

A couple decades ago the original new class of catalysts based on oligodienil
complexes of transition metals have been investigated. These materials and especially
compositions on their basis have been proved to be highly efficient catalytic systems
for the synthesis of some polyolefines (polyethylene, polypropylene, poly-4-methyl-1-
pentene, etc.) and some polydienes (cis- and frans- polybutadiene or polyisoprene).
On principle, the high activity of the catalysts during the polymerization of monomers
having various chemical structures allows these systems to be employed in the
preparation of not only regular oligomers and polymers but also copolymers of
different types and even highly dispersed blends with elevated interactions between
thermodynamically incompatible polymers.

Here we report the new routes for the molecular design of some polymers with
controlled micro- and macro-structures synthesized only recently with the new
catalysts:

1) Being used as an independent catalysts, oligodieny! complexes of Ni and Zr in the
presence of electron acceptors or organic aluminium compounds are appeared to be a
high effective catalytic systems for cis-1,4-polymerization of butadiene. In addition,
these complexes without any special additives exhibit high activity in the
oligomerization and polymerization of allene and acetylene hydrocarbon: the latter is
very important for practical application, namely, for refinement of conjugated olefine
and diene monomers from injurious impurities.

ii) The another possible route for the application of oligodienil complexes of
transition metals is the usage of these systems for modification of traditional catalysts
leading as a rule to the strong increase of their activity and stability. In particular, it
was shown for the first time that the well-known Ti/Mg catalyst immobilized on the
solid carrier and modified by the oligodienil complexes of Ni or Zr exhibits the
features of binuclear catalytic system:

- on the polymerization of ethylene two independent processes take place
simultaneously, oligomerization and its co-polymerization leading to formation of
linear PE of low or medium density depending on the synthesis conditions;

- on the polymerization of dienes (butadiene and isoprene), the cis- or trans-
polymerization can be performed; depending on the synthesis conditions one can
prepare the regular cis- or frans- homopolymers, their random copolymers with
different composition and even the blend material with high level of dispersity
obtained on polymerization in situ.

iii) Moreover, it was established that varying the structure of the catalytic system one
can prepare the amorphous polydiene material (non-crystalline rubber): - the
copolymer with trans-microstructure as a result of #rans-copolymerization of
butadiene and isoprene using modified Ti/Mg catalyst.
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TEMOPEQNOMMYECKAR KPUBAR U EE AHANU2 Y BONbHBIX CTABMITBHOW
CTEHOKAPIMEHM
H. Hukutvuka

Meanumrokni yuuBepcuteT, CapaTton, Poccus

Vi3BECTHE BaKHaR POfb TEMOPEONOrMUECKMX HEPYLUEHWA B NATOTEHE3e MILEMWUECKMX HEPYLUEHMH NpH
ATEPOCKNEPOTUUECKOM NOPXEHWN 2pTEPHi.

Halwe BHAMBHKE NPMBNEKNO WIYYEHWE COCTORMMA PEOTIONMA KPOBM ¥ CBMOW MHOTOUMCIIEHHOA TDYNNLH
BonbHbiX Huesmeckor Oonesnbio cepaua - co cTabwibHol creroxapaver. MccnagosaHue peonormuecknx
CBOWCTB KPOBM NPOBOZMNOCE © MCTIONL30BAHMEM DOTALMONHOIC BACKOwmeTpa AKP - 2, nossonmouiero
WCCNegoBaTL BA3KOCTL KPOBW NP PaANUUHLX CKOPOCTAX CABIFA K BRIKOCTL NNEIMbI.

Lnr Gonee o0LEKTMBHON OUEHKM LaHHLIN BHCKOZHMETDUI NPEANOXEHD WCNONE3CEaTE MATEMATHUECKYIO
MHTEPAPETALMIC KPHBOW BASKOCTH xp:'x:vs © UCNCNE3083HAEM YPABHEHWA DETPECCHORHON, HENWHERHO! Modenk C
TPEMA NapameTpamu; V= by+borexp™;,
rae V - BRZKOCTL KPOBM B Canmnyasax (c3). X- cropocTh caeura B obpaTHLIX cexyngax
(€7}, bo-NAPAMETP, XAPaKTEPUSYIOWMA BLICOTY DRCNONOXEHWA T1ATD PEONOMMUECKON KPHBOW HaA 0Chie 3BCLMCC
{cla); be{cha) 1 bx{c)- napameTpL, XapaKTEpHIyIOLYME KpNBM3HY rpathusa (pre. 1),

Qcroparuem ¥ pazpaboTre npeanaraeMon MOZENN RBWICA TOT aKT, YT CROPOCTL CABWIS (apryteHT)
W BA3KOCTL KpoBA {DyHKUMA)} oDpatHo NPonopLcHANbHEL BLICOTE PacnonoXeHiMs NNaro peonorrdecron
KpHBOR HaJ1 0CbKe aBCLMCe (NapemMeTp by MOGENM) NPAMO KOPPENUPYET C YDOBHEM reMatospuTa(r=0,52:p<0,05}
¥ BAIMCCTBIC nnasmbr {r=0.5, p<0.05) n xapaxTepmayeT CYCNEHIWOHHYIO CcTabWNbHOCTL KPOBM, TO €CTb
CrocobHOCT:  POPMEHHLIX SNEeMEeNTOB XPOBM HBYOAWTHCA BO B3BELUEHHOM COCTORKUA B fNasMe M He
B33UMOIENCTBOBATL MEXUY CODON.

W38ECTHO BAWRHWE 3PUTPOLMTOR HE PEONOTMIO KPOBM. CTENEHL Xe STOTO BRMAHWA 3PHTPOLMTOR Ha
PEONOTUUECKME COOMCTRA KPOBM HAXDAMT CBOE OTPAXEHWE B AXDYTHSHEY® TeMODEONOTMUECKOH KDWEDK,
XBPAKTEPHIYEMOA NapameTpami Modeny by u by yeM Bornbiue BenuunHa b u b, (yron nogvema rpadmsa), Tem
Sonee BLIpRXEHD 3TO BAMARKE,
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Pre. 1. 38BRCHMOCTL BA3KOCTE KDUBE OT CKOPOCTE CABKIA B IpadEK
YHABHEHEA MOALNH,

Fns ananinsa gaHHLX pOTALIMOHHON BUCKOIHMETpMY ¥ BONbHBIX CTE0MNbHOM CTEHORAPAMER PASIIAUHRIX
hyHRUMCHANLKBIX knaceol (DK) CTPOUNK KDUBbIE BAIKOCTY KPOBK.

Kpiablie BASKOCTW KPOBM y 300DOBBIX Nioged W BONbHLIX CTEHOKaPAMER HeOAuHAKOBI: ¥ BoribkeiX
TUNGTO FEMOPEONOTMMECKON KDMBOW PACIONOMEHO Boillie HAZ 0ChI0 abCLMCE, MSM Y 320POBbIX, 1 ueM Sonkiue K
CTEHOKADAWMA, TeM SHille  DAchONOXeHD MNaTo  KDMBOH BA3koCTWM  kposu  (phe.  2).  «KpyrwsHas
reMODEONOIWUECKOi KPHBOR ¥ BonbHLIX CTEHOKApAWeW Bbilue, UYeM Y 3A0DOBBbIX. NbhueM Yem Bbile DK
cTeHokapawK, Tem BoNbLUe «KPYTH3HA? KDMBOA BAIXONTH KPOBY. Y BonbHbIX NOKZFATEND Do reMOPEonorMuecKon
KPHBOW, X3PaKTePUSYIOUIA CYCNSH3NOHHYIO CTASUNLHOCTL KPOBKW, Y NOK33aTeNK by 1 by, GTPAX3IOIME CTENBHb
YHACTUR SPUTROLMTOR B TEXYUECTH APOBM, 3HAUMTENbHO NCBbILLUENDI RO CHABHAHKIC C KOHTDONEM.

o QaKHBIM 3HANW3A reMOpeonornueckoil Xpnsolt Y SonbHeX CTEHOKaRAKER Buicororo OK BABNRMOTCA
Gonee BLipaeHHbIE HDYILEHUA TEKYUECTM KDOBM 33 CWET CHWXEHWA CYCTIeH3NOHHCH cTabunbHocTH xposu M
MOBLILIBHUA BKNAJ3 BPWTPOLMTOR & BRIXOCTE KPOBM. Y SoNbHbM cTeHoKapAWer wuzkwx K robBbiueHws
BASKOCTY KpoBM 08YCNOBNEHO TONLXO BOIPACTAMMEM CYCNIBHINORHbIX CBOUCTE KPOBK.
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1LY @R Mathematical i
| patterns of vibrorhelogy
s P\\ Co AEIEN S
: - ‘ N P.Ph. Ovchinnikov
Lo

Odessa State Marine Academy, Ukraine

Under the influence of vibrational field practically all structural systems can be
transformed into non-structural, capable to flow. The impact of vibration on the
structured systems can be subdivided into two stages. At the 1* stage the destruction
of particles’ structural connections (kiretic units of current) is observed and thereof,
viscosity’s lowering happens, kinetic units start moving. At the 2™ stage the current
(moving) of infinite set of particles in the environment with reduced viscosity is carried
out. The mathematical pattern at the 1" stage consists of sufficient conditions of origin
and maintaining of kinetic units’ relative movement. This movement provides
structural links’ destruction. For instance, let the system be considered two-phased,
one of the phases is hard particles (kinetic units of current), and the second -
continuous environment. Then mathematical pattern of origin and maintaining of
relative movement of kinetic units of current consists of the ordinary differential
equations, and also inequalities in continuous environment's partial derivatives of
movement. The 2* stage — the two-phase system’s current is described by a partial

equation of carry. In common case the equation of carry is coming out of the equation
of the first order law

U
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1 NOJBOMKAKA BHAENUTE thassl HapquHm\‘peonnmge‘cK:&
1 NOBLILENMEM BA3KOCTM NNaIMbl npk donee TR)KU!n
¥ARAKTCA KAX NNATHMEHHONS. TaK W APRTPOLMTADRKHITD

Takvet 05pasoM, NONyusHHKE PESYNLTATY
CBOMCTE KpoBM. HauaneHan dasa xapaneomye'r:: o
thopmay sabonesanun {eTencrapgun IV DK} HapyiLenu?
3BEHLEB BASKCCTH LENbHOM KPOBK.

B = —kgTaa’u or B =—kI"

u>?

where k- aspect ratio, [ u = gradu - function gradient #, representing merging,

B-or power tangent, or density of stream of a mass. .

If the second phase is discrete, it is possible to use kinetic equations. The latter is more
preferable, in case the phase is very hardly unloaded. The Exiernal influence is
determined by vibrational field. The selection of frequency and vibration amplitude is
determined by a condition of origin of relative movement of the first phase particles.
In conditions of a vibrating field not only viscosity varies, but so units of elasticity,
shift do. Here the appropriate formulas expressing dependence of indicated values
upon amplitude-frequent mode of vibration, upen vibrational strength are supposed.
The mathematical patterns of relative movement, and also processes of current are
described now by the equations with variable factors. Even the closure equation will
differ from a case of current in static conditions. It complicates equations solution, and
also quantitative description of process of handling of the environments by vibration,

In conclusion the problem on the place and expediency of vibraticnal handling
of environments of obturating is discussed. The process of obturating is considered in
the function from volume of pores. The differential equations of porosity change are
constructed.

Professor P_Ph Ovchinnikov
8 Didrichson Str.
Odessa 270029 OGMA, Ukraine
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MaremaTuueckue Mogens B BHOpOpeooran
I1.®. OpunnEMKOB
Odeccran zocyoapcmeennas mopckan axademus

ya. Junpuxcona, 8,0necca, 270029, Vpanua

[on simsAEMEM mepeMeHHOTO  BHOPALMOHHOrO  NOJA NMPaKTHYECKH  BCE
CTPYKTYPHPOBAHHEIC CHCTEMbI MOXHO TepeBeCTH B GecCTpykrypHele, o6nagaromue
cnocobHOCTEIO Teus. Jlelicrue BuGpany Ha CTPYKTYPHPOBaHHbIE CHCTEMBI MOXHO pasbuTh
Ha 7Zpa STama. B mepBom sTane npoucXomMT paspylieHwe CTPYKTYpHBIX CBsseii 9acTHI
(xMHeTHYECKHX eMMHMII TEUeHNs) H, BCTEICTBHE 3TOTO, MPOHCXONUT MOHMKEHHE BSA3KOCTH,
KHHETHYECKUE EMHHUEI IPUXOIAT B BMokeHue. Ha BropoMm srame ocymecTteisercs redenue
(mepememenne) GeckOHeMHOro MHOKECTBA YacTHL B CPEAe C MOHIKEHHON BA3KOCTLIO.
Maremarudeckasi Moznelb Ha TEPBOM  3TANE COCTOMT M3  NOCTATOMHBIX YCHOBHI
BO3HUKHOBEHMA H NOJAEPXKAHHUS OTHOCHTENLHOTO IBHKEHHA KUHETHUECKUX eMHUI, JTO
ABIKeHUE OOeCredmBaeT paspylIEHHE CTPYKTYPHBIX CBS3ei. Hanpumep, nycte cucrema
ABYX(ha3Has , ONHA M3 KOTOPBIX - TBEPAbIE HACTHIE! (KMHETHICCKHE SUHHIbI Te4eHHs), a
BTOpas — CIUIOHAs cpena. Tora MaTemaTHaeckas MOK€)h BOSHHKHOBEHHS U OA/EPKaHHASA
OTHOCHTENBROTO ABMKEHUS KMHETHYECKHX eJWHHML TEYEHHS COCTOMT W3 OOBLIKHOBEHHBIX
mnpdepeHUHATEHEIX ypaBHEHH, a Takke HEPABEHCTE M YPaBHEHHH B YaCTHBIX
TIPOU3BOAHBIX NBIOKCHHSA CILIOLIHOM cpembi. BTopol aram — Tedenne nsyxdasHoi CHCTEMBI
OMHCLIBACTCSA YPABHEHHEM B HACTHBIX POH3BOAHLIX NepeHoca. B ofmem cnydae ypasnenne
TIEPEHOCA IOJYHaETCsA U3 YPABHEHHS 3aKOHa IEPBOTO IIOpsAKa

-

B= —kgradu HITH E = —k]:u,

e kK - k03 GUUMeRT NPONOPLUHORATEHOCTH, [ | = gradu - rpamueHT QyHKUMH U,

npencTaBmmommi cmemenne, B - mibo xacarensnas HanpsHKeHus, MO0 IUIOTHOCTb OTOKA
MACCEL

Ecnn Bropas asa AMCKpETHa, TO MOXHO BOCHOJIB30OBATHCA KHHETHIECKHMH
ypasreruamu. Ilocnentee NpeamodTHTeNsHO, ecin (asa CUTLHO paspskeHa. BHeurnue
BO3NIEACTBIA OMpenensroTcs BUOpALMOHHBIM mMofeM. [IonGop 4acTOTEI ¥ AMILIMTYZBI
BUOpalluK ONpEneNAeTcs YCIOBMEM BO3HMKHOBCHHS OTHOCHTENBHOTO [ABHKEHHS HaCTHI[
nepsoi ¢asel. B ycnosmax BUOPAaLMOHHOrO MONA MEHAETCA He TOJNLKO BA3KOCTh, HO H
MOZYNH YIPYrOCTH, CABUra. 3m€Ch NPERNONaraeTcs COOTBETCTBYWOINME (OPMyIbL,
BBIpOXAIOMHE 3aBHCHMOCTb YKAa3aHHBIX BENHWYHMH OT AMIUIMTYAHO-YACTOTHOTO peXuMa
BHOpaumy, OT BUGPALMOHHOIO HANPAKEHHS. MATeMaTHUECKHE MOMNENH OTHOCHTENLHOTO
ABYDKEHHSA, & TAKXKE OPOLECCH TEUEHUS Tellepb OTUCHIBAIOTCH YPABHEHMAMM C NIEPEMEHHBIMH
kos(duumentamu. [laxke ypaBHeHMe 3aMbIKAHHS GyeT OTIMYATBCH OT CAyuad TEYCHHA B
CTaTHYECKUX YCIOBUSX. JTO YCIOXHSET PelieHUe yPaBHEHHH, a TAaKkKe KOIHYECTBEHHOE
OIHcaHue npouecca obpaborTku cpex BuGpauueit.

B 3aknioueHnn 00CYKIaeTcs BONPOC O MeCTe M LeNecooBpasHoCTH BHGPaLMOHHOM
o6paboTku cpex yrmotsenns. [IpoLecc yIIOTHEHHS paccMaTpUBaeTcs B GyHKUMH OT 06beMa
nop. Iocrpoens: mudepeHHanbHLIE ypaBHERHA H3MEHEHUs TOPHCTOCTH.
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JABHKEHHE BAIKO-YNPYTHX NOPOINKOB CIUUTHIX NOJIHMEPOB B
KaHaJax,
COH3MEPHMBIX € PA3MepOM YacTHIY

Omnros B.A., Ca6eait G.IO,

HucTuTyT XHMHIeCKOH QUINKH HM. aKaTeMuKa HH.Cemenosa PAH,
117977 Mocksa, yi. Kocriruna, 4

HccnenoBar nponece TeuyeHHs B KaHANAX APOGIEHBIX PE3UH C PasTHIHON
o6peMHOH  foneli  mamomHmTENs B HIHPOKOM  [HANa3oHE  PEXHMOB
nedopMHpOBanKs.  BEIABIEHBI  OCHOBHBIE peosormueckue  agdexts,
COONPOBONAAIOIMAC MPOLIECC IBHXKEHHA NMOTOKA. [10kasaHo, 9To B KaHamax c
CCHCHHCM,  MCHBIIHM  DasMepa  YaCTHL  TNPOHCXOMT  H3MEHEHHe
TPaHyJIOMETPUIECKOTO cocTaBa Nopomka. [Ipu onpenenenunix HaNpAKCHUAX W
ReOpMALAX CABMIa M PacTAXeHHS NPOACXOMNT paspyiuenne uactuu. Pasmep
PaspyICHHBIX YaCTHIl 32BACHT OT CEYCHHS KaHasa, CKBO3b KOTODEIH TBHKETCH
DOTOK. VBENMYEHHE TEMIICPATyPH IIPHBOAMT K CHHIKSHHIO HaNPIHKEHUSA
paspymieHus.  VeenmueHwe OO6BEMHOM  JOMM  HATIONHHTETS obneruaer

PacuaneHue paspylIeHHbIX JACTHI{ HA OTAC/bHBIC (DPAarMEHTEL.
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PeoJiornueckHe cBoHCTBa CBA3YIOMHX Ha ocHoBe JIXC,
B.C.Ocunuux
Poccuiicknii xumpko-TexHONOTHYIeCKHH yHuBepcuTet uM. JI. 1. Menneneesa

B nocnennee Bpems Gonbluoe BHMMaHHE yHenseTcs paspaboTKe HOBBIX
CBA3YIOILUX c YIy4LIEHHBIMU cBolicTBaMH. OKcMyaTaluoHHbIe
XApaKTEePUCTHKY H3NENMA H3 CETYATHIX TIOJMMEPOB BO MHOIOM OIPeENSIOTCS
TexHonorueil ux nomydeHuss. CiiMBaHHe O00S3aTeNBHO COMPOBOXIACTCS
3Ha4YUTENbHBIM M3MEHEHHWEM DEONIOTMYECKHX XapaKTepHCTHK  BCIENCTBHE
Hepexoia M3 HajyalbHOIO JKHIKOIO COCTOSHHS B BBICOKOINACTHYECKOE HIIH
crexoobpasHoe. Kpome Toro, BA3KOYNpyrHe XapaKTepHUCTHKH nonydabpukara
M TOTOBOrO IPOAYKTa ABNAIOTCS ONPENENAIOIUMH € TOYKM  3PEHMS
annaparypHoro oGopMJIeHHS Ipoliecca, MoxO00pa ONTHMAIEHBIX YCIOBUM ero
NpOBeNeHus.

bbiiK nonydeHbl 3aBUCHMOCTH BS3KOCTH OT BPEMEHM OTBEPXKIEHMS INpH
pasnUyHBIX TeMIeparypaX. Ha nepeoM »sTame mpolecca OTBEPXICHUSA OO
reneobpazoBanusi 3aBHCHMOCTE M =f (t) yIOBIETBOPHTENBHO OMKCHIBAETCH
9KCMOHEHLHAIbHRIM YpaBHEHUEM!

N =ng-exp(Kt)

Beenenne B JIXC-2  uiaBeneBoil KHCIOTBI M YPOTPONMHA MPHBOIUT K
HEKOTOpPOMY 3aMeJJICHHIO IIpoHecca OTBEpXKIEHHS, XOTH NpPHBOAUT K
YAYYIIEHHI0O  (QU3UKO-MEXaHWYECKHX  XapaKTEpHCTHK  KOMIIO3HLHMOHHBIX
MmarepuanioB. B nanHoil paborte 1yis M3ydeHHs Ipollecca OTBEPXKIACHUS TaKKe
UCIIOJB30BAICK METOA JHHAMHYECKOrOo MexaHudeckoro amnammsa (JAMA),
NPEUMYIIECTBOM KOTOPOTO SBJISETCH BO3MOXHOCT M3ydeHHs IIpolecca
OTBEPXKIEHHS OT Hayana ¥ 100 KoHLA Ha oxHoM oOpasie. beud nomydeHs!
3aBHCHMOCTH MoayJs ynpyrocty (G') ¥ TaHreHca yria MEXaHMUECKHX TOTepb
(tgd) or Bpemenn orBepxuenus ¥ Temreparypsi ang JIXC-2 ¢ pasindMHBEIMH
Jobaskamu. [lokazaHo, 4yTo HccnenayeMas KOMMO3MLMS CTEKIyeTcs B Ipolecce
oTBepXAcHUs. [lo TemmepaTypHOH 3aBUCHMOCTH BS3KOCTH H  CTENEHH
npeBpailleHdsi ObUIM [OIyYeHHl 3aBUCUMOCTH 3HEPrHd aKTHBAUMHU Ipolecca
orBepxaenus JIXC-2.
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KJIMHUYECKAS TEMOPEOJIOTHSA ITPU ATEPOCKJIEPO3E
A TTapteron
HUNDXM, Mockea, Poccus

ATepOCKIIEPOTUYECKOE TIOPAKEHHME COCYAMCTCH CTEHKH MKH3HEHHO BAXKHBIX
OpraHoB, TPHBOAALIEE K PAIBUTHIO CTEHOSHPYIOLIErO MPOIIECCa, ABIAETCS OCHOBOH
HIleMudecKuxX npospiennii y  GOJBHBIX MIueMuueckodt Gonessio  Cepaua,
NHCIMPKYJISTOPHOH SHuedanomaTHeH, a Takke CTCHOSHPYIOLIMM aTEPOCKIEPO3OM
HIDKHUX KOHEYHOCTEH.

B HacTosiee BpeMs AOCTHTHYTE! GOAbIIKE YCIEXH B H3yYeHMM HapyMICHHH
qunouaEOoro o0MeHa, COCTOSHHA TeMocTasa Yy OGONBHBIX C  KIMHAYECKHMH
[pOSBIEHMAMH  &TepoCKieposa. Buiffop 5THX  HampasieHr# HCCIIeNOBAHKH

OIpeNeiAeTCA, ¢ OmHOM CTOPOHBI TEM, HTO B OCHOBE aTEPOCKIEPOTHYECKOH
GNAIIKH HAXOHATCA JIMIMAHBIE OTHOXeHMs W (uOPHHOTeH, a ¢ Jpyroi,
KJITHHAECKHMHU HabNIONeHVsMH, CBHETCTHCTBYIOMAME o HanI4yn

CHIEPKOATY/ISIIME A THIIEPIHNUAEMHN y CONbHBIX aTEPOCKISPOIOM.

"CyGeTpaTHEL" NOJXOR K NPobleMe aTepocKnieposa MOCTaBu GHOXHMHIO BO
IJABY yINIa Kak npH BeIGOpe HPOQHIAKTHICCKHX, TaK M Je4eOHEIX MepOTPHATHE -
10 GopsBa ¢ rUmepIHNEAEMHell PasTUUHOrO MPOUCXOXICHUS (HACIEACTBCHHAN 1
npuobperernas). OnHako, OCODEHHOCTBIO ATEPOCKIEPO3d SBIAETCS TO, HIO
KIMHHMYECKM OH TIPOABNAETCS TOIAA,  KOTHA TPOHECC CTEHOZMPOBAHMA NOCTHIaeT
CBOEro KPHTHYECKOrO YPOBHS, T.€. CTeHO3HpoBano Gonee 75% repBOHAYANbHOrO
npocseta cocyZa. IICHTOMY B 3THX CHYHasX HANSATCS TONBKO Ha yCHeX Tepamud,
HATIPABJISHHO# Ha KOPPEKIUIO TMMKAHOTO 0OMEHa He ONpaBAano.

TIpouecc aTeporexesa 3aTParWBacT HE TOIBKO  APTEPUATBHYIO CTEHKY
COCY/IOB, HO U HAKIAABIBAET CBOff OTNMEYATOK HA LHPKYIHPYOUIYIO B STHX yCIOBHAX
KpoBb,  MTepRMmAfeMus M THIEPKOAIyIiuMs B COCTOAHHHM BIMAT, Ha
PEONOTHIECKHE CBOHCTBA KPOBH, KOTOPHIE BO MHOTOM ONPENEIHSAIOT KAK COCTOARNME
MEKPOUVPKYASUNH, TAK H YCTOBMA UEHTPANBHOR TeMOJMHAMMUKM. Ipn
BLIDAKCHHOM ~ CTEHOSAPYIONIEM ATCPOCKIEPO3E  HAPYLUCHHBIE — DEOOTHRECKHUS
cBOMACTBA MOTVT BO MHOLOM OMDENENATH COCTOSIHME MHUKPOUMPKYIALHH TRAHEH,
KPOBOCHA(XAESMBIX ~CTEHOSMDOBAHHBIM ~ COCYTIOM. Tpu3HAHME BOSMOXKGH
{TATOTEHETHYECKOR PONK HAPYHIEHHR PEONOrHHeCKHX — CBOMCTB KPOBK Y GonoHbIX
aTEepOCKNEPO3OM BBIABMraeT HeofXONMMOCTS paspaboTKH METOHOB HX OLEHKH,
PACKpPHITHE MEXaHHIMOB KX (OPMHEPOBAHIs H KOHTPOIL 32 Tepanyel, HaNpasleAROH
Ha HX KOPPEXITHIO.

OCHOBHOM HEeNbI0 HACTOALIETo coODMmEHms! ABACTCA OOCYMIeHHe
MeXaHE3MOB (OPMUPOBAHMA  HApyLieHHH  PEOJOTHIECKHX CBOMCTB KpOBH Y
BOMBHBIX ¢ KITHHWHECKHMH (IPOSBICHISIMY aTEPOCKNEPO3a PASAHIHOM JOKAIM3ALHMH.
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REECLOGICAL EQUATIONS AND SELECTICON RULES FOR
LINEAR VISCOELASTIC COMPOSITF SYSTEMS

H. Paven
Chemical Research Institute, CP 87, OfP 12, Bucharest-78123, ROMANIA

Real composite materials are multicomponent and multi-phase systems displaying well defined complex sets
of different properties owing to the peculiarities of their structure at different levels, (1-3). The case of composites
containing at least one polymer component represents a major challenge from the standpoint of identifying the
form of mixing rules, as well as concerning the potential quantitative and qualitative rheological effects.

Accordingly, the principal task of this contribution is to reveal the manner in which the consequences of the
simplest morphological models can be pointed out by using the view of "morpho-rheological interactions”, meant
as natural coupling of rheological states of components, in order to identify the aliowed rheological state of
composite if those of components are given,

The use of differential operators technique for the phenomenological description of rheological behaviour of
composite systems with linear viscoelastic components provides an unified way to describe both the solid/solid and
tiquid/tiquid circumstances, well known from the traditional approach (4. 8). As a matter of fact, for the sake of
simplicity only the condition of simple shear is considered, with the mention that, in the case of a solid component,
the shear stress and the shear strain are the natural rheological variables, while in the instance of the liquid one.
the shear stress and the shear strain rate are the proper rheological variables appearing in the rheological
equations.

In the case of the a/b binary composite system, the Py, Q, and Py, Q, theological operators of components are
involved, the rheological state of composite resulting in d¥rerent forms controlled by composite morphology.

The basic, ditect morpho-rheological couplings - [T} and [] - are characterised by the rheological operators,
5.9,

and PpPaPe  QUvaPbRatvePaQ [11]
Px=vaPaQutPbQ Q= R 1
respectively .

On the other hand. in the case of the Takayanagi-Kawai model coupling the rheological operators are, (5. 10),
PTR)=CITK Pa2Q*DpTK PaP1Q,
QITKIA[TK PbQa*B[TKIP3QaQ, 3. 1]

Arrr1IE1AL Brrk 1= CprkaEl-Mve DprkiA-vo
in the case of a "sigma"-like coupling, whereas for a "pi"-like coupling one obtain

A[TK2]=¢2-Vb, B[TK2]=1+Vb-¢2, DITKZ]=¢2, C[TK2]=1-¢2
the two model systems being equivalent if A;=!+vjy-¢).
For the Nielsen[N] model coupling, result the rheological operators, (7, 13),

PINTDINPaPoQ ENPaPs s,

where

ahere QUNJ=AINIP,2Q, 2+ BIN|Pa?Qu+CINTPaPbQa b, 4. 1)
AN=Va"b: BN ™Va¥b" CINI™Va'Vb'*¥a "o HVa b,
DN~V BN ™a
In the case of the composite averages model, (6, 14). for the [A] coupling. the rheological operators are
P[A]VaPa2PbQb*VPaPL Qs
QaT=AVavH(Pa QP Qa1 (1 2AVa VPP QaQ [5. 13

while in the case of the [H] coupling the rheological operators are given as
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Ppey=HYavpPa?Qp2+Pp2 Qa2 +{(1-2RVavp)PPQaQb,
QP2 Q2+ PpQa 6. 1]

The form of composite rheological operators enable us to obtain the rheological operators of mode! composite
in terms of the rheological parameters of components. Moreover, taking into account the order (my[n,) and (my/ny)
of rheological states of components, respectively , the order of the allowed rheological state of the composite 1s
given by well defined selection rules.

In the case of the basic [I1] direct coupling, the corresponding selection rules are, (11, 15),

m[m=ma+mb, nm]=max.(ma+nb. my+ng) [1.2]
while for the basic [Z] direct coupling, results, (11, 16),
m[2]=max.(ma+nb, My +ng), n[};]=na+nb [2.21

On the other hand, in the case of Takayanagi-Kawai coupling, the selection rules are, (12),
m[vIK]=max,(2ma+nb, my+my,tn,),
nm}max.(mbﬂna, Mg+ng+oy) [3.2]
while for the Nielsen[N] model coupling one obtain, (13),
yN=max. (2mg oyt my+2myTog),
n[N]=maxA(2ma+2nb, 2y +2n,, M+, +0p) 4.2}
In the case of the composite averages model. the resulting selection rules are given as, (14),
myAj=max. QMg+ iy, Mg+ 2mying),
njAp=max.(2m, +2ny, 2my+2n,, My 4ty g oy) {5.2]
for the [A] -like coupling, whereas for the {H]-like one the mixing rules are
m[}ﬂ=max.(2ma+2nb, 2y +2n,, mytmytog iy,
B[py=max. (my+ng+20y, mMy+2n,+1p) [6.2]

To summarize, the non-conventional phenomenclogical method of differential rheological operators allows us
1o point out the existence of potential quantitative or qualitaiive rheological effects in the casc of difforent model
composites with linear viscoelastic components, (17, 18). Moreover, the relationships providing the rheological
operators of composite versus those of componenis supply the mixing rules for rheological parameters of compusite
as function of these of comporents Henoeigorth. it is noteworthy to mention the full compatibility of this ag
with the traditional ones, where rather the moduli or viscosities are used in connection with the so-cailed priz
of correspondence elasticity-viscoelasticity. It is believed this "counterpari-approach” is suitable for fud
improvements, by taking into account not only pure mechanical, but also physical and/or chemical effects, ans!
even if apparently the attention was focussed on the circumstances which are substantially important for polymeric
systems, it is expected the results would be of interest for different composites in the framework of linear
viscoelastic behaviour of comporents.

References 1). Vino; ¢ G. V., Malkin A. Ya., Polymer Rheology, Mir, Moscow, 1979;2). Vostroknutov E. G..
Vinogradov G. V.. Rheological Foundations of Elastomer Processing. Khimiya , Moscow, 1988: 3). Nielsen L

E., Polymer Rheology, Marcel Dekker, New York, 1977 ; 4). Tschoegl N. W., The Phenomenclogical Thecry of
Lincar Viscoelastic Behaviour, Springer, Berlin, 1989 5). Paven H., Dobrescu V.. Polymer Bulletin, 2, 727
(1980); 6). Paven H., Popovics S., Rev. Chim., 43, 716 (1992); 7). Paven H., Mihu V. P, Rev. Chim., 44, 1046
(1993); 8). Paven H.. Dobrescu V., Intern. Chem. Eng., 34 114 (1994); 9). Paven H., Doorescu V.. Infern. Chen.
Eng., 34, 127 (1994); 10). Paven H., Dobrescu V., Intern. Chem. Eng., 34, 135 (1994), 11).Paven H., Rev. Chim.,
47, 636 (1996); 12). Paven H.. Rev. Chim., 47. 922 (1996) ; 13). Paven H., Rev. Chim.. 48, 111 (1997); 14).
Paven H., Rev. Chim., 48, 773 (1997); 15). Paven H., Rev. Chim., 49, 610 (1998); 16). Paven H., Rev. Chim., 49,
878 (1998); 17). Paven H.. Popovics S.. Proc. Ann. Symp. Inst. Solid Mech. Romanian Acad., Bucharest, 173
(1999); 18). Paven H., Popovics S., Proc. Ann. Symp. Inst Solid Mech. Romanian Acad. Bucharest, 185 (1999).
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SOLUTIONS OF POLYMERS UNDER WALL-ADJACENT TURBULENT
AND FILTRATION FLOWS CONDITIONS

Volodymyr Pogrebnyak*, Anatoly Pisarenko**

*Ecological Center of scientific and applied researches,
**)¥Donetskkommunekologia” corporation, Donetsk, Ukraine

The considered experimental data of polarizatin-optical study of wall turbulence of
polymer solutions reducing turbulent friction give a convincing confirmation of a
strong deformation effect of a hydrodynamic field on macromolecules under wall-
adjacent turbulence. The obtained results support the idea that the mechanism of drag
reduction is uniquely related to the process of complete unrolling of macromolecules
which cause nonlinear elasticity effects.

Velocity and velocity gradient fields arising at the entrance of a small capillary
during the free-converging flow (in conditions of near-the-wall turbulence and of filtra-
tion flow) of aqueous solution of polyethyleneoxide, as well as the degree of the coil-
stretch transition of the macromolecule were experimentally studied. The
hydrodynamic field arising under the converging flow conditions resulted in a
considerable (~60%) degree of polymer stretching which, in turn, led to a readjustment
of the hydrodynamic field itself.

Is established, that regularities of macromolecular in case behaviour of a current
with a longitudinal gradient of speed and the effects of elastic deformations
anomalous” phenomena have the greatest value for understanding the nature
"anomalous” (from the point of view of classical hydromechanics) phenomena -
deviations from the law of Darcy and Toms' effect.

The comparison of the data, obtained when modelling eruptions of microjets of a
polymeric solution from the near-the-wall area (Pogrebnyak and et.al. 1984) and
frequency harmonic effect of solutions PEO on the flow with stretching (Fig.1), with
known results on the anisotropy of speed fluctuations and suppression of their high-
frequency part, completely agree between themselves (Kutateladze and et.al., 1975),
i.e. turbulent (in macroscopic scale) the current is perceived as laminar (in microscale)
in case of interaction of a hydrodynamic field with molecules of polymer.

With the help of  direct experiments it has been proved, that in halfdilute_d
and moderately concentrated flooded polymeric jets there is observed the dynamic
structure generation under the action of supercritical longitudinal '
gradients of speed (Pogrebnyak,1992). The research of high-speed converging flows
(~250m/s) testify to a certain role played by the longitudinal gradient of speed
realizable in case of the flow in deforming macromolecular coils and minor role of
a transverse gradient of speed (Pogrebnyak,1995).
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Fig. 1. Frequency harmonic effect of solutions PEO on the flow
with stretobing 17, =¢6-10", €=0,025%, U: 103 ms?,
2-0,5 w5, 3.0,7 s Capillary having the diameter 6.2 mm.
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Fig.2

Relying on  the data characterising the dynamics of macromulecules in
nonturbulent flows with stretching, as well as on the proven strong deformation
effect of wall-adjacent turbulence on macromolecules, and also using the data of
model researches of singularities of turbulence in a  boundary layer (
Pogrebnyak,1984), we have offered molecular-and- supermolecular mechanism of
the effect of flow resistance drop when introducing of the soluble polymeric
componenis in a turbulent flow. The mechanism of Toms effect consists in the
appearance of a self-oscillating mode of reversible  processes of unrolling
macromolecules under the action of quasiregular longitudinal gradients of speed in a
turbulent boundary layer as well as influence teared macromolecules both on
molecular (at C< Cy), and on supermolecular (at C> Cop) levels on the
structure  of ncar-the-wall turbulence, ie.  As a result of oscillations of
deformations of macromolecules and dissolution of dynamic  supermolecular
formations, arising under the operation of stretching flows. Al this results in the
increase of the period of jets of fluid into the external part of a boundary layer and, as
a resuit this causes the thickening of viscous underlayer. As a result of it generation
of primary turbulence decreases and general level of turbulent dissipation

in the flow gets reduced. In case of too large molecular masses and increase of
viscosity above some limit of concentration, stipulated both by the "usual"
intermolecular interaction  and by the dynamic structures, under formation results
in sharp decrease of Toms’ effect.

The results of the current of polymers solutions in porous mediums testify, that in
case current of polymers solutions in  subcritical modes characteristic fractal
structures, are formed that like in the case of water. If the current in a porous medium
occurs in supercritical modes, the polymeric solution will make a broad, equal front of
advancement enveloping all the breadth of a cell.

Relatively equal front of advancement of a polymeric solution (Fig. 2a) in
supercritical modes of current (at €>€_) in a porous medium with a stratified

heterogeneity is observed. In case of flowing of water or solutions of polymers in such

b)
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mediums (Fig.2b), velocities being subcritical, the advance of front of a flowing liquid
occurs mainly in a stratum with greater porosity.

The observable features of current of polymers solutions in porous mediums are
explained with the help of molecular-and-supermolecular mechanism. The mechanism
of consists in the appearance of a self-oscillating mode of reversible processes of
deployment macromoleculars under the operation of quasiregularly of arising
longitudinal gradients of velocity in a porous medium and influence of deploying
macromoleculars bot on molecular (atC-[m] £0,2 ), and on supermolecular (at
C [ m]>0,2) levels (Pogrebnyak,1992), on the structure of filtration current i.e. as the
result of oscillations of a strain of macromoleculars and solubility of dynamic
supermolecules formations originating under the operation of stretching currents there
is an increased dissipation of energy and nonlinearity of filtration current. In case of
filtration current of polymers solutions the nonlinearity also ensures alignment of front
of a displacing polymeric liquid in stratified nonhomogeneous layers and broad
spanning of a layer in case of oil extracting.

The developed approach to explain of non-linear filtration and of turbulent drag
reduction mechanisms andagrees well with the general scheme of selfregulated
processes, in which negative feed-backs dominate, which is characteristic of systems,
capable to change their properties under an operation of external physical effects, in
this case under the operation of jet flows locally arising in a porous material and
boundary layer with stretching.

The work is an original research in the field of an engineering ecology and physics
of polymer solutions, directed to the development of a system of views and principles,
permitting to explain "anomalous" phenomena - Toms' effect, deviations from the law
of Darcy, processes increase of their flocculation properties of macromolecular, that
wasallow to develop physico-chemical fundamentals: an ecological technology (based
on the method of polymeric water-flooding) increase oil recovery of layers; technology
of polymeric localization toxicants (including radioactive ones) under ground, and also
a device, permitting to increase the flocculation ability of macromolecules at the
expense of their unrolling by a hydrodynamic field, by increasing thus a degree of
clearing natural and waste waters and regeneration of spent lubricating oils.

The obtained data about the dynamics of macromolecules in conditions of a
stretching flow have also determining value for the solution of practically important
problems, connected with the increase of effectiveness of fire suppression with water
using polymers (for development of the device to feed of polymer into turbulent water
current) and destruction of hard materials (mountain rocks, slags etc.) using for this
purpose high-speed jets of polymer solutions.

The established regularities of manifestation of elastic deformations, arising in case
of the flow of polymer solutions in the porous medium are well as revealed transition
of hydrolyzed polyacrylamide in water under the action of radioactive radiation into
hydrogel, have made it possible to propose a method of polymer localization of
toxicants (radioactive ones being included) under ground and ecologo-technological
criteria of its introduction. The realization of technology of polymer localization of
toxicants in the lythosphere will promote protection of the natural environments.

Thus, the work demonstrates a unique approach (use of effects of elastic
deformations, exhibited in sohutions of polymers) for the solution of a lot of
technological problems, connected with protection of environment.
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THE NARROW TEMPERATURE WINDOW FOR PROCESSING OF A
CARBORANE-CONTAINING MAIN-CHAIN SEMIFLEXIBLE
COPOLYESTER

VALERII M. POLIKARPOV*, VALERII A. VASNEV** MANFRED STAMM***,
PETER J. LEMSTRA**** EVGUENI M. ANTIPQV*#***

* Derzhavin State University, Internatsionalnaya st. 33, 392622 Tambov, Russia

** Nesmeyanov Institute of Organcelement Compounds, Russian Academy of
Sciences, Vavilova st. 28, 117813 Moscow, Russia

**x Institut fuer Polymerforschung Dresden e. V, Hohe str. 6, 01069 Dresden,
Germany

***x  Duich Polymer Institute, 5600 MB Eindhoven, the Netherlands

*¥xx+ Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences,
Leninskii pr. 29, 117912 Moscow, Russia

Temperature variation of the structure of recently synthesized copolyesters, where
(in contrast to the wholly organic analogs) a columnar mesophase characterizing by
a two-dimensional pseudohexagonal packing of the conformationally disordered
chains was observed for the first time, was studied X-ray diffraction and DSC.
Taking into account the ability of carborane cages to form network on heating to
200-300°C (Vinogradova et al., Advances in Synthesis of Carborane-Containing
Polymers by Polycondensation; Chemical Rewies, v. 18, part I, Ed. By M. E.

Vol 'pin, Harwcod Academic, 1993), one can expect that heating of the carborane-
containing copolyesters up to 200°C and higher will result in the formation of
intermolecular bonds and, as a consequence, will make any melt-rheciogical
processing of the material impossible. However, the prelimmary experiments shows
that there exists a narrow temperature window, the temperature interval of existence
of columnar mesophase within 219-332°C, when such a treatment is available and
may be carried out without any special and additicnal efforts.
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EFFECT OF BACKBONE AND SIDE GROUPS STRUCTURE OF SOME
POLYCARBOSILANES ON THEIR TEMPERATURE BEHAVIOUR,
PHASE COMPOSITION AND ABILITY TO BE ORIENTED.

VALERI M. POLIKARPOV*, NIKOLAI V. USHAKOV**, YURII A. BELYAEV#**

EVGUENI M. ANTIPOV** NIKOLAI A. PLATE **

* Derzhavin State University, Internatsionalnaya st. 33, 392622 Tambov, Russia

** Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences,
Leninskii pr. 29, 117912 Moscow, Russia

*x*x  “UNIIGAZ”, Razvilka, Moscow Region, 142717 Russia

Here we report the results of the research work of two families of recently
synthesized polycarbosilanes with varying structure of backbone and side
substituents investigated by means of X-ray analysis, DSC and thermomechanical
tests. It was found that all materials under study are semicrystalline polymers able,
in addition, to form stable liquid crystalline (nematic) phases. The columnar
mesophase was alsc observed for some representatives of the polymers, when they
were heated under the high hydrostatic pressure (above 5 kbar). It was shown that
annealing of the material in the mesophase state leads to formation of the crystals

with extended chains. Being uniaxially drawn the polymer with ultra-high-molecular
weight (7 x 10°) exhibits 1D- diffraction behaviour also indicating to an existence of

the extended chains in the highly oriented material.
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TEOPHA ABYJIYUENPEJTOMIERNUS NOJNUMEPHBIX
CETOK CO CTEPHYECKHMH OTPAHMYEHHUSMHU

THEORY OF BIREFRINGENCE OF POLYMER NETWORKS
WITH STERIC RESTRICTIONS

J1.C. Hpuce

I'VII HUH wnnnol npomseiuntensocts. Poceus, Mocksa,
105118 ys1. Bypaxosa 27

Ha XVIII cumnosnyMe no peomorun (Kapauaposc 1996) Hvima
HOJIOKEHA TEOPHS BbICOKOONACTHYHOCTH MPEKPACHO CODMTACYIOLIANCSE ©
DKCIEPHMEHTAIbHbIMH JAHHLIMH [IPH PACTHKEHHH M CKATHH MTPH PAIYMHBIX
3HAYEHHSAX NapPaMeTPOB BXOJALUHX B TEOPHIO. TeopHs OCHOBbiBAmach Ha

MOHETIH TCIHMePHOH CeTKH VYKTLIBAMOLIEA BCe CTOPOHbI BIHAHHA
CTEPHHECKUX OTPaHHYEHHH.

Ha  ochHoBe TOHf ke  MOTeOH  MNpeOJIaraeTcs  TEOPHs
IBYIYYENPeIOMIeHHs] MOTMMepHbIX ceTok. CormacHo 5ToH  TeopHH

MPHUBECHHOE BYIIyYenpertoMieHe An* nuHe#HO 3aBHCHT OT 0OpaTHOH
KPaTHOCTH PACcTAXKEHHS Al

An* = An/ 2(A- 1/2) = Ny + No/d
AdHAJIOTHUHO 'I'C’My3 YTO UMEET MECTO A HCTHHHOTIO Haﬂpﬂ)KCHHﬂ (e}
o* = ¢ [2(A% 1/A) = C1 + CofA

Tipu sToM, mnst peakux cetok NaNi< C2/Ci, a no mepe yBeNHYeHUA
TVCTOThE CETKM 3HaK DTOIC HEPABEHCTBA [IOCTENEHHO MEHASTCA Ha
NPOTHRONOMOKHBII, 4TO COOTBETCTBYET DKCMEPHMEHTAIbHBIM HAOOTeHHAM
IUTA CETOK HAa OCHOBE [IITH Pas3fiH4HbIX XayYyyKOB.

[lomyuenHble  peRyILTATHI MO3BOIAKT  YIBEDKIATh, 4TO
UCTIONB3CBAHHAA MOJIENL OmKe IPYIHX K peanbHOH CTPYKTYPE CETKH H 3TO
[O3BOMAET CALHATh HEKOTOPbIE BHIBOMIb! 00 DTOH CTPYKTYPE.

Jlutepatypa

JL.C. Ipuce, B.®. [Monos. Tesucot goxnanos 18-ro ¢umnosuyma no
peonoruu. Kapagyaposo 1996. ¢.88.
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CTpyKkTypa H CBOICTBA TEPMOMIACTHYHBIX 3J1aCTOMEpPOB
3.B. Ilpyr

HuctaryT xumudeckor dusuku um. HH. Cemenosa PAH, r. Mocksa
, T

B nocnensune roper Goabioe BHEMaHHKE yAEIETCS IPOLECCAM TOMYIEHNA NIONUMEDHBIX CMeceil
NpH  KOTOPBIX MpOTeKaroT xumudeckue peaxmuu. HamGonee nepcrexTwmemM sBnsercs mpomuecc
AvHaMuYeckodl BynkaHusauuy. [lomydaomuecs NMpH 3TOM TepMONNAcTHYUEble siacromepst (TIID)
HpPEACTABAMOT COBOH SNMACTHYHBIE MATEPHANbI, KOTOPBIE MOIYT MepepabaThiBaTLCA B PAcIiaBe Kak
00bIyHBIE TEPMOIUIACTHMHbIE TIOJHMMEpEHL, a IIPH TEMIIepaTypaX SKCIUIyaTalli oONajarT CBONCTBAMHU
BYJIKaHM30BaHHBIX 3JacToMepoB. bBomemuMm mnpeumymectsoM TIIQ sBiasercs ux crnocobHOCTE
MHOTOKPaTHO TOBTOPHO nepepabarhiBaThest O€3 CYLIeCTBEHHOTO H3MEHEHMs CBOMCTB, YTO TNO3BOISIET
TIOJIHOCTBEO HUCTIONB30BATH OTXO/IbI IPOU3BOACTBA B OTPabOTAHHbIE U3METH.

AHa/mm3upyeTca NpoLece TMHAMMYECKON BYIKAHM3ALHMH, AT KOTOPOIO BIIEPBBIE IPEIOKEHBE

KPHT
puUTEpHU  BbIOOpPA BYJIKZaHH3YIOIMUX areHTOB M TEMIEPaTyPHO-BPEMEHLIX YCIOBHH (OpMHpOBaHHs

31aCTOMEPHOH (asblL.

Paccmartpuparotcs cTpyKTypa u cBofictea TIID B 3aBHCHMMOCTH OT MX COCTaBa U PEXHMOB
o o
nosyueHust. TIpOBOIUTCS CpPaBHUTENbHbIA AHANM3 NIPOIECCOB NMPOM3IBONCTBA M3JENHH M3 Kayuyka H

TII3. TTokasane! npenmymectsa TI1O.
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HapymeHHe CHCTEMbS FEMOCTAA ¥ G0.BHBIX JKede30AedHUMTHON aHemHei B T.

AcTana 4 ofnacta (Kasaxcran).
I'.A. Paxumbexona
AXMOJIMHCKas MEAULMHACKAs aKaieMus I. Acrana, Kazaxcras

HecMotps Ha Oonee, 43eM BeKOBOH OTBIT M3ydeHus xenesoneduunTHOHR
anevun (OKJIA), aKkTyanbHOCTH npoBneMsl OCTaETCs, B CBA3W C HE yMeHbIIaeMOH
PaCHPOCTPAHSHHOCTHIO JTOTO sa6oseBaHLl M pHOOpeTeHIs HOBBIX ocobfeHHOCTEH,
CBA3AHHBIX C SKOTOTHHECKHMI U COLMANBHBIMY YCIOBRAMH. B sT0#t CBA3K BAXHOE
SHAUCHME MMEET M3YUEHHE PEONIOTHYECKHX caoitcTs kpoBH y Gomereix JKAA. Hamu
obcienopano 57 ueNnoBeK B BO3pacTe OT 15 no 80 uer, crpamaomux A,
BCIEACTBUHM XPOHUYECKAX KPOBOTIOTEPD.

Onpenensld agre3wto, arperaluso, HedOpMUPYEMOCTb IPHTPOITHTOB B KOPPEIALnK ©
ypoBHEM  CBIBODOTOMHOTO  Keness, obmei
(OXCO),

tpancdeppuHa KEFE30M. Ormeueno, uro npu JKOA uMeroTca 3HAUATEABHGIC

reMOrIoGHHOM, 3PHTPOLMTAMH,

skeTesocEmhpBalomeR  coocobHoCTH koddhdunuenTa  BaCHIUERMs

M3MEHCHUA peonorwiecxnx CBOICTB KpPOBH, yxynma}oumecﬂ 0 Mepe HapacTaHhs

cremenn TxecTu anewn. Ipa XIA CpenHeil CTeTeHd TSDKeCTH Oppeleniercd

CHIDKEHHE AKTHBHOCTE CGCYRAHCTO-TPOMOOLMTAPHOTO IeMoCTasd. Tipu mkenoi

cremenu OKJJA TOSBIZeTcs YMCHBUICHWE [MCKOBHBIX U cepruecknx  Gopm,

3pUTPOLHTOB, 3HAYHTEIbHOE CHYDKCHHUC aaresMBHbIX H arperaquoHebX cBOHCTB

BLIDAKEHHAs ~ KOATYJNONATHs,  CHIDKEHME nedopMUPYEMOCTH

SPHTPOLMTOB,

3PHTPOLHTOB. BruiBieHHBIE H3IMEHEHI ysemqmsatof CKIIOHHOCTE K

KPOBOTGHRBOCTH j GONBHBIX CHACPONCHHANMK, YXYIIUAIOT TCHeHue 3a00NeBAHAR. B
cBsi3y ¢ gem, OonbHsie JKJIA, 8 KOMIUEKCE MepONPHATHH [0 YCTPRHEHMH) MUt
KPOBOTOUHBOCTH, K (PEpPOTEPaIiy IOIKHb! HCTOAB3OBATS HMLUMHOH, TiaMby.

Taxum 06pasoM, ¢ HAPACTAHUEM CTEMEHM TAKECTH 3a6076BaHUA Y HAWHX CONBHBIX
ynenn%nnaercx cTereHb JENPECCHH CHCTEMBL [EMOCTas3a, 0CODEHHO 33 CHET ero
$OopMHUPOBAHHL yHKUUMOHATEHOH

COCYAMCTO-TPOMOOIIMTAPHOTO  3BEHA  H

TpoMOacTeHUM, H4TO M OBLICHSET CKIOHHOCTH K KPOBOTOUMBOCTA Yy BOBHBIX

CHIACPONICHUAMH
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MCCJIEAOBAHME PEOJIOTHYECKHMX CBOVCTB
KYJIMHAPHOH [IPOLYKIIMH

PaTymnuiii A.C., UBanuukona T.B., Yebepax P.H.
Mockosckuit ['ocynapcTBeHHEIH YHuBepcHTeT cepBuca

B mMupoBoit npakTHke depMeHTHBIE MpenapaT! MOMyYHIH HIHPOKOe HpHUMe-
HEHHE /11 NOBBIICHAA KaYECTBA KAPEHHEIX KyIMHAPHBIX H3IENHH H3 HATypaNbHO-
O MACa, a TAKXKE YBEHIEeHHA 00BEMOB HX BRIpabOTKH.

ITony4enne Texmomormueckoro sdexra B pesynsrare [IPHMEHEHNS Qep-
MEHTOB OCHOBAHO Ha (EPMEHTATHBHOM TMAPONM3e GENKOB MACA, U3MEHEHUM Ha
OTOH OCHOBE CTPYKTYPHBIX 3/IEMEHTOB TKaHeH, YIydIICHHS OpIaHONeNTHIECKUX K
PEOJIOTHIECKHX MOKa3aTeNedl kauecTsa roToBoH npoaykumu. KoHuenTpamus poTe-
ONUTHYECKHX (EPMEHTOB B COCTaBE (PEPMEHTHEIX MpPENapaToB AOCTATOYHO BLICO-
Kas, YTO I103BOJIAET YCKOPATD ¥ yriy6iaTh THAPONMTHYECKHE POLIECCH BEIKOBOro
KOMIIOHEHTa MsICa H Ha 3TOH OCHOBE HHTEHCH(OUUHPOBATH TEXHONOTHYECKHUI po-
Hecc.

BeicTpoe passutie MHKPOGHANEHON MPOMBILUIEHHOCTH, YBENMYeHMe HO-
MEHKJIaTYps! H OGBEMOB BEIPAGOTKH (epMEHTHBIX IPENapaTos ¢ IIPOTEONUTHIECKOMN
4KTHBHOCTBIO, CTHMYJIHPOBANO HCCNENOBAHME HX B Ka4eCTBE pasMArYUTENeit Mica,

YTIpyro — 31acTHYHBIE CBOMCTBA MACA CYIUECTBEHHO H3MEHSIOTCH B pe3ynb-
TaTe TEIUIOBOH KynuHapHO# o6paborku. [leHaTypamus GenkoB, ux CBEPTHIBaHHE H
YIIOTHEHHE C OTHETECHHEM B OKPYXaloUlylo Cpefy okono 50% comepxareiics B
MACE BOAbI, IPHBOJMT K MOBBILIEHUIO ECTKOCTH KYJIMHAPHO MPHTOTOBICHHOTO M-
ca. YKasaHHble H3MEHEHHs HanGomee pe3Ko BEIPAKEHH! B FOBSIHHE B CPaBHEHHH CO
CBHHUHOH, 6apaHHHOM, TENATHHOI. ' :

IpoBesenHble HAMH UCC/IeTOBAHHAA OKA3ANH, YTO ITyTEM NpEABaPUTENBHOM
06paoTky Msca IHMIUEBBIMH TpenapaTamu NPOTEONUTHIECKAX (DEPMEHTOB MHUK-
pobHoro npoucxoxaenus (nporecy6rmmn I'10X) YCHIINA cpesa pocTnrba CHuXa-
€TCS: NIPH M3MEPEHHH BIOJb MEIIEYHBIX BOJOKOH ¢ 2 xo 1,7 x 10 HBIOTOH/METP;
TP H3MEPEHHH NOIepeK MBILIEYHBIX BOJIOKOH ¢ 2,25 1o 2 x 10* HBIOTOH/METP.

Kaudectso rotoBoit npoxykuuu, BbipabarsiBacMoil U3 obpaboTanHoro dep-
MEHTaMH MACa, TIDH NPOYHX PABHEIX YCIOBHAX 3aBUCHT OT IIPMMEHAEMOr0 crocoba
BBEJCHHA HEPMEHTOB B MACO, 0BECIEUMBAIOLIEro JOCTATOYHbIN KOHTAKT HX ¢ IIpO-
CIIOMKaMU MYCKYJIBHOM COeUHHTENbHON TKaHH. JTOT BONpPOC TpeOyeT NpoBeIeHHUs
KOMIUIEKCA HCCIIEJOBAHMUI, TAK KaK HMeeT NPHHLHITHANLHOE 3HAYEHHE JUIA KadecTBa
TIPONYKIHH.

Ha ocHoBaHMM npoBeXieHHBIX HCCNEAOBaHMH MBI MPEANAraeM CEAYIOULYO
TEXHONOTHIO 06paboTku Maca depmenTtamu: Maco obpabatsiBand 0,5%-HbIM BOA-
HBIM PacTBOPOM (HEPMEHTHOTO Mpenaparta METOAOM LIMPULEBAHUA C MOCAEAYOLe
BBIEPXkKOit 8 yacos npu Temneparype +0,5°C.

Tennosas kynunapuas o6pa6otka npoBogunack npu Temneparype 170°C s
FL%PAKOHBEKTOMATE O TEeMIIEpaTypbl B r€OMETPH4ECKOM LEHTpe H3aeNnus
80°C.

1 3111111112131212)
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Ilony4eHHsle HaMu HaHHbIE YKa3blBAalOT Ha TO, YTO MpOTEa3bl npenapara
CHAPOIH3YIOT YaCTh Mb{ILEYHBIX OEIKOB M CHHXKAIOT FHAPOTEPMHYESCKYIO YCTOHYH-
BOCTh KOJUTareHa Msca.

AHau3 NaHHBIX OPraHOJNENTHYECKOH OLEHKH KauyecTBa KyNMHApHBIX H3Ze-
J4it, IPUrOTOBNEHHBIX U3 PepMEHTHPOBAHHOIO Msica, [IOKa3bIBaeT, YTO MO BHELIHE-
My BHAY, BKYyCY H apoMaTy OHH NpPaKTHYECKH He OTNHYAIOTCA OT aHAJIOTHYHBIX U3-
Jenuii, TPUTOTOBJAEMBIX H3 MSICA BRICIIUX COPTOB.

OxnaxJeHHble MIACHBIE KYJIHHAPHbIE nonytba(ignxarm, obpaboTtaHHbte Qep-
MEHTHBIMH NpenapaTaMt, MOTYT XpaHHThCd NMpH 2 - 4'C Ge3 CHIXKEHHS KayecTsa B
npejenax CpoKoB, HEHCTBYIONINX B CHCTEME OBIIECTBEHHOrO MHTAHHUS.
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Oriented Compositions Based on Simplest Polyolefins Obtained by Polymerization in
situ with a New Catalyst System
A.V. Rebrov*, V.A. Dubinski*, E.M. Antipov*, M. Stamm**

** Topchiev Institute of Petrochemical Synthesis, Russian Academy of Science, Moscow,
Russia

**Institute for Polymer Research, Dresden, Germany

Temperature-induced evolution of the structure was studied by X-ray diffraction and DSC for
oriented films of three PE-PP blends with different compositions and elevated interfacial
interactions. The blends were obtained by i situ polymerization using a common catalytic
systems comprised of a binuclear metal complex catalyst (BMC) deposited onto the surface
of a solid carrier. On heating, the isotropic samples exhibit two “ordinary” phase transitions
reflecting sequential melting of the two blend components. The uniaxially oriented films of
similar composition, deformed to various degrees, exhibit a more complicated pattern of
phase transitions. In particular, the melting of the PE component is a two-stage process, with
the transition from an orthorhombic phase to pseudohexagonal mesophase in the first stage
and the melting of the mesophase and isotropization of the material in the second stage. This
behavior is related to the presence of two fractions of dispersed component in the PE phase
of the oriented blend. One of these fractions demonstrates crystailization with folded chains,
while the other fraction crystallizes with extended macromolecules.

Our general goal is to study a series of binary blends based on different combinations of
polyolefins and polydienes originally synthesized with the BMCs. This work is the first step

in this direction, whereas the further development in progress.

Reference:
E.M. Antipov, Yu.V. Kaufman, A.V. Rebrov, M. Stamm and E.W. Fischer, Polymer
Science, Ser. A, Vol.41, No.6, 1999, pp. 620-630.

This work was supported by INTAS, project no. 99-1418
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Non-traditional approach to form a high-oriented statc of biodegradable poly(B-
hydroxybutyrate) and its “hard-elastic” properties
A.V. Rebrov*, S.A. Gordeyev¥, Y.P. Nekrasov*, T.G. Volova**, E.M. Antipov*

* Topchiev Institute of Petrochemical Synthesis, Russian Academy of Science, Moscow,
Russia

** Institute of Biophysics, Russian Academy of Science, Krasnoyarsk, Russia

Poly(Bhydroxybutyrate) (PHB) is a natural polyester produced via biosynthesis. It has been

found that PHB is thermoplastic with many potential applications. Unlike most commercial
thermoplastic polymers PHB is truly biodegradable and highly biocompatable. Hence, it may
be used as degradable component of implantable materials and devices. Films of PHB show
the gas barrier propertics comparabie to poly(vinyl chloride) and poly(ethylene
terephthalate). The combination of ail these properties indicates that PHB has a great prontise
in the packing industry. But the melt of PHB is unstable and degrades at temperatures of only
a few degree higher its melting point. So, PHB has an essential limitation in its use as the
alternative of conventional thermoplastics: a very narrow processability window.

We have undertaken research with the aim of finding of techniques suitable to obtain
oriented materials from PHB. It is found that the stable oriented structurc may be formed by
using the gel-technology as a spinning technique. The data of melting points, fusion enthalpy
and crystallinity do not change significantly during the erientation process. The siudied
samples have the tensile strength more than 300 Mpa and the initial modulus of elasticity
about of 3.0 Gpa. It is shown that the mechanical behavior of oriented PHB is similar to that
of hard elastic polypropylene fibers. At the room temperature extension PHB fibers are

rubber like materials with the high level of elastic recovery.

This work was supported by the Russian Foundation for Basic Research,

project no. 00-03-33094a.
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PEOJIOT'MYECKHWE OCOBEHHOCTU MOJIOYHO-ITEK TUHOBBIX CHUCTEM.
H.C. Poauonosa, K.K. IMonsuckuit
Boponexckas I'ocynapcreennas TexHonormdeckas axKageMus

OCHOBHOH ~ OTIMYMTENBEHOH OCOGEHHOCTBHIO  IpYTHIBI CTPYKTYPHUPOBAHHBIX
TIPOIYKTOB ABIACTCS HAIMYUE FeneBoM CTPYKTYpsl, o6pa3oBaHHOH c y4acTHEM
PasIuYHbIX c~ra61«1gm3aropos, 3arycTuTene, cTpykTypooOpasosaTeneil, T.x. B
GONBIIMHCTBE CNy4aeB AKTMBHAA KUCIOTHOCTh [OTOBOTO NPOAYKTa HE COBMAjaeT ¢
TOYKOH 6o

H303JIEKTpHYECKOH Ka3euHa, HeOOXOMMMO  JONONHHTENBHOE
PEryTHpOBaHHE  PEONOTMHECKHX — XAPaKTeDHCTHK  HATHBHOTO  Treisl  Ka3eHHa,
obpasyromerocs B Montoke npu pH = 46 M3gectHo, 49ro mponecc

CTPYKTypoO6pasoBaHus B BOJHO-KA3eWHOBBIX cucTeMax npd pH, ormimuHo#t ot
M303JIEKTPUYECKOTO 3HAYEHMS, HAYMHAET MPONCXOANTE IIPH MACCOBOil JONe KasewHa
Gonee 12 %. CrnemopatensHO, KOHIEHTpalUs Ka3eHHA B TPAAMLMOHHOM MOIOTHOM
chipse (2,9-3,0%) He Moxer obecreuuTs TPeOYEMBIX CTPYKTYPHO-MEXaHHYECKHX
nokasatenedl mponykra. Hambosee pacHpoCTpaHEHHBIMH 3aryCTMTEISMHM SBJISIOTCH
NEKTHH, KpaxMaJl, arap-arap, XelaTuH 1 X KOMITO3UIIUM.

Lenbio maHHOM paboOTHl ABHIOCH M3YHEHHE PEONOTMHYECKMX CBOMCTB MONOYHO-
MEKTHHOBBIX CMeCeH ¢ U3MCHEHHeM MaccoBOH gonu nexruaa ot 0,1 mo 3%.06pasiusl
FOTOBH.IH IIyTE€M DACTBOPEHHSA NEKTHHA B O0E3KMPEHHOM MOJIOKE C TIOCHEMYHOeH
nacrepusaurei npu 80°C B tedenue 20 cek. IlapannenbHo rOTOBHIM KOHTpPOILHBIE
06pasilbl BOJHO-IIEKTHHOBBIX PAacTBOPOB C TOM ke MaccoBoll Jonell IeKTHHA ¢ LENBIo
ONpelleficHAs PONM Ka3€HMHAa B HpoLecce CTPYKTypooGpasosauusa. KoncucreHnus
00pasios ¢ yBenuYeHNEM MACCOBOH JONMH MEKTHHA MU3MEHSIACh OT CMETaHOOOPa3HOH,
kpeMooOpasHO# 1o kxeneoGpazHod. Peonormueckne CBOHCTBA MCCIENOBAIM C
IIOMOIIBIO POTALMOHHONO BHCKO3MMETpa PeorecT-2, ¢ TepMOCTATUPYEMOH H3MepH-
TENbHON S4€HKOH, COeMHEHHOr0 ¢ IHIYMAM ycTpoiicTBoM. CKOpocTs AedopMaliu
M3MeHATH B nuanasore ot 0,33¢™ 1o 148,5¢”, TeMIeparypy TepMocTaTpoBanus ot 10
ao 50°C. UucnenHoe 3HadeHHEe INBEIOBCKON M GHHramMOBCKOM BA3KOCTH OIPENENAIH
IIyTeM HaxOXJEeHHs YITIOBBIX KO3((UINEHTOB ABYX 3BEHbEB JIMHEAHOTO CILIANHA, an-
IIPOKCHMUPYIOIIET0 3aBHCHMOCTD CKOPOCTH JeopManiiy OT HANPSKEHHUS CABUTA.

OCHOBHEIM CTPYKTYPHBIM 3JIEMEHTOM I[IEKTHHA SIBISETCS JUHEHHAs MOJIEKYyJa
NONUTaIaKTYPOHOBOH KHCJIOTBI, B KOTOPOH MOHOMEpHBIE 3B€HBsS CBS3aHBl 1-4-
[IMKO3HAHOH cBA3bI0. benku Monoka mpexcraBieHnl kazenHamd (24-30 r/1) u chI-
BOPOTOYHBIMH GenkamMu: P -naktornobynnaoM (2-4 r/n) U o -nakroansoymisoM (0,6-
1,7 /1) OcCHOBHO} NpPOTEMH MOJOKZ Of- Ka3eMH COCTOMT M3 4YeTHIpEX (paKiHii,
OTIHMYAIOWUXCA 3N1EKTPODOPETHHECKOH MOABKHOCTHIO, MOJEKYIAPHOM Maccol, co-
CTaBOM H OCJIEIOBATEILHOCTBI0 aMUHOKUCIIOT, B MOJIOKE HaXOAMTCS B BUJIE Ka3eUHAT-
Kanpuuif-pocharHoro xoMiekca. 95% kaseMHa AcCOLMMPOBAaHO B  MMHENIb
mnametpoM 130-160 1M co cpenHeit MonekyaspHoit Maccoi 108, _

[TonyueHBI TeMIepaTypHO-KOHLEHTPALHOHHbE 3aBHCHMOCTH 3 QeKTHBHOM
BA3KOCTM M HaNpsDKEHHs CABHra IUI1 MONOYHO-NIEKTHHOBBIX M BOXHO-NIEKTHHOBBIX
CHCTEM B HCCIEXYEMBIX AHalla30HaX KOHIEHTPAlUU B TEMIIEPATYPhL.

IMpakTH4Yeckoe 3HAYEHHE NMPOBEAEHHBIX UCCIENOBaHHI 3aK/II0YAETCd B ONpEJENEHHH
TPaHMYHBIX KOHLEHTpalWil TeKTHHa, [O3BOIOLMX IIPOM3BOAUTL 3  IPYINBI
TPOZYKTOB.
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1 — o6pazisi ¢ MmaccoBoif Joied nexktuna ot 0,2 zo 0,4 %;
2 — 0bpasusl ¢ Maccoroll Joneit nextura 0,5 — 0,7 %;
3 — obpa3iibl ¢ MaccoBoit goneh nexruna 0,8 — 3%.
Jlns mepBofl rpynibl o6pa3loB XapakTepHa NHHeHHas 3aBHCHMOCTh HANpPSHKEHHA
CABUIa OT FPaH€HTa CKOPOCTH, YTO CBHACTEIBCTBYET MIHOBEHHOM pa3pyLICHHH
CTPYKTYPHl M TIO3BONSET OTHECTH NAHHBIE CUCTEMBI K HBIOTOHOBCKHM KUIKOCTHM.
Has Bropo#l rpymnnsl o6pa3snoB XapaKTepHO HEKOTOPOE OTKIOHEHHe OT JMHEeHHOH
3aBHCHMOCTH B O00/IaCTH CKOPOCTH AedopMauud oT 3 g0 16, 2¢”, 4ro nossomnser
JaHHbie 00paslLibl OTHECTH K CTPYKTYDHPOB2HHBIM JETKO PaspyllaeMbiM MpOAYKTaM.
Jns Tpethel rpynmel o6pasloB XapaKTepHA HEIMHeMHAS 3aBUCHMOCTH CKOPOCTH
JedbopMalty  OT  HampsHKEHMS  CIBHTa, T.e. oTMeyaeTcs  0Opa3oBaHHE
NPOCTPaHCTBEHHBOH CTPYKTYpHI ( puc 1 )
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Puc. 1. KpuBeble TeyeHHS MOIOKa C PA3HBIMU KOHLEHTPALMSIMHU [IeKTAHA
1~ v -ofpasen ¢ MmaccoBoii aoxeit mektraa 0,2%;6 - 0 -0,7%;2 - »-0,3%
. I
7-x-08%3- A-0,4%;8-8-0,9%:4-%-05%; 9-T-1%5-1-0.6%

Takimm 06}’.)3.301\{, Ha OCHOBaHMWH [IPOBCACHHEBIX HUCCIEA0BaHAN  MOXKG

33KTOYMTE, YTO TPH  HCIGJB30BAHIM IeKTHH COAepKalldx 3arycTureneff o
CTpykTypooOpaszopatesieii MpH  NPOH3ZBOACTBE  MONOYHBIX  CTPYKTYPHPORAHHBIX
HPOAYKTOB, 00pasyloTcss YCIOBHO  YIPYrHe CHCTeMBl €  KOHAEHCAlMOHHO-

KOATyNALMOHHOW CTpyKTYpoH, ofnafaromine IulacTHYeckoH BA3KOCTRIO. (OCHOBHYIO
poilb B (QOPMHPOBAHHMU CTPYKTYPbl INPH JAHHBIX VYCIOBHSX MIPacT HEKTHH.
Tuxcotponnble ¢BONCTBA B TEPMOYCTORUMBOCTE PEOIONHYECKHX [1ADAMETPOB CHCTEMb
B WCCTEJOBAHHOM HHTEpBaje TEMIECPATYP HO3BOISIOT ONPENEIHTL TEXHOJNOTHYECKHE
PEXUMDBI TPOHECCR TPOM3BONCTBA CTPYKTYPMPOBAHHLIX MOTOUHBIX TIPOIYKTOB €
TIEKTHHOM, YCIOBUS UX peanH3anun.
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KOHTPOJILHBIE MATEPHAJILI HA OCHOBE KCAHTARA JUIs
KIAHAYECKOHU BUCKQO3UMETPAN KPOBH

E.B.Poi‘leaH', H.H.}Iemeﬂrbena‘, IO.BeplmBeu2 y B.M.He'iemmlconz,
B.H.Cxanpenko’, O.Mansimesa’

'Poccuiickuii Hayunstit Llentp xupyprun PAMH, Zq)apMaHEBm‘IeCKﬂﬁ takymsrer
MMA um .M. Ceuenora, Mocksa, Poccus

Kontpoms xadectsa aBasercs Baxuol mpoGaemoit mus mobbix MEMIHHCKAX
naboparopupix Hecnenosanuil. Ol OCymecTBIseTe ¢ TIPUMEHEHHEM T.H.
KamAGPOBOYHBX H CTAHNAPTHBIX PEATEHTOR, NO3BOILTEOMIMX OLEHHTD TPABUILHOCTD
TpHGOPHBIX HIMEPEHHHA NIPM HCCAEIOBAHHSX HOPMATBLHOIO K TIaTOJIOTHYECKOro
MaTepHaa OT NALHeHTOB.
B xumHmdeckix reMopeonor1aeckux HoCnea0BaHHIX OCHOBHBIM OHATHOCTHYECKHM
TIapaMeTpOM ABIAETCA BA3KOCTE KPOBH. ['eMOpeoorneckue aHanusaToper
TPagHUMORHO KANUGPYIOTCS MO H3MEPEHHSM BA3KOCTH HbIOTOHOBCKHX XUIKOCTeit
(Hanbormee 4acTO MCTIONB3YIOTCS BOKA HIH BOJHO-TIMLEPHHOBBIE CMECH) PH
HECKONLKUX TUCKPETHBIX CKOPOCTAX CIBWTA UK HANPSKEHIX caBura. OHAKO KpOBb -
KHJIKOCTD HEHbIOTOHOBCKAA, & KPHBAs IOTOKA TAKXKe 3HATHTENBHO PA3IMEaeTCs PK
Pas/IIHbIX NATONOTHAX M/MNK COCTOSHMUSX. JlaHHbIe (PakTh! IPEINOAratoT, 910
MEAMLMHCKUE YCTPOHCTBA A FEMOPEOIOrHYeCkHX HCCEOBAHMI (TIpexae BCEro, B
YCIOBHSAX KIHHUKH) ObLTH KaHGPOBAHBI XUTKOCTAMH, MOZAETHPYIOMUMHI
PEOJIOTHHECKOE NOBEACHHE KPOBH, M B YCIOBHAX HETIPEPHIBHOTO H3MEHEHNA CKOPOCTeit
CHBUI2 VJIH HANIPAXKEHUH c/iBura. B HacTosmee Bpems mogo6usle KamOpaTopsi U
CTaHAAPTEL OTCYTCTBYIOT, MO3TOMY HX CO3JAHHE ABHIIACH LIEBI0 HALIErO PaBoTH.
HoBbie KOHTPOMBHEIE XHAKOCTH GBLTH PaspabOTAHEL HA OCHOBE
HU3KOKOHNEHTPHPOBAHHLIX pacTBOpoB KcanTana (6uoTexHONOrMaeck il npoaykT
Xanthomonas campestris). B cOCTaB 5THX XHAKOCTEH TAIOKE BOLITH Ivuepus
AubSymMHH, 4TO O3BOIHIO HCKIIOYHTE H3BECTHBIE HENOCTATKE pacteopos Kcanrana,
MOZENMPYIOUHX PEOSIOTHIECKOE IOBEAEHUE KPOBH. )
Opurnxambabie 106aBku 1 cTabrIH3aTOPHI 06ycnoBuIN COXpanHeH e HBHYECKHX 1
PEOOTHYECKUX CBONCTB U aHTHOAKTEPHANBHYIO CTAGMIBHOCTS 3THX KOHTDOJIBHBIX
MATEPHAJIOB B TCHEHHE 8 MeCsAILEB.
Hosrre xonTpossable sxuaKoCcTH yenemso MOZJENHPYIOT PEOJIOrHYECKOe HOBENCHHE
UENBHOR KPOBH C HU3KOH, HOPMANBHO HIIE BBICOKOH BA3KOCTHIO, Takke OHE
ACMOHCTPHPYIOT Pa3IHIHOE PEONOTHHECKOE IIOBENEHHAE KPOBH C PASIHIHBIM
FEMaTOKPHTOM U PAa3HBIME MHKPOPEOIOrHYECKHMH XapaKTepHCTHKAM,
Iyt IPOM3BOACTRA ITUX KOHTPOILHEIX MATEPHAIOB paspaboTana cooTBeTCTBYIOMAS
TEXHOJIOTHA,
PaspaGoTannrie koHTpONBHEIE MaTepHATEL MOTYT ObITh HCHOMB30BAHbBT A/ KOHTPOJIS
Ka9€CTBa [eMOPEONIOTHYECKHUX HCCNEOBAHMH, B KOTOPAIX MIPHMEHSIOTCS KAMILTSPHbIE
BHACKO3uMeTpsI (Hanpumep, DCR300, Anton Paar Physica, ABCTPHsA) HIIH POTALHOHHbIE
BHCKO3HMETPh! "LMIMHAD - nunuep” (Hanpumep, AKP-2, AO3T “Menr”, Poccms).

Asropsl 6rarogapsar xomnamiio DONAU Trading Mocxea 3a NOIZIEPIKKY 3TOMH paboThl.

H- 1311131113313
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OCOBEHHOCTH PEOJOTIHYECKUX CBOWCTB DPUTPOLATOB IIPH
IMH30®PEHHYECKOM HPOLUECCE
H.B. Pssanuesa, B.B. Hosuikit, M. P. Cemun, H.M. AHTOHEHKO
Cubupckuit [0cyAapCTBeHHbIH MEAMUMHCKHN YHHBEPCHTET, TOMCK

K HacTosmeMy BPEMEHHM HAKOMNEH»! (QaKTHUECKHE JaHHblE, YKa3bIBAIOLIHE Ha}13 ;anlngl{sze
MHKPOLIAPKYIATOPHBIX PACCTPOHCTB TPH IMM30QPEHHIECKOM Mporiecce [CyupHOB éngﬂﬂbm;
Xie,Wu,1991). TlockonsKy IpHTPOLMTAPHAS NOMYILIUMA SBJIAETCA CaMbiM MHOIOHH ena
KNETOUHBIM MYJOM, TEKYTECTh KPOBK 1O MHKPOCOCYIAM CYIIECTBEHHBIM 0OpasoM Ompemers "
YHKUMOHANBHBIMH CBOHCTBAMU PUTPOLMTOB, K YHCIy KOTOPbIX OTHOCATCA TAKHE rxapaMts'rpIx
KIETOYHOH TeMOpEoOruHM, Kak arperaius, nedopMupyeMocTs, (opMa KpacHBIX KpOB:OH;O
KJIETOK, TIPAKTHYECKHU HE H3y9GaRIIMECS PaHee MPH WH30ppeHndeckoM mpoLecce. I/chcv»m 33 ,
LENbI0 HAaCTOSMIETO WCCHEJOBAHUS SBUIOCH W3ydeHHe NoKasaTened o6pfmmon arp;;ix:lﬂz
SPHTPOLMTOB, UX JIeHOPMALIOHHBIX CBOMCTB, ocoberHOCTEH TIOBEPXHOCTHOH apxme;;r;)171 -
KOHQUIYDALMM KPaCHBIX KDOBFHBIX KJIETOK y GOMbHBIX mnzodperHueil B aKTu
3360%5()&3::1‘@ MUKDPOPEONIOTHHECKOTO CTATYCA 3PHTPOLUTOR MPOBOMMNAch Y 22-X 6011%1&2
napasouanol musoppenneit (mo MKB-10 pyGpuxka £20.00) ’Mynccxoro‘ [oJia B BO3pacTe o*romie
46 ner. Y BCEX TALMEHTOB ONPEENANach aKTHBHAA (aja 3aGonesannus. MaHH(ECTHOE COCT ne
win TNOBTOpHele oksamepbammi. Bee ofcmenoBamubie [AUMEHTS! HE nommn3 Jf)eqogmx
[ICHXOTPOTHEIMH [IpenapaTaMi. KOHTPOMBHYIO TPYIIy COCTaBIIN 38 HCHXW%?IE ﬁasﬁ pu
JOHOPOB C COJNIOCTABMMBIME BO3PACTHBIMKM  XapDAKTEPHCTHKAMK. BCEX ooco é; s
OTCYTCTBOBATH MPU3HAKYK COMETHUECKOR NaTOJIOI KA. I/Isyqem:xe Mop(})onomqecimx ocobermoctet
SPUTPOLMTOE  OCYHIECTEIATM ~ METONOM  CKAHWpYouled 3ne1crpor::on w0 aKZQMeTpHn-
IledbopMupyeMOCTh ~ IPUTPOLMTOB  OUEHHBANH ~ METOLOM  JMAscpHO :(cm;; moco%M,
Uccrnegosasme 0BpaTHMOH arperauyy 3pHTPOLUTOB IIPOBOAHIH doromeTpHd 0 %;OBaHmN,‘
JIOCTOBEPHOCTE PasTutuil MEXNY CPaBHMBAEMBIMI IPYIMIAMH YOTaHABIMBATH C HCTIO! A

HTa.

Kpmpﬁf :11;}2:363110 [POBENEHHOE HCCAEA0BANNE, TIOBEPXHOCTHAA apXUTEKTOHNKA 3pm§<>£§-3r;1;
IpeTeprieBana CYLIECTBEHHbIE WIMEHEHEs, YTO TNPUBOMMIO K Hapic(:)a'gréy;rf no;m:;ﬂiﬂmo :
apurpomATapHoi nonysamky. [Ipr 3TOM OTMEHANOCh 3Haqme.r1z-1{o1e (p 001), norr;;l e ¢
ANaTOTHYHBIM [OKA3aTENeM y 3EOPOBLIX THI, YMEHBIUCHAE YHCIA QyHKUKOHANLHO i \; e-.::;nm,;,;
BOSKOBROTHYTBIX JUCKOUMTOR. B TO Xe spems, copepxaHue TpanchOPMHPOBAHHBIX DT;H omo
(3nnnncosnﬁﬂbxe KJETKH, TLTOCKHe AMCKH, ANCKOLMTH ¢ rpebHeM, ¢ ngpocraMM, 1::! o B ;
TYTOBOM Aroast), MPenreMOIMTHACCKUX (chepuuecKue, KyIog000pasHbie 3pmp§: ;;necmenm
B}me CIYIIEHHOTO MAYa) 4 nereﬂepa(gmgcz) ;;;AEHQHHBIX SPHTPOLMTOB, HANPOTHE, Cyle

IUTAJIO MX KOXUHUECTBO B HOopMe (P<U, . .
npenhu?;a(;:mbxe H3MEHEHMA pconpoaomanncs HapYILICHAAMA HeCI)OpMaHPIOHHhD; C:OZ-fgi
KPACHBIX KJETOK KPOBH, B2 YTO YKa3BIBAJIO CHIDKEHHE x:mnexca Eetbopz;iggye?}\f)oc;: zpa Br:e ::m;) C
BO BCEM MCCHEAYEMOM [MAIa30He cxo;(:ocgegs)cnnnra {or 90 ¢ nmo 890 ¢ PaBEEHH

) azatensmu g Hopme (p<0.05). ) -
auanollzl:ajzf Z%iiawneﬁ o6pa§nmoﬁ arperams SpUTPOLHMTOB Y B0BHBIX ufmlo(pp:::;i
[O3BONAN BLITBHTH 3HAYMTCIBHOE YCHIIEHHE arperaiznggzﬁ)cr;&;:ﬁiﬁgii 1;;;;}:;1(( ;2;%“;3

1bCTBOBANO AocToBepHOe (p<V), : ¢
;J;i‘;::xaﬁm:? (;:JB;?ET‘:' munuMsapHOR (U0) TPOUHOCTH arperaT)OE IPHUTPOUMUTOB, HHACKCA
arperai# (Ja), a TaloKe HHTEIPANLHOIG xo3¢duiuenta arperamuu (K). eccs omiesmores
Takum ofpasoM, B axTHBHOH (ase mmo@pex:mqecxoro ai ca oot
BRIDOKEHHBIC ~ HAPYLICHUS  MEKDOPEONOTHHECKHX — CBOHCTE 3pmpoyx:lvml-:;c;ﬁ/I ) ;)cmeme
nomuMopdu3Ma 3PUTPOLMTAPHON HORYJAUMM, HApyLICHHE ne(bopwp;;mn;}o i
oBpaTHMOM 4rperadyi 3pUTPCUHTOE 32KOHOMEPHO NpUBOAAT K P
MUKpOLMPKyTSIMK, BOSHHKHOBEHHMIC IUTIOKCHH TKAHEH.
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Peonorudecknii cTaTyc y 601bHBIX ¢ cOYeTaAHHOM NATONOIHe#H KJIANaHOB cepaua
H KOPOHAPHBIX APTEPHIA 10 H HOCJIE ONEPATHBHOrO NeYEHHSN.

Camconosa HH,, Ilmomt M T, KimaMosuy Jr,
I'pomesa T.B., Hakuruna T.T'.

Hayunerit Lenmp cepoeun-cocyoucmoii xupypeuu um. A.H. Baxyresa PAMH,
Mockea, Pybneeckoe wocce, 135.

B macrosiee Bpems XuUPYPrUdYecKOMy NE€YEHMIO COUETAHHON NaTONOTHM
KJIanmaHoB Cepalia M KOPOHAPHBIX apTepuii npupaercs OOJbIIOE BHUMAHHE B
KapIMOXHPYPIHH. XapaKTepUCTHKA COCTOSHHS PEOAOrMH KPOBH M TEMOCTA3a Y 3THX
BoMBHBIX BaXHA I NPOGHIAKTHKA TPOMOEOTEMOPPATHIECKHX OCIOXHEHHi KaK BO
BPEMS OTIEPALHH, TAK H B IIOCAEONEPALIHKOHHOM TIEpHOTE.

Henbio mccnenoBanys SBUNACH IUATHOCTHKA HAPYWIEHHH PEOSIOTHY KpOBH U
reMocrasa y  ofchenoBaHHRIX  GONBHEIX M OUeHKa  sddexTHBHOCTH
TPOTHBOTPOMOOTHIECKOH Tepanym.

O6cnenopano 45 nanueHToB, MyXquH — 22, XeHWHMH — 13, B Bospacte ot 40
Zo 57 ner. 18 CoNbHBIM, B YCNOBHAX MCKyGCTBEHHOTO KpOBOOGpAIEHHs,
TIPOM3BEACHO INPOTE3HPOBAHME MMTPATLHOTO KJanaHa MW IIYHTHPOBaHHE -2
KOPOHAPHBIX apTepuit; 27 CONBHBRIM — MPOTE3HPOBAHHE AOPTANBHOIO KJIANAHA M
IyHTUpOBaHu#e 1-2 KOPOHAPHBIX apTepwil. BonpHele pasmeneHbl Ha 3 IpyNmEL B
33BUCHMOCTH OT IPUMEHAEMBIX CXeM aHTHTpOMOOTH4ecKol Tepammu. Bcem
NIAIMEHTaM B TeYEHHE HEPBLIX 10 CyTOK MOCHEOMEPAMOHHOrO MEpUORA BBOIMIM
remapun. C 3 cyTok nasHayamu dermwmmn. Ilocne oTmenb! remapusa (10-11 cyTku)
Sombrbie | rpynmer monysann QewmnuH, I rpynner — denummn w acrmpum, 11
rpynnsl — denmnun u Tpenran. MccnemoBanus nokasatenell peoNorMM KpoOBH,
remoctasa, GYHKUHOHANBHOH AKTHBHOCTH TPOMOGOLUTOB NPOBORMIM 1O OTEDANHH 1
B OMHAMHKE NTOCNIEONEPALIMOHHOrO [IEPHOAA.

Y Beex OONBHBIX JO  OIEPAllAd  KOAIYIONOTMYECKHE  npodums
COOTBETCTBOBAJI TSDKECTH COCTOSHHA: runepdubpuHorenemus (yposens O Bouue
HOpMbI Ha 58%), HamuuMe BEICOKOMOJEKYJSPHBLIX KOMILIEKCOB, TPOMOHMHEMHS Ha
dore xoarynonarum norpeCienHus (axropoB BHYTPEHHErO M BHEIIHEro IyTeit
cBepThiBaHKsA KposH. CremeHp arperauun TpomOouMTOB Obula B mpepenax
HODM&IbHBIX 3HA4YeHWA W CocTaBmia B cpemHeM 59,0 + 2.3 %, KONMMYeCTBO
NpoarperupoBaHHEIX KeTok 3a 30 cex — 40,3 = 2,5%. IToka3zaTenu BSI3KOCTH KPOBH
Ha PasIMYHBLIX CKOPOCTAX CIBHra 6uUTH JOCTOBEPHO HMXE MOKasaTelel y 310pOBbIX
mm. BsskocTs mnasmbl Heckosibko mosbuueHa (1,8 + 0,02 mpu Hopme 1,7+ 0,02
cllz), 4ro KOppenmpoBano ¢ mOBbieHHEM uUOpPUHOTEHA U HaNM4MEM €ro
BBICOKOMOJIEKY/IAPHEIX KOMIDIEKCOB. [locToBepHO# pasHMUBI B JOOIEPaMOHHBIX
TIOKA3aTesx cpefu rpynn obcnenyemsix GonbHBIX He ObLIO, kpoMe Gonee BHICOKHX
3HaveHnii Gubpudorena so I rpynire.

B 1-3 cyrxu mocne onepaumu y OomeHerx 1 u III rpymmer ormexanocs
YINHHEHHE aKTHBHPOBAHHOTO 4acTHYHOro Tpombomacrunosoro spemenn (AYTB)
B 1,4 pasza B OTBeT Ha remapusoTepanuio, y nauuerros II rpynmet AYTB ocraBanocs
Ha goomepamMoHHOM yposHe. CremeHp arperamuy TpoMGoumroB B 1 rpymme
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coctauna — 51.4= 2,1%, so II - 559+ 2,8%, B IIl — 48,7+ 2,4%. Ipouent
arperupyeMbix TPOMGOLKTOB COOTBETCTBEHHO COCTABIAN 36,6+3,3%; 33,6 +2,9%:
39,7+ 3,1%. Hunexc npoTpomOrHa ObIT CHIKEH BO BCEX IpymIax GoMbHBIX Ha 24%
OTHOCHTE/IBHO JIOOMEPALUMOHHOTO YPOBHA BA3KOCTE KpOBM BO BCex rpymmax,
HECMOTPA Ha CHIDKEHHE TIEMATOKPHTA HE yMEHBIIANach, BS3KOCTH MIA3MbI
IOCTOBEPHO yBe1uuBanack. Ha 7-10 cyTku nocae omeparuu B yeaosusx nepexona
Ha HeNpAMBIE aHTHKOATY/IAHTS], AE3ATPeranThl, Ha GOHe CHIDKEHHS 103 renapyHa B 1
rpynne ypoeeHb ¢ubpusoreda cocrasun 5075+ 453 wMr%, onpenenics
¢ubpunoren “B”, AUTB B npeneiax HopMaIbHBIX 3HAYCHHH, MHIeKC npoTpoMOHHA
56,2+ 1,2%, creneHb arperaui TpOMGOLMTOB BO3pacTama mo 60,3+ 1,5%, aro
MOXKeT ObITb CB3AHO C OTMEHOH NPAMOTO AHTHKCATYANHTA H YBENTUYEHUEM
comepxanns GubpunoreHa. Ba3KocTs KPOBM M INasMBl OCTaBanach B fpenenax
npexsigymerc stana otcnenosanua. Bo I rpynne yposems dufpumorena 6uun
5412+ 43,imr%, wabmopanace akTusaiuya  (akTopos BHYTPEHHETO NYTH
cBepTHBaHUs. Mumekc npotpoMOuHa coctasui 57,2+ 2,1%, arperaus tpombouuToB
55,0+ 1,9%; BA3KOCTb KPOBH H TUIA3Mbi CHH3MTACH TIPU CKOPOCTH ¢aBura 20¢ —1 o
5.9 £ 0,1clls u 1,8+ 0,03 cII3 cootsercrenno. Y 11T rpymmst GoMbHBIX KONMHGECTBO
uOpHHOTeHa B 3TOT f1EPHON 3HAYHTENBHO BO3POCIO ~ 6562+ 19,8Mr%, AUTB u
NpOTPOMGHHOBLIA  HHAEKC [OCTOBEPHO HE H3MEHAIMCh (10 CDABHEHHK C
TPENRIAY MMM TOKA3ATEIsIME, arperauns TpoMOOLMTOR Bo3pocraa ao 60,3+ 2,1%,
TPOLIEHT KJIETOK BCTYIMBIUMX B PEAaKLIKIO 3a riepBbie 30 CeK He M3MEHANCSA, SHAYERUA
BS3KOCTH KPOBH H {11a3Mbl CHUZUWMHACh 10 5,3 0,09¢IT3 w 1,7+ 0,05¢I13.

K 14 cyrkam nocne omepammu HOpManmsaums 3HaueHnit (uGpHHOrema
OTMEY4IACh BO BCEX rpynnax SonwHbix. Meaeke nporpomGuna B 1 rpynne crusmics
no 43,8+ 2,8%, o 11 u IIl - ocrasayncsa ma npeneiayutem yposse. AYTB sepszn ¢
OTMEHO} remapyiHa COKpallaeTcs N0 HOPMAibHBIX 3Hauenuit. CreneHs arperaimy
TPOMOOLMTOB BO BCEX TPYMuaX HAXOAWINCH B IPEENAX HOPMAMBHBIX 3HAYSHHIL
Bs3kocTe KpOBM BCA3W ¢ YBeMUYEHHEM TE€MATOKPHTA BO3PACTAET y BCEX MAIHEHTOB,
OJTHAaKO OCTAETCH CHIKEHHOH OTHOCHTEIBbHONOKA3aTeNel Y 3R0POBLIX JIMII,

Brmoner:  t. Jlafoparopesiii  MOHHTOPHHr  OymerT  crocoBCTsosath
NPOBEAEHHIO PALUOHANBHON TePATHK ¥ GONBHBIX ¢ CCHETARHON HAaTONOTHER KailaHa
cepauma W kopoHapusix aprepmii. 2. CornacHo nanmbM  1aG0paTOpROTO
O0CnenoBanys MOKA3aTened pPecJOTHH ¥ TeMOCTasa, 4 TAKKE KITHHHYECKOMY
COCTOAHMIO GosbHEX HeoGxomnm audpepeHUUpPOBAHHEIH TOAX0A K HAZHAYCHHIO
AezaperantHOH Tepanuu, 3. Tlokasano Gonee paHee HasHadeHue ne3arperaHTos (3-4

CYTKH).

o S
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PEOJIOTTYECKHAE CBOMCTBA OJUIUITHICAIOKCAHA
B ME30®A3HOM COCTOSIHHUH.

CAHEBUY I'.A., BEJIOYCOB C.1., TOJOBCKHI IO.K.
T'HI] HU®XM mm. JI.A. Kapnosa.
103064 Mocksa, yi1. Boporuoso Ilosne, 10,
ten. (095) 917-4330 (119), daxc (095) 974-2450, sanevich@cc.nifhi.ac.ru

MeTomoM pOTalMOHHOM BSI3KO3HMETPHH C HM3MEPHTENBHOH CHCTeMol
"KOHYC-IUIOCKOCTB" HCCNeOBaHB! peojorwdeckue cBodictea IIJIDC c
MOJNEKYISpHO# Maccoii ~500.000. B obnactu temmeparyp ot 20 mo 50 °C
naHHBI o6pasen ofmamaer mesohasHbIM crpoeHHeM. llpm Temmepatype
cerine 50-60 °C nomuMep Nepexo/idT B H3OTPOIIHBIA pacIlias.

B Me30()a3sHOM COCTOSHHM IIONIMMEP HMMEET BEICOKYHO Bs3KoCcTh. llpm
YBEIMHYEHUH TEMIIEpaTyphl BA3KOCTh YMEHBIIAETCs, a TpPH [epexoie B
H30TPOIHBIN paciliaB BI3KOCT N1aJacT Ha HECKOIBKO [OPSAKOB.

Bpems BbiXOZa HA CTAl[HOHApPHBIH PEXHM TEYEHHsS C YMEHBIUCHHEM
TeMOepaTyphl 3HAYUTEIHHO BO3PACTaeT.

3HaueHHE BA3KOCTH 3HAMHTENBHO 3aBHCHT OT TEPMHYECKOH U
peonorudeckoil npeasicropun o6pasua. Ilpeanonaraercs, 470 MEXaHHUSCKOE
CIIBMIOBOE II0JI€ yBEHINBAET TEMIIEPATYPY U30TPOIH3AIIMHE CUCTEMBIL.

JHanHyto cucteMy B obnacTd Me30(ha3kl MOXHO OXapakTepH30BaTh, Kak
THKCOTPOITHOE TEIIO C NPEEIOM TEKY4ECTH.

Pa6ota BemOnHeHa Ipu momiepkke POOW (rparr 98-03-33376) u
HHTAC ( rpanr 97-0485).
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Rheology of Glaze Suspensions

S. Savarmand*, M. R. Golkar-Narenji, K. Saedi
Faculty of Chemical Engineering, Amirkabir University of Technology, Tehran, Iran
Abstract
Rheological properties of suspensions and ceramic glaze siurries under steady flow
conditions are considered. Colloidal forces play an important role in the rheology of
ceramic sturries. Since the potential function characterizes the rheology of colloidal
systems, a new dimensionless group, viz., potential number, is introduced within a
dimensional analysis representing the relative significance of potential to Brownian
energy. In order to relate the relative viscosity to other dimensionless groups, a model
is introduced with the aid of existing models in literature. Presence of colloidal forces
increases fluid viscosity with respect to that of hard-sphere theory. This effect has been

considered through the inclusion of an extra term to that of the hard sphere.

Experimental work is carried out with ceramic glaze suspensions at different volume
fractions, size diameters, and shear rates. Experimental resuiis have been used to
modify the model relating relative viscosity to the Peclet number, potential number,

volume fraction, and maximum packing fraction,

*Corresponding author:

S. Savarmand.
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A Method for Calculation of Final Film Thickness in Free Coating of Viscoelastic
Fluids onto a Vertical Surface

S. Savarmand,* S. Azizmohammadi, A. Bahrami, M. R. Golkar-Narenji

Chemical Engineering Department, Amirkabir University of Technology (Tehran
Polytechnic), Tehran, IRAN

Abstract

A method for calculation of final film thickness in free coating of a viscoelastic fluid
onto a vertical surface withdrawn from its vessel is given. This method is based on
defining an objective function, the minimization of which guarantees that both
kinematics and dynamical conditions at the lower boundary of the dynamic meniscus
region are satisfied. No such a well-defined method has been presented before. If the
applied rheological model is highly nonlinear, the procedure of updating final film
thickness plays a crucial role in convergence of calculations. The proposed method has
been used for the calculation of final film thickness in free coating of 0.6, 0.8, 1.0, and
1.2 percent polyacrylamide in 50 / 50 (wt) mixtures of glycerin / water. One- and two-
mode Giesekus models have been used to represent the rheologicai characteristics of

these fluids.

Keywords: Free coating; Vertical withdrawal, Film thickness, Viscoelastic fluids;

Giesekus model
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Moziess TOIUMEPHOH PeoIoruYeCcKoR CaMOOPTaHU3YIOIEHCT CTPYKTYPEI
A. B. Cemakos*, B. I'. Kypuuxng**

* BaTcKpil rOCYyHapcTBCHHETH IeJaroTHYeCKHH YHHEEPCUTET
** MuctuTyT HeTeXMMHTIECKOro cuHTe3a uM. A. B. Tomaunesa PAH

CTpyKTypHAS OPTAHE3ALKS [OIMMEPHEIX CHCTEM, BO MHOTOM ONpeNeNiomast X $HaHqe-
CKHE CBOMCTBA, CIOKHAa M MHOroo6paszHa. OCHOBHEIE €€ 3aKOHOMEPHOCTH AOCTaTO4HO XOpOINO
HM3ydeHs! ¢ TO3AIUI PABHOBECHOH TEPMOMUHAMUKY. B T0 ¢ BpeMA TaKue SBICHHA KaX caMoopra-
HM3AITAL TOMMMEDRBIX CTPYKTYP MOTYT 6bTh OGBACHEHB! NG B PRMKaX HEPaBHOBECHOH (HHKH.
Peup MAET B YACTHOCTH 06 0Opa3sOBaHMM PEOJOTHHECKHX NOTHMEPHBIX CTpyKTyp. [lonumepnble
CTPYKTYpH! T2KOTO THIIA HHTEPECHBI T€M, YTO CHY 110 NPHUHMHE GONBIIMX BPSMCH PENaKCAlMA MO-
IVT GBITh "3aMOPOXEHB" B CTEKTO0GPAIHOM COCTOSHMH B BALE TEKCTYp. JTO OTKPHIBACT HOBHIE
BO3MOXHOCTH MoZu(HKAIHH GHUIHYECKIK CBOUCTB [I0.IMMEPHBIX CHCTEM.

B paGoTe paccMOTpeHA MPENENBHO HpocTad ¢u3mdeckas MOJAETb MONHMEPHOH CHCTEMEL,
cocobHol K camoopranusalmd. OHa npeactaBnser cobo# Nemp ynpyrix, B3aHMOJeACTBYROMHUX
APYT C PYTOM MOJIEKY;IIPHBIX KIyOKoB. JUIf ONMCAHHS SROMIOUMH KIYGKOB B CIBUTOBOM I'HIPO-
IEHAMEYECKOM None H NPedIoKeHO KOHEYHO-Da3HOCTHOE YpaBHEHHE, GOpMAIbHO HATIOMHHAI0-
wiee ypasHerHe Lllpequerepa, GIHCHBAIOMES [IOBEXEHKE CHCTEMBI B3aHMOIEHCTBYIOUMX CIIUHOB ¢
re#izenfeproBCKUM FAMHIBTOHHAHOM!

B i
X = X +Xk,x—lka ta (Xk,r—1)2 +ij—'(X""—1 KX + Xparim )j!

DBomonEs KiyOKoB BO BpeMerH (MHAEKC /) ¥ IPOCTPaHCTBE (RHAEKS X) Ompejemsiercs mnpe-
FBULYIAM COCTCSHMEM KIyOkoB (Xi;), HAeHCIBHeM Ha HHX BHEIHEro NOJL H (cnarae-
Moe X yx H), cHocoBHOCTBIO KIyOKOB YIpyTo AehopMupoBaThes (craraeMoe alXy:.1)* B yapyro
BIAMMOJeHiCTEOBATE ¢ cocesaMy (cmaraemuie o/(2P) Xir Xipiy B o/(2P) Xiws Xps1-1). Moserns
MMeeT MapaMeTpPEL ¥, — OPHEHTAIHOHRAS BOCIPHUMYMBOCTE KIYOKOB, O — YIPYras KOHCTanTa, B~
KOHCTAHTA IAPHOIO B3aUMOCHCTBYA.

Pe3y/IbTaThi KOMIBIOTEPHOTO MOZETHPOBAHHA IOKA3RIBAIOT, YTO CYMECTBYeT o0AacTs ra-
paMETpOB MOJENH, KOTEd M3HAYANEHEIA XA0C B VMM CMEHSCTCH BOSHMKHOBEHHEM KBASHCTALWO-
HAPHBIX COCTOSHUMA U IIPOKCKOJRT CTPYKTypUpORaHUe CHCTeMEl. CTPYKTYPa XapaXTepu3yercs on-
pelieeHHEIM pacEpefencHueM JedopMatiul, a Takke OpHeHTANHeH eopMEPOBAEBKIX KilyOKC
OTHOCHTEIIHHO HARPARIEHAS CHIOROTO HOJIL. B 4acTHOCTH, MOJIENRb ONHCEIB2ET ofpasopanye «map-
KETHO{t» CIPYKTYPH! ¢ TIPEMMYTHECTEEHHOH OpHeHTalMeH riaBHol OCK B CMEXHBIX 00nacTax £45°,
a TakoKe ApyrHe THOB! CTPYKTYP, B TOM HHCIE B C HENPEPHBHBIM NEPHOTHUCCKAM HIMCHCHHEM
opuenTamin. O6pasyiomuecs CTPYKTYPsl MMEIOT XapaKTepHbie JUIL HUX NPOCTPAHCTBCHHEIE pas-
MepB, OllpeaenaeMble IapaMEeTPaMH MOJEH.

IpenioxeHnas MOJENb OMMCHIBACT 00pa3OBaHHe HEPABHOBECHEX PEONOIHUSCKMX CTPYK-
Typ. Bo BHENIHEM IIONE NICMEATH! CIPYKTYPEI 3aTIACAI0T SHEPTHIO 3a CUET YIpyro# IedopMaluE K
MHHHMH3HDYIOT €€ 3a CUeT [APHOTO OPHCHTAIMOHHOTO B3RHMMONEHCTBIA. IHEPreTHICCKHY BEMI-
PHIII HOCTHTAETCA 33 CUET CTPYKTYDHOH Opranu3alliy CHCTeMBl — ofpazomanus ofiactelt ¢ ompe-
JeTeHHBIM yposHeM AeOPMHPOBAHHA M OpHEHTalMA. Kak TONbKO NPHTOK JHEPraM H3BHE rpe-
KpallaeTcs, AHCCHIATHBHEIE TIPOLECCH] HPHBOAT K Pa3pyINSHIIO BO3HHKINEH CTPYKTYPBL

OpHeRTaHOKHOE B3auMoZelcTaYE B JAHHOH MOJICTH HIPAeT KIIOHYEBYIO pOIb. TTosTomy
06pazoBanye ONHCAHHBIX HAMH CTPYKTYP BOIMOKHC B PacIliaBaX HIK pacTBOPAX XKECTKOLENHBIX,
KHAKOKPHCTAILTMYECKHX ToauMepos. OGpazopanne MUKpooGiacTell, M0-paHOMY aKKyMyTHPYHO-
IMX YTPYTYIO 3HEPrHIO, COMPUBOXIACTCS M3MCHCHMEM BEICOKODNACTHUECKHK CBORCTE MOTHMED-
HO¥t cHCTeMbL. B 3TOH cBH3H, OZHOM M3 BOIMOMKHBIX IPHIHH H3MCHERHS BEIHYHIIB! M 3HAKA HICPBOH
PasHOCTH HOPMATBHBIX HANPSUKEHUHN B CHCTEME KOHYC — ILIOCKOCTB A XKECTKONSTIHBIX HOJIHME-
POB MOXKeT GBI 06pa3oBaHye ONUCAHHBIX BBINE HEPABHOBECHBIX CTPYKTYD-
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PA30BBIE COCTOAHHA A PEOJOITYECKOE NOBEJIEHUE PACTBOPORB
CMECE# IIEJLUIIOJIO3BI C KK-IIOJTUMEPAMMY

AM. Ulamanosa®, H.H.Aedeea*, O.E.Bopoouna**, JI.K.I'onoea**, B.H.Kynesnes***

* Hucmumym negpmexumunecxozo cunmesa PAH um. A.B.Tonuuesa
** Beepoccutickuil HAQYRHO-UCCREO0BAMENLCK UL UHCIRUNTYI RORUMEDHBIX 80IOKOH

**+% Mocko8ckas 20CyOapCmeentan akademus monKon xumuseckol mexnonozuu um. M. B.Jfomonocosa

Boepsrie nonyuennl (azoBbic QHMArpaMMEL  pacTsopos  aByX JKK-nomumeposn
aNKKNEHAPOMATHYECKOrOo CTpocHus B N-mermiamopdonms-N-okcune (MMO). Iru
ABArpaMMB BMECTE ¢ IHArpaMMAaMH 1E/UBO0N036i B MMO no3sostwis onpesenuts nireppan
TEMIEPaTyP M COCTABOB CMECH, B KOTODOM pacTBODE! nenmonoss n JKK-nomimepos B
MMO moryT 06pasoBsiBATE KaK OJHO-, TaK B ABYX(pa3HbIE CHCTEMBI.

Meronamu xamunngpHo# ¥ POTALHOHHOM BHCKO3HMETPHM B auanasone 90-110°C
HIy4CHBl BASKOCTH CHCTEM, COICPXAIIMX B cymMMe 20% HELUTONO3bI H OJHOTO M3 )KI(;
TONNMEPOB. YcTanoBleHo, uTo yxe Hebonpmme pobasku XKK-nomimepos (10-15%)
CHHIKRIOT BA3KOCTH PACTROPOB LICJUNONO3E! B 2-5 pa3, 9ro obseryaet ux nepepaboTky.

Hccnenoratbl NPOYHOCTh M MOLYJb NPH DacTsHKEHHH MaTepHaoB, NMOJYYEHHBIX
nocne oTMbiBKH BOZOH MMO 3 3KCTpyJaToB pacTBOPOB C Da3fMIHBIM COOTHOLICHHEM
neamono3n # XXK-nonmumepos. OGHapyxeHO, 910 B 00JaCTH COCTAaBOB, oTBedaomux 10-
20% XKK-monuMepa B CMECH, IPOMCXOAUT MOYTH JBYXKPATHOE YBEIMUCHHE MPOYHOCTH U
MOJYJI YIIPYTOCTH.

DNEKTPOHHO-MUKPOCKONMUIECKOE HCC/ACHOBAHHE MOBEPXHOCTH paspylleHHs H
NPONOJBHBIX CKOJIOB MOMyHEHHBIX MaTEPHUAIOB [OKA3ATH, YTO B Npolecce YopmMoBaHHA B
CMECSX, COUEepKaluX yxe HeGombuiae Konuuecrsa JKK-noanmepa, nocnenunii obpasyer
YABTPAaTOHKHE BOJIOKHA, HIPAIOMIME POJNb apMHDYIOMIEro 3ieMeHTa. B pesynsrare wero
CO3LAIOTCH KOMIIO3HTHI in Situ C YJyYIICHHBIMA MEXaHWUECKHMH XapaKTCPHCTHKAMH,

Tonyuennbie pe3yabTaThl ABMAIOTCA HOBBIMH H HE UMCEIOT AHANIOTOB B JIATEPATYpE.
OHM OTKPBIBAIOT NEPCNEKTHBLI NOMYYCHHS HOBRIX MATEPHAIOB HA OCHOBE LEIUNOJIO3H H
XKK-nonuMepoB ¢ yIydiieHHOH nepepaGarsBacMOCTBIO H NOBHINCHHEIME MEXaHHIECKHMH

cBoMCTBAMM.

1111131331333 12)]
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OPHEHTAITHOHHRBIE 3O®EKTH H TUHAMAYECKHE CBOHCTBA
THIPOIKCTPYIATA

CnasHos E B.

HAncmumym mexarnuru craownsix cped YpO PAH, Mepas.

Ocofoe BHUManme B uepepabOTKE TEPMOMNECTOB MNPHUBIEKAOT METOMbI
dopMoBarus B Teepnolt dase (hmke TeMIEpaTypsl pasMardenus). DTO OOHH H3
HyTed  fONYYEHHMS  BBICOKOMOIYAbHBIX OpPHEHTHPOBAHHBIX TEPMOILIACTHYHBIX
M3JIETH C YTySIIEHHBIMH IKCILTYaTalIMOHHEIMH CBOMcTBAMH. B nepsyio ouepens 310
Kacaercs TakHX MaTepuanos, kak (ropomnmacTer, Gnounmli nomu-E-kampoamuz,
TIOJIAMEPH3AHOHHO  HAMONHEHHbE KOMMO3HUKHM, NPENCTABIIOMME  OCOOBIA
HHTEPEC, [IC TOMY, KaK He T1epepabaThiBaloTCs 110 TPAAULHOHHBIM IS TePMOILIACTOR
TEXHONOIHAM, a TpeSyloT MexaHudecko# 06paboTky ¢ GONBIIAMM TPYAO3aTPATAMH ¥
OTXOAaMH  AOPOroCTOsMIEro Martepuasa. OOpasubl, MONyYERHBIE  METONAM
THOPOIKCTPY3HH B TBepaok (ase oONaJa0T 3HAYMTENLHO HOBEILEHHBIMH
MEXaHHIECKHMH XapaKTEPUCTHKAMH.

[Iposepennsle WccnenOBaHus [OKA3a0H, YTO MHKPOCTPYKTYpa 0Opasuos
THIPO3KCTPYRATOB(CTPYKTYPHBIE 3NEMEHTH [NOpAfAXa IIHMHBL cermenta Kyma
MONEKyJIADHOH LeMH)  ABIAETCS M H3OTPOIHOM, MIH HMEeT HEKOTOPYIo
CPeJHECTATHCTHYECKYI0 OPHEHTALHMI), HE COBIAHANOLIYI C HANPABIEHHSM OCH
IKCTPY3HH (BRITSXKM). B Toxke Bpems, B ofpasuax HaGmomaercs OpMERTALHS
M8KPOCTPYKTYPhl B HANPABAEHHH BLITAKKH, BBIDAXEHHAs TeM Ap4e, YeM BBIE
koapummerT skcTpysuM  (  BHTSKKZ), MMEHHO C STUMH  M3MEHEHHAMH
MaxpOCTPYKTYpBI, NIO-BHAMMOMY, CBA3HBI OTIHYHS QU3MKO-MEXAHHIECKUX CBOACTE
THOPO3KCTPYHATOB, HabmZaeMble B paHee MNPOBENEHELIX 3KCUEPHMEHTaX ¥
OTMEYaeMbie B JIMTEPaTYPHBIX MCTOYHKKax. OTCYTCTBHE CTAHHAPTHRIX METCHAOB
OMpPENeNeH!s ¥ KOJAMYECTBERHOTO ONMCAHMA NIapaMeTpa OPHSeHTALUH Ha MakKpo
YPOBHE CTaBUT 3aAady WX noucka. B nokname ofcyxzaercs OOMH U3 BO3MOKHBIX
METCJIOB.

B ocHOBe mpemnaraeMore Meroza JIEXWT THNOTe3a Nopobus B M3MEHEHHH
AUHAMMHYECKHX CBOMCTB 00pa3loB ¢ M3MeRsomIeiicss MIOTHOCTRIO pacIipeneNietys
BEPOATHOCTH OPUEHTALIME MAKPO HaCTHI ¥ C 33HaHHOM INIOTHOCTLIO PACTPEIeNeH s
LPH M3MCHEHWHM WX ODHEHTALHMH OTHOCHTENLHO OCH (HANP&BACHUA) HCIIBITAHME.
Mogepnstit MaTepaan (MaTepuan ¢ 3aNaHHON [IOTHOCTBIO PACTIPENEEHHS) TOFKEH
YOOBIETBOPATE  HEKOTOPbIM TpeCOBaHUAM: BO-IEPBBIX, IO AHHAMHUYECKHM
cpoHcTBaM OHITh 6IM30K K MCCAELYEMOMY, BO-BTOPHIX, MATEDMANBHEIE HOCHTENM
CTPYKTYPHI, MPHIAIOHIME Npeodiaaioliee HaNpaBieHHe B CBOHCTBAX, HE NOJDKHbI
CHMJILHO OTJIMWAThCA TIO CBOACTBAM OT MATpPHIibl (MMes B BHIY, 4TO B MCCISHYEMOM
Martepuane npeofnazaloliee HalpapieHHe TO CBOACTBAM HECYT CTPVKTYPHbIE
006pa3oBaHIis, CBI3AHHEIE TEM JKE MaTepHaioM), B-TPETHHX, MATEPHANLHBIE HOCHTENN
CTPYKTYphI HOJDKHBI MMeTh BEPOSTHOCTHOE (IPOCTPAHCTBEHHOE pACHPEIEIIEHHE.
MonenpHblii MaTepnan NOJDKeH Xak MOXHO 60iblue NPUOIMKER K HCCIEAYEMOMY.
Hmes B Bumy! , uro uccneayemsii MaTepwan - Gnounssi nomu-E-xanpoamug,
MOJE/bHBIM MaTEePHATOM BbIOPAH CTEKIIOILIACTHK.
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Tlpencrapnenst AMHAMUYECKHE CBOWCTBA MOJNENLHOIO MaTepHana H

H3MEeHeHNe WX B 3aBHCHMOCTH OT yIiia MOBOPOTa 00pasua MO OTHOLICHHIO K OCH
ucnbiTanuss.  OQupenenensl  AMHAMMYECKHE CBOHCTBA [UNPOSKCTPYNATOR OIS
Pa3EHHEIX kK03 (HOUEHTOB 3KCTPpY3uM. [IOHMMAs, YTO CTENeHs YHOPANOYEHUS NpH
$OpMOBaHHH BEIpaKAETCA B M3MEHEHHH YIId OPHEHTALHMY (B CPEAHECTATUCTHIECKOM
CMBICIIE), MOXEM [OMYCTHTh, YTO XapaKTep H3MEHeHHsl TUHAMMYECKHX CBOICTB Kak
B TIEPBOM, Tak 4 BTOpOM ciy4asx OyayT nomobusl. Torna, paclofOXME yKa3aHHLIM
ofpasoM HaljeHHBlE [OWHAMHMHYECKHE XapaKTEPHCTHKH THAPO3KCTPYOATOB C
paznayHbIME  K03(dHUMENTaME 3KCTPY3HH (CTENEHBIO BBITSDKKH), ONpEeIenumM
CPeIHECTATHCTHYECKHH Yroji IMPeHMYILeCTBEHHOrO0 HATNPABACHUS I KAXKIOTO M3
KO3 (UIMEHTOB 3KCTPY3HH. 3aflaBIIMCh OJAMHAKOBBLIM 3aKOHOM pachpejeneHus
NJOTHOCTH BEPOATHOCTH (HANMpHMeEDP, 9acTo yNoTpebiseMbiM B NMONOGHBIX Cy4asax
HOPMAJIbHbIM 3aKOHOM pacIpeneneHs), Hajinem CBA3b MEXAY
CPeHECTATUCTHYIECKMM KOCHHYCOM yIja ODHEeHT! alfii M CPeNHECTATHUCTHIECKUM
KBa/[pATOM KOCHHYCA YIJla ODHEHTalMH. 3HaHUEe MOCHEIHEr0 NO3BOJAET BHIYHCIUTD
napaMeTp OPHEHTALTMA MaKpOCTPYKTYpPhI HecaenyeMeix o6pasios. Ilpn onpenenenyu
OpHEHTALMH  FHOPOSKCTpyAaToB  mosm-E-xampoamupa  ofHapyxeH  paxee
HeusBecTHBIM dddekT, 3amodalomuiics B TOM, 49TO 3aBHCHMOCTh Tapamerpa
TOPSAKA OPHEHTALMH MAKPOCTPYKTYPHl C H3MEHEHHEM KO3((HIEHTa SKCTPY3UH B
muanasone 1,8 - 2,0 umeer xapakrep $ha3oBOro mepexona.
Takum 00pazom, OmpedeseHie TUHAMMYECKHX CBOHCTB MOZIEIBHOTO U HCCIEAyeMOro
MaTepuanos, ux 06paboTka B COOTBETCTBHH C IIPUBECHHLIM ANTOPUTMOM II03BOTAET
OUEHHTL M KOJMYECTBEHHO OIMCATH OPYWEHTALMIO, HABEACHHYIO B TIPOIECCE
(dopmoBanus B 06pasuax, Noy4eHHbIX THAPO3IKCTPY3HeH B TBepnoH dase.
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HYDRODYNAMIC PROPERTIES
OF MODIFIED CELLULOSE ACETATE

A.B.Shipovskaya and G.N.Timofeyeva

Saratov State University, Institute of Chemistry
83 Astrakhanskaya Str, Saratov 410026 RUSSIA

The hydrodynamic and some phisico-chemical parameters of powder
cellulose acetate modified in some ways were studied. The first way meant
preliminary activation of the polysaccharide in an aqueous medium while the
second one was in direct water injection to a solution of the polymer. The
modified samples were used to prepare diluted and concentrated solutions with a
water-acetone mixture as the solvent (this composition is used in the technology
of acetate fibers).

The way of water introduction strongly affects the character of the
concentration dependence of hydrodynamic parameters. For the polymer treated
in an aqueous medium, a linear dependence 1 = f{c) is observed while for the
other samples this dependence seems to be exponential. The dependence of the
limiting viscosity number of the polymer moisture content is a complex curve

with a minimum and a maximum. For the samples with low values of
moisture content, a decrease of the mean-square end-to-cnd distance is detects:
which leads to decreases in the hydrodynamic flow resistance, surface energy,
and the flow activation energy.

The processibility of the first-way modified cellulose acetates
noticeably higher than that of the reference ones, which enables the time i
polymer dissolution to be reduced, homogeneous solutions appear, for which
usual flow curves with a range of the maximum Newtonian viscosity and a
structural branch are observed.
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OYHKIAOHAJIbHOE COCTOSSHHE CHCTEM TEMOCTA3A H ®HEPHHOJIA3A
KPOBH [IPH KPUTHYECKOH HINEMHAHX HIOKHAX KOHEYHOCTEH
AT .Coxonosud, H.B Psasanuesa, B.B.Hosrmmxwuit, F0.A Uecnokosa
Cubupcxuit I'ocynapcTsennblii METHIMHCKRI YHIBepcHTeT, ToMCK

Tems10 HACTOANIErO HCCNEAOBAHNA ABAIIOCH U3YHEHHE POJM H3MEHEHHH BYHKUHOHATLHOIO
COCTOSIHHA CHCTEM remMocTa3a # GuOPHHONM3A B NAaTOreHe3e KPUTHYECKOH HIIEMHIH HIKHHX KOHE-
Hocreit (KMHK).

Hccnenosanyie H3MereHmi reMocTasa 6510 MPOBEAEHO ¥ 242 BONBLHBIX XPOHHIECKHMU 06~
nuTepupyomuME 3a601€BaHNAMH apTepHit HIDKHEX KoReunocTel (XO3AHK) Myxckoro moma B
BO3pacTe ot 28 10 80 JeT ¥ MX pe3ePBHBIX BO3MOXHOCTEH B 3aBHCHMOCTH OT CTETIEHH BLIPAKEHHO-
CTH MIlIeMHM KOHEYHOCTel. KoHTpombayto rpymmy cocTaBuiiM 5O NPaKTMHECKE 3HOPOBBIX MYKWHH.
Onpepensnu o6n1yro KOHUEHTPALKKO B kpoBH (ubpuHorena, pubpunorena B, mponykros zerpana-
muu putpurorena (J1IAP), HenomuMepH3yIOmMuXcs GHOPHH-MOHOMEPHLIX KOMILIEKCOS, Kpowme To-
T, OTIpENeNAMY TONEPAHTHOCTb IUTA3MB! K IellapHHY, KOHLEHTPALHIO TeNapyuHa B KPOBY , COTepia-
Hue anrurpoMbuna HI (AT III) B nnasme, cnorTansyio GpuEPHHONMTHIECKYIO aKTHBHOCTD KPOBH,
CyMMapHy1o U HeepMeHTaTHBHYIO GUOPHHOTHTHYECKYIO AKTHBHOCTE KPOBH.

Kak nokasano nposexennoe uccnenosanue, KOHLUEHTpauu: ¢uGpurorena, gubpurorena B
u [I1P B KPOBH MPOrPECCHBRO BO3PACTANH NaPAJUIENbHO CTENIEHH TAKECTH HLIEMHH KOHEYHOCTeH -
cooTsercTBeHHO Ha 30,1, 71,4 1 600% npu nmemun I - IIA crenenu, Ha 105,3, 550 u 2600% - IIb -
HIA u Ha 101,3, 1135 1 2700% - KUHK. H3meneHne conepxkanns GuOpPHHOTeHa U TIPORYKTOB €ro
Aerpajaiuy B IUa3Me KPOBM Moka3bisaer, uro, Hayusas ¢ IB-IIIA cr. wmemun, y GompHbx
XO3AHK paseusaercs JIBC-cunnpom, GOpMHpYIOTCS CKPBITHIE OYark HEKpO3a B HINEMU3MPOBAH-
HBIX TKaHIX U aKTHBH3HpyeTcs GuOpuHONM3. B OTBET Ha IMIOKCHYECKYIO MPOGY y 3A0POBEIX JIHI]
conepxanue GUOPUHOTEHA B KPOBH MMEJIO TEHACHLHIO K YMEHBINEHHUIO, a CORepxkanne GubpHmHore-
Ha B u IIJI® cymecteenno ysenmuuBanock (coorsercTeHHo Ha 300 m 1500%). ¥V 6Gomembix
XO3AHK B orser Ha 11po6y CyIECTBEHHO YBEIMYHBAIOCH ML cogepxanue ITJIP y maumenTos ¢
umemueii I-11A cr. (Ha 42,8%) u IIB-IITA cr. (ua 14,8%), B TO Bpems xax y 6onsapx ¢ KMHK uMe-
Ja MECTO TEHREHUMA K yMeHbIIeHHo coftepxanis I/ B kposu. Mel paciieHHBaeM 5TH NaHHBIE
KaK CBUAETENbCTBO nporpeccupoBanus JIBC-CHHIPOMAa M HCTOINEHHS PE3EPBHBIX BO3MOXKHOCTEH
¢ubpuHONMHTHYECKON AKTHBHOCTH KPOBH, HOCTHIAlOIMX MAKCHMANBHOTO BHIPRXEHHA [aXe MpH
MHHHMaJbHON CTpeccoBol cuTyauuy y 6onpabix ¢ KMHK. Io cpaBHEHHIO CO 3MOPOBbIMH JHLAMH Y
Gomphbix XO3AHK no Mepe yTsiKeneHUs HIIEMHHM OTMEYAlioCh MPOTPECCHPYIOLIEE YMEHbIIEHHE
conepxanus B KpoBd renapusa (npu umemu | — I1A cr. Ha 58%, npu IIB —~ IIIA ct. — Ha 62% u
npu KHHK — #a 55%) 1 AT HI (cootercTBeHHO Ha 15, 24 1 40%) npH OTHOBPEMEHHOM BO3pacTa-
HHM HeQepMEHTaTHBHON (MOPHHONINTHYECKOH aKTHBHOCTH KPOBH (COOTBETCTBEHHO Ha 63, 144 M
138%). B TO e BpeMs CNOHTaHHas HUOPHHOIUTHYECKAS aKTHBHOCTH KPOBH CYLUECTBEHHO BO3pac-
Tana mams y Gonpbx ¢ KMHK (na 79%), a cymmapHas - y nauueHToB c muemneii IIB-1ITA u
KWHK (coorsercrserHo Ha 21 1 33%). B orser Ha JUITTI KOHUEHTpALMs reflapiHa B KPOBH Y 310~
POBEIX JHIl yMenbanack Ha 28% (P < 0,05), B To Bpems xak y 6onssix XO3AHK ona cymecTeeH-
HO He m3meHsnach. IIpu sToM copepsxarine AT III y 3p0poBeIx mn Bo3pactano Ha 19%, a y Goxmb-
Hbix XO3AHK eme Gonee ymenpluanock (COOTBETCTBEHHO TsDKeCTH MineMun Ha 21, 24 u 23% ot
HCXORHBIX JAHHBIX, p< 0,05).

TonyueHHble HaMU AaHHBIE CBHAETENLCTBYIOT O TOM, 9TO TPOMOOOMACHOCTb CONMYTCTBYET
GonbiniM XO3AHK, nadunas ¢ wmemuu I-1IA cr. [Tpu nwemun IT5-HIA cr. y HUX naTeHTHO Ha9H-
HaeT pa3suBathcs JIBC-CHHAPOM, OT4EeTANBO npossiiich y namuerTos ¢ KMHK. Ilpu sTom HanBo-
nee mHbOPMATHBHBIMH H PAaHHHMH TecTaMy passurus JIBC-cHHApoMa Hapany ¢ TMMepKoaryismeit
u runepdruOpruHOreHeMueH 0Ka3aJMCh IPOIPECCHBHOE CHIDKEHHE COAEPXAHHS B I/asMe kpoBu AT
III u yruerenue dpepmenTatuproro ¢ubpuHonusa. OcTpoe pa3BuTHE HEKPOOBHOTHYECKUX TIPOLIECCOB
¥ TaHIPEHb! B UIUEMU3HPOBAHHON KOHEUHOCTH SBIAETCA JHNIb (UHAIBHBIM 3TANOM JaTEHTHO Te-
Kymiero xponudeckoro IBC-cuaapoma.
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TEPMOAWMHAMUYECKAA MOOENL BA3KOYNPYIOCTHU

M.E. Conoeses, A b. Payxsaprep, A.B. 'omues, A.A. Kanycrun
SlpocnaBCKuil TOCYyNapCTEEHHbIN TEXHUYECKAH YHHBEPCHTET

TpanuuuoHHLl! OIX0R K HeHOMEHOIOTHYECKOMY ONHCAHUIO BAIKOYIIPYIHX
CBOHCTB TIONMMEPOB COCTOHMT B HCHOJB30OBAHHM [PHHLMNA CYNEPHIOSHLMH
BomeiMaHa B (OpPME  WHTETPaJbHBIX COOTHOMIEHHWH  JNMHEHHONW TeopHM
Bs3koynpyrocti [ 1]. OcoSeHHOCThIO MeXaHUUECKUX CBOWCTB 31aCTOMEPOB ABISETCS
CYIHECTBEHHAA HENWHEHHOCTh MEXAHHYECKHX CBOMCTB, HMPOSBISIOAACH YXKE NPH
Magelx  nebopmammax  {2].  JocratouHo obwefi HemuHeHHOH — Teopueil
BA3KOYAPYTOCTH ABAETCA TEOPHA, B KOTOPOH COOTHOMIEHUS MEXIY KOMIIOHEHTAMH
TEH30POB HATNPSHKEHUS U eDOPMALIMH NPEACTABISHOTCS B BHIE CYMMb! HHTETPAJIOB
Bospacrarolieli xparHocty {3]. Omuaxo, Jaxe B cnyvae NWHEHHON TeOpHM HacTo
BO3HHKAIOT 3aTpyfHeHHs B Bbbope Qmudecku obocHoBaHOH Gopmel spep
COOTBETCTBYIOWHX KHTErPaibHLIX ONepaTOPoOB penakcalud ¥ nossydectd [4]. B
HeJMHEHHOH Teopuu B GopME HHTErPajOB BO3pAacTaromleli KparHocTi 3Ta npobiema
eme Gomee ycyrybaserca. Kpome rtoro, ouesupubiM TpeGOBaHHEM K YpaBHEHHIO
BA3KOYNPYTOCTH NS 3NacToMepa ABIASICA TO, MTO ypaBHEHHe BASKOYIPYrOCTH
NOIDKHO aBTOMATHYECKH MNEPEeXONUTh B YPaBHEHHE BHICOKO3JACTHYHOCTH LpH
PABHOBECHOM HarpykeHuM. OTa npobnemMa JO CHX I[Op PEWAETCs  YHCTO
IMIUPHYECKH. [yTeM TPEACTABNCHMA  3aBUCHMOCTM I/ HEPARBHOBECHOTO
HanpsKeHUst B BHAE [POM3BeNeHMs AByX (YHKLMH, ONHA W3 KOTOPBEIX 33BHCHT
Tonsko oT pedopmammy (DyHKUMS BLICOKO3NACTHYHOCTH), a Apyras {pysxums
BAZKOYIPYTOCTH) ~ TOMBKC OT BpeMeHH [4].

Ilenpto HacTOsLIEH pabOTH ABUIOCH CO3NAHHE NOCTATOUHO NMPOCTOH MOASNH
BI3KOYIIPYrOCTH, OCHOBAHHON Ha TIPHHIMIIAX HepPAaBHOBECHOM TepMONMHAMMKY, B
KOTOpPOJ BBLICOKOZSIACTHIHOCTL ABUNach Obl €CTECTBEHHBIM NPEHSTLHRIM CIYHMach
BSGKOYOPYrOCTH TPH GECKOHeMHO MeMeHHOM Harpyxesuu. B pabore uomyuetis
BBIPAKEHHS JUTA 3aBHCUMOCTY HANPSHKEHUS OT AePOPMALHH ¥ BDEMEHH NI MPGCTRIY
PCKVMOB HAIPYXEHMS. PENAKCAINM HATPMHKEHUA, HOJI3YYECTH M PACTAXEHHA C
NOCTOSHHOH ~ CKOpPOCTBKO. Ha  OCHOBAHMH  Pe3y/isTaTOB  3KCHEPHMEHTANbHOTO
uccnenorasus o6pasLoB CLEMTHIX 3NACTOMEPOB DA3NMYHOTO COCTaBa OMpPEENeHbl
napamMeTpbl (DEHOMEHOIOrHMECKHX YPABHEHWH W HCCNENOBaHHE BAMAHME COCTABE
3JACTOMEPHLIX KOMIIO3ALMH HA apaMeTpPbl BA3KOVIIPYIHX CBOHCTB.
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C.M. Copokosnertos, K.I0. Anabsena, HM. Auumup3aesa
BJIMSAHUE KYPCOBOI'O NIPUEMA AJININKOPA HA MUKPO-
OUPKYJISIHUIO BOJIBHBIX HMBC C COIYTCTBYIOIUM
CAXAPHBIM JUABETOM.

Poccuiickuii ['ocy1apcTBeHBELH MEIULITHCKHI YHHBEPCUTET
Beuay ygactus mukpouupxynsnun (ML) kposu GyxBaibHO B T0GHIX

(GH3NOTOTHYECKHX M MATONOTHYECKUX MPOLECCaX €€ 3HAYMMOCTL IUId
KM3HEICATENLHOCTH Opranu3Ma obmenpustanna, Cpe/l HayuHbix mpo6-
neM, kacaromuxes ML, exsa 11 He HauOonee BaXHON sBAAETCS Mpod-
JeMa KPOBOTOKA B MUKDOCOCY[AX, NPexe BCEro B KalWuIsApax, cTeHKa
KOTOPBIX JIMINEHA CHEIHAIM3MPOBAHHLIX COKPATHTENILHEIX JJIEMEHTOB U
BAa30MOTOpHOH MHHEpBanuM, I103TOMy MECTHBIE M3MCHEHHS KPOBOTOKA
HACTYNAIOT 34€Ch KaK NPABUJIO, IPH HEH3MEHHOM MPOCBETE MHUKPOCOCY-
Ja M HepeAko OOYyCNOBIECHB MMEHHO HApYIICHHSAMH PEOJOTHYECKHX
cBoricTB kpoBH (PCK). I3smenenuss PCK mpHBOAAT K YMEHBIIEHHIO CKO-
poctd MII 1 He MOTYT He CKa3bIBaThcs Ha 3)DEKTHBHOCTH MPAKTUYECKH
Bcex usuomormueckux ¢ynkuusx MLl B HAIIeM MCCTeI0BaHNH MI]
u3ydanace mytem OnoMuxpockonuy Oynp0apHO# KOHBIOHKTHBEI ¢ GOTO-
rpadmpoBanueM Oyap0apHON KOHBIOHKTHBEI ¥ IIA3HOTO JAHA.
Odratemonoruueckoe obcaegoanue 27 GonpHeix nmposeseHo B KB N
15 na Gaze xadenpn riazueix Gonesueir PIMY.

bonbHble ObIIM pa3zfeneHs! Ha 2 rpynIibl: OCHOBHYIO (15 4elloBek) U KOH-
TpoibHylo (12 uenopek). OcHOBHYIO Ipynmy cocTaBuid 10 6oJibHbIX
npenposindepaTHBHON craxded u 5 6onbHBIX NponudepaTHBHON CTanH-
eil perunonarun. /s o0peKTHBU3ALMM JeHCTBHUA & JIMKOpAa Ha TEYeHUe
IuabeTHyeckoil peryHomaTud ObLIa cOpMHUpPOBaHA KOHTPOJbHAA IpyIl-
Ha, cocTosimas U3 12 genoBek (7 NalMeHTOB C IPENpoIH(epaTHBHON U 5
¢ iponudepaTHBHON cTanueil quabernueckoit pernHonartnu). Kontpons-

Hafx Ipyina nojgydana OﬁLI‘IHy}O TCpaIuIo, 6e3 NpUMEHCHUS aJUITHKOpa.
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OG6cnenoBaHHbIC TPYNIIBE OBLTH CONOCTABUMEL 110 BO3PACTY, NOAY, AlH-
TenbHOCTH Te4eHHs CJ1 u ero creneHn TskecTy.

HexonHo MpH KOHBIOHKTHBA/ILHON GUOMHKPOCKOMEHM Y GO:IbHBIX
UBC couetarowmeiica ¢ CJl GbLiv BbIABIEHB! MEPHBACKYIAPHEIE, COCY-
AUCTBIC M BHYTPHCOCYIHCThIE H3MeHeHHs. TlepuBackyasipHble H3MeHe-
HUS XaPAKTePH30BATUCH HATUYMEM OTeKka M reMopparuamu. Cocynu-
¢Thle HAPYIICHUS ONPCALIIATACE B Bi11¢ HEPABHOMEPHOTO Kaaubpa cocy-
A0B, TIOBBILICHHOH HX U3BHTOCTH, YBETHUEHHS COOTHOWICHUS APTEPHOI H
BEHYJI, NPEHMYUIECTBCHHO 32 CHET PACLIMPEHHS BEHY:l, HATMYHE MHKPO-
aHeBpH3M. B KanuigpHOM pycle OTMEYanHCh 30HBI 3AITyCTEBAHMA.
BuyTpucocyameTole M3MEHEHHA BEIPAKAINCE B (DPATMEHTAPHOM TOKE
KpOBY, DE3KOM 3aMe[IEHMH KPOBOTOKA, MAasTHHKOOOPA3HEIM JIBHKEHN-
€M U ero crase.

Tlocne KypcoBOro NeYEHHA aUTHKOPOM HAGI0AANcs 3CPHUMCTBIN U
TOMOTEHHBIH TOK KPOBH, YCKOPEHHE KPOBOTOKA, OTMEYAIACh NIPCAOLKY-
TeIbHAs JIMHAMHKA TE€PHBACKYJAPHBIX M3MEHEHMI B BHJIC YMEHBILUCHUS
30H NEPUBACKYJIAPHOIO OTEKA U TeMopparui.

VisMenenns Ha I7a3HOM JHE BapbUPOBANH OT HEGOIBLIOIO KO-
JHYECTBA UHTPAPETHHATBHAIX FeMOpparui 10 UHTpape rHHaIBHBIX 1 Hpe-
PETHHANTLHBIX KPOBOMSJIHAHMUIL, OYaroB TBEPIOrC H MSTKOTO SKCCYIATGE,
€IMHUYNBIX 308 HEOBACKYIAPH3AIIHH.

IMocne npoBeseHHOTo NevYeHns OELI0 OTMEUEHO YIIYHMIEHUS COCTON-
HES ceT4aToH 000104YKH IM1a3, BHIPA3UBLIEECH B CHIKCHUH KOJIMYECTBA
reMOpparuil H 3kcCyAaTtoB. CHIMKEHHE YHCIA TeMOPParyii BhIABICHO V 6
GOonBHBIX, 3KCCYNaTHBHBIE U3MEHEHHS Y 3, perpeccus ¥ Tex W Ipyrux
M3MEHECHUH - y 8 nalueHToB. Y 7 OONbHBIX OBLIO KOHCTATUPOBAHO TIO-
BBIUEHHE OCTPOTHI 3peHus Ha 0.1-0.2. Tloxoxutensnoiil 3ddext Ou11 Go-
J1e¢ BhipaxeH y OONBHBIX ¢ TpenpoaudepaTHBHOI cTaaHel peTMHONATHH

T

H HC KOPPEIUPOBATT C BO3PACTOM, MOJI0M, JIHTEIHHOCTBIO (,,u..
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B rpynne 60pHEIX NOMIyYaBIINX auKoOp yiryymenue MIT maGmoganocs
B 88 % ciyuaes, OTCYTCTBHE OTPHUATEALHON AUHAMHKH NHAOETHYECKOH
perunonarun y 10 %, yxynwenue y 2 % GombHeIx. B XOHTpombHOM
rpynite yiy4uenue Habnropanocs y 2 % GonpHbIX, cTabunuzauus y 80
% u yxyamenve y 18 %.

Brisoae:: Ha (oHe KypcoBOrO NpPHMEHEHHS aliHKOpa OTMEYaeTcs
yaydimende ML Ilonydennsie Jannbie Jal0T OCHOBAHKE MPEANON0XKHUTD,
yro ynyduiende PCK Ha QoHe IpHUMEHEHHs a/IMKOpa IPUBOAUT K
yny4diennio ML Ha raa3Hom AHE M yMy4YIIEHUIO OCTPOTHI 3peHHS. DTOT
(aKT, BEPOATHO, CBA3AH CO CHUXKEHHEM CONPOTHMBICHHSI KPOBOTOKY B
ML pycne na done yaysmenns PCK, ynydmeHHro TpaHCKaOUIIIPHOTO

0oOMeHa U, KaK CJIECTBHE, YIYIHMIEHHE OCTPOTHI 3PEHHS.

S N E N FF RN EEEERE

C. M. Copoxkoneroe, B. I'. [Tanos, I1. X. [xanamus
PEOJIOTHYECKHUE CBOMCTBA KPOBU ITPH CAXAPHOM
JHABETE U KOPPEKIIUSA UX ITYTEM ITPUMEHEHU S
IBUOHA, PAJTOGEKTA U ITABMA®EPE3A.
Caxapeiii 1nabet (CJ1) siBnseTcs He3aBUCHMbBIM (AKTOPOM pHCKa

HapyLIEHUH TakuX peonornueckux cBoicTB kposu (PCK) kax mpenen
TEKYHCCTH, KaXyLIasCs BI3KOCTh, KECCOHOBCKAs BA3KOCTb, KO DULHMEHT
arperauiik 3puTpountos (KAD), 4yto TpeGyer HanpaBIeHHON MX KOppeK-
uun. CIIOXKHOCTS renesa 'MOOKCHu i Hapymenus PCK npu CJI, ux pas-
IHYHAS HAMPABIEHHOCTL U CTCIIEHDb H3MEHEHHS — TpefyeT PasHoCTOPOH-
HEro H PasHOMNABOBOTO Moaxoga K koppekuun PCK, npumenenns pas-
JMYHBIX JIPENAPATOB H METOL0B KOPPETHPYIOWINX PA3IHUHbIE 3BEHBA Ie-
Mopeosornueckux Hapyienuit npy CI. TlooToMmy Mbr paccMmaTpuBaem 3
paznuuHblx Bapuanta koppexuuy PCK npu C/I: nyrem npuMeHerus an-
THOKCHAaHTa (DBMOW), Aesarperanta (panodekr-200) u sxcrpakopno-
pa:sbHOTG cniocofa Bo3aeicTBus ~ wiasMadepesa (I11).

O6caenorano 60 Gompapix CJ1 2 THIA IO TPEM OCHOBHBIM IPYINaM
daxtopos ompeacstonx PCK: knetouynod rpymme (GaxTopos, 1as3-
MEHHOW TPYLIIE PAKTOPOB, EMOJMHAMUYECKOH TpyIe HakTopos.

VeTaHoBeHo, are y 86 % Gonpubix CI{ 2 THUIA MCXOOHO HMEIHCH
rapymenyst PCK B Bune cunapoMa rumiepsaskocTd. Hopmannsamus yr-
nerogHOro obmena y Gomseelx CJ B crauuonape, Gomee yem B 90 %
CJIyYaeB He NPUBOIUT K Bopmanuzamn PCK.

Honoxute1pHble TEHACHIMH AHCTBAS AHTUOKCHUIBHTA IBHOH B CY-
TouHol mose 800 mr {mo 400 Mr yrpoM n Bedepom) oTMeYeHR! gepes 4
HEeny: Ha KIeTOUHYIO TPy $axTopos {cHwkenue KAD, yMenblie-
HHE TUIPOAMHAMMYECKOH MPOYHOCTH JPHTPOLMTAPHBIX aTperaros),
IJIA3MENHYIO TPpynuy GakTopos (CHUKEHUE xaxyuleHcs BaskocTH). Oa-
HAKO, DOCTOBEPHBIH HQPEKT OTMEUEH TOMLKO K KOHIY 3 MecsIla npuema

npenapara.
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Ipumenenue npenapara panodext-200 B cyTouHo# no3e 600 MT, TI0
CPaBHCHHMIO C JBHOHOM, OKa3biBal0 0o:ee BLIPAKEHHOE IOCTOBEPHOE
OJIOKHTEIbHOE BIMSIHHE HA KJIETOYHYH Ipymmy ¢akropos (KAD, cko-
POCTh OBICTPOW M MEJJIEHHOH arperaliy, THIPOAMHAMMYIECKYIO npoy-
HOCTb 3PHTPOLMTAPHBIX arpEraToB U arperaiuio TpoMOOLUTOB).

Kypcosoe nmpumenenune ITn., 3 ceanca depes 3-4 1A, OXa3LiBago
caMblif BbIpaXKeHHbI 2 dexT Bo3melicTBua Ha Bce 3 TPYNNEI BakTOpOB.
OrMedeHO monoXuTenbHOE Bo3edcTBre IL. Ha MOKa3aTelu remMoavHa-
MHKM W TTHKeMHYeCKHi 11poduib KpoBU. DPQEKT COXpaHsICs Ha mpo-
TsokeHHH 14 nueld, uto TpebyeT y GOJBHBIX C BHLIPAXEHHBIMU COCYIH-
CTBIMH OcnoxHeHusaMH CJ1 npoBeaeHHs fanbHERIIEro NOAAEPKHUBAIONIC-

ro Kypca koppexuuu PCK,
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STRUCTURAL - INHOMOGENEOUS FLOW REGIMES
AND RHEOLOGICAL EFECTS AT A SPREADING
OLYGOMER AND POLYMER MATERIALS

Stolin A.M., 2Savchenko V.I., Stelmakh L.S., Fomina O.N., *Zhinenko Zh.A.

!Institute of Structural Macrokinetics and Materials Sciences RAS
2Institute. of Problems of Chemical Physics RAS
Chernogolivka, Moscow Region, 142432 Russia

e-mail: amstolin(@ism.ac.ru

On the basis of interdependent consideration rheodynamic processes and the kinetics of
structural transformations in polymer systems are reviewed qualitatively different flow
regimes at a spreading of polymer materials. The capability of implementation structural -
homogeneous and spatially structural - inhomogeneous flow regimes is rotined. The numerical
implementation of put problems on the computer is conducted, numerical outcomes to the
numerical outcomes to numerical outcomes to

The methodical problems of definition of rheological modei parameters are designed ,
and they permit to conduct an estimation of intensity of structural transformations, probability
of orientation turns and connections deformation dependent on a nature of solvent and specis
components.

On the basis of mathematical modeling rhodynamical phenomena at a spreading the
possible explanation of the known experimental facts, bound with instability of defermung

processes observed in viscosimetrical experiments and in know-how of deposition of polymer

coatings is offered.
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CTPYKTYPHO-HEOJAHOPO/IHBIE PEXXHMbBI TEYEHHS H PEQJIOT'MYECKHAE
IPOEKTHI HPH PACTEKAHAW OJIMTOMEPHBIX H TOJIUMEPHLIX
MATEPHAJIOB

'Croaun A.M., *CaBuenko B.H., *Cresbmax J.C., *®omuna O.H., “3unenxo XK.A.

" Hucmumym cmpyxmyproti Maxporuremuxy u npoOaem mamepuanoeedenus PAH
*Hucmumym npobnem xumuvecxoi gusuxu PAH
142432 Mockoeckas o6a., n. Yeprozonoska

e-mail: amstolin@jism.ac.ru

Ha ocHOBE B3aHMOCBSI3aHHOIO PacCCMOTPEHUS PEOAMHAMMYECKHX MPOLECCOB U KHHETHKH
CTPYKTYPHBIX TPEBpAILeHHH B TOJMMEPHBIX CHCTEMAX PACCMOTPEHb! KAYECTBEHHO Da3JIHuHEIE
peXHMbl TEUEHMs IpH DACTEKAHMH [OJNMMEPHBIX MaTepHanoB. I[IOKa3aHa BO3MOXKHOCTD
peann3aLuy CTPYKTYPHO-OJIHOPOMHBIX H NPOCTPAHCTBERHO CTPYKTYPHO-HEOLHOPOIHEIX PEXUMOB
Teqenws. IIposemeHa w4MCNeHHas peajqu3allls  TOCTABJEHHBIX 33#ad Ha  KOMITBEOTEpe,
COIOCTaBJeHbl HMCIEHHBIE pE3YAbTaTHl C MOJYYEHHLIMHA 3KCIEPUMEHTATbHBIMH TAHHBIMH
BHCKO3UMETPHYECKUX IKCIEPUMEHTOB,

PazpaboTans! METORHHECKHE BOMPOCH ONPENETICHIUS [apAMETPOB PEONIOTHIECKOH MOIETH,
NO3BOJIAIONIME TPOBOIMTL OLEHKY HHTEHCHBHOCTH CIPYKTYPHBIX TPEBPAINEHMH, BEPOATHOCTH
OpHEHTALMOHHEIX MOBOPOTOB M nedopMarMy CBA3Ei, B 3aBUCHMOCTH OT TIPAPOLBI PACTBOPHTENS |
CHEIHANBHBIX J00aBOK.

Ha oOCHOBe MaTeMaTH4eckoro MOJENHPOBAHKS DEOAHHAMHYECKHX SBIEHHHA IpH
pacTeKaHUU IPEeIUIOKEHO BO3MOXKHOe OOBACHEHHWE H3BECTHHIX IKCIEPHMEHTANbHBIX (PAKTOB,
CBA3aHHBIX C  HEYCTOHUMBOCTBEO  OpoueccoB  aedopmupoBanus,  HabmomaeMbBx B

BHCKO3HMETPHUHCCKHX SKCIICPUMCHTAX U B TEXHOJIOTMH HAHCCEHUS ITOJIMMEPHBIX HOKpBITPIﬁ.

I3 )

176

Vo cltefoBaHye BO3 MOKHOCTEH HeCTALMOHAPHOH BHCKOS MMETPHH BA3KO-
A TICeBAOIUIACTHIHEK CPej C TIOMO I1b 10 IIRr 0BOrO POTAIHOHHOrO
BUCKO3 MMETPA

3.11 I¥nemag, BA MHCYPOBl, A A Mixarek
AHK " Hic runy m menio- u Maccoobumena um AB Jhxoea" HAHB, 220072,
yn. ITBposxy, 15, Minck, Benapyce

[oBHIBHYE HMHGOPMATHBHOCTH DPEOMETDMH BA3KOIWIACTHMHBEK M MCEBIC-
[IACTHYHEX Cpell ABTOPHl CBA3GBAKT C peaialuell HECTAIMOHADHOTO peXdIMa
TeueHud HocleLye Mol MIIKOCTH B I3 MEpHTEIHOH Auetike mpubopa (cm Puc. 1-2).
C »roft Lessio paspaoTaHa M DEAM3OBAaHA MOJeNb HECTRIMOHAPHOrO TEHEHHMA
HeNMESHHO BA3KCIVIACTMEHON M [CCBNOIVIACTMYHOR  HMIKOCTH B 3a30pe
POTAIMOHHOTO BHCKOGMMETPa, BHe IHMH LFUIAHIP KOTOPOro MABHAETICH TpepEBHCTO
(¢ 3aMaHHBIM LRTOM) H ONHOHATIPRBJICHO. JREHBE, NONYYCHHEE 0O 3TOH MOAENH
COTIOCTBIIEHEIC Pe3y/bTaTa M IKCTIePHME HTA.
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Puc.2 (pasHeHMe CTAIMCHADHOIO
(kpy#&s) M HSCTAMGHAPHOrO
(TpeyrOMBHHKH) ~ METOOOB  TipH
¥BMEPEHHH BA3KOCTH geIoBedecKoi
KpOBHL

Puc.! YeTpo#CTBG HECTALMOHAPHOI O
BHCKO3 HMETDA.

IpepnoneHHas MOZETD criocobeTByer Gonmee KOPPEKTHOMY BpOOPY YpaBHEHsA

. METPOB DK
PEONIOPHUECKOTO COCTOSHEA HCCHEyeMOH CPEeibi ¥ OLEHKS ero mapa }? wr!;lq
YBMEpSHMAX B OTHOCHTGBHO Y3KOM /[WAMEA3OHE CKOPOCTSH cmsara (1-10¢7),
XapaKTepHOM A/ MEOT ¥X TPOLECCOB B HKIBOM OPrafis M ¥ TeXHHUKE.

! anex nponn viii adpec agmopa - man@ac. by
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MATHATOPEOJOT HS CYCHEH3A# B )KAAKOCTAX C MOMEATHBIMHA
HANPAKEHUAMA

E 10 .Tapan, 10 B Ilpunatuenko, B.A. I'psisaosa

Kuesckuif HalUOHanbHbEE YHHBepcUTeT UMeHH Tapaca llleBueHKO, MEXaHAKO-MATEMATHIECKHI
¢akynbrert, 64, yn.Braaumupckas, 01033 Kuep, Yxpauna

Ionyqessl  peONOTHYECKHE  YPAaBHEHMS  COCTOAHMS  pa30aBIEHHOH  CycrieH3Ha
OCECHMMETPHYHBIX HeleOPMUPYEMBIX HacTHI, HeCymas >XHAKOCTb KOTOPOH B TIpaJMeHTHBIX
TEYeHMAX MPOSBIET KaK BA3KHE, Tak H MOMEHTHBIE HalpsKeHHA. B xadecTBe peomormueckoii
MOJENH Hecymledl >XHIOKOCTH HKCHOJb3yercs TojsipHas xuukocTs Kosmma [1]. Cormacmo [1],
MOMEHTHEIE HANPSOUKEHHS B TPAJHEHTHBIX TEUEHWNX MONAPHOH JKHIOKOCTH SABILTHOTCS byHKUMIMH
TpannenTOB cOBCTBEHHOM YIIoBOfl CKOPOCTH YaCTHL XKHIKOCTH, OTIHYaKoNLelics B ofuweM ciaygae
OT PErHOHAIBHOMN YIIOBOH CKOPOCTH 3/IeMeHTapHoro obpeMa, B KOTOpPOM OHH Haxonsrcs. Takue
HalpsDKEHHMsT MOTYT BO3HHKaTh, HAaIpHMep, B KPOBH 4enoBeKa [2], BEICOKas KOHIEHTparms
3PUTPOLMTOB KOTOPOH NPHBOAMT K TOMY, 9TO COOCTBEHHAI yI10Bas CKOPOCTh 3PHTPOLUTOB B
CPaJMEHTHBIX TEYEHHAX KPOBH OTIIMYAETCH OT YIAOBOH CKOPOCTH 3/IEMEHTAPHOTO 00BeMa KPOBH, B
KOTOPOM OHH HaXOAATCH.

s monydeHwst PEONOrHYECKHX YPaBHEHHI COCTOAHHSA CYCIEH3HH  HCIIONB3YETcs
cTpykTypHO-deHoMeHonorHaeckuii momxon [3]. ITostomy npenmnonaraercs, 4To B3BELICHRBIE
YACTUIBI CYCHEH3WH, C OMHOH CTOpPOHBI, JOCTATOYHO BENHKH, 4TOOBI B3aMMONEHCTBOBAaTH C
HeCyLyel KHUIKOCThIO KaK THAPOAHHAMHYECKHE Tela, a ¢ IPYroi — MX pa3Mepbl HAMHOTO MeHbIIe
XapaKTepHbIX Pa3MepoB oOIacTel, B KOTOPBIX HCCIEMYETCA TEIEHHE CYCTIEH3HM,

Ipennonaraercsi, YTO B3BEIUIEHHBIE YACTHIIEI MMEIOT OJMHAKOBhIE pasMepel U opMy, a
TaKke OBNajalOT MOCTOSHHbIM MarHMTHBIM MOMEHTOM U HyJeBOH IuiaBydecThio. B kauecrse
CHAPOJMHAMHYECKOH MOJENH B3BEINEHHBIX YaCTHI HCIONL3YETCS CUMMETPHYHAA TPEXOCHAs
radrens [4].

Onpezenenne B [2] peonorm4eckux IapaMeTpoB IIOJAPHOH XHOKOCTH, KAK PEONOTHIECKOH
MOfIENM KPOBH, C LOMOIBK JKCIEPUMEHTANBHBIX MNAHHHIX [5] MO3BOMMIO HCIONB30BATH
ITOJIydeHHEIE PEOJIOTHYECKHe YPaBHEHI JUIS UCCNEOBaHMs TedeHua pasbaBIeHHON CYCEeH3HH B
KPOBH OCECHMMETPHYHBIX BHITAHYTHIX HacTHLl, OONANAOMIMX MOCTOSHHBIM MATHHTHBIM MOMEHTOM
g ® npoctoM casurosom Tedennmn V, =0,V,=Kx, V, =0 & =const) mnpH HATMuHE
normepedHoro MaruutHoro noas H,=H, H,=H, =0 (H= const)A Ilpu sTOM DOIy4YeHb
3aBHCHMOCTH XapaKTEPUCTHIECKON BA3KOCTH CYCIIEH3HH, IEPBO M BTOPOH Pa3HOCTH HOPMAJIbHBIX
HanpskeHu# or o = KW /qH , roe W — xo30dHOHERT BpalIATEJBHOTO TPERMs B3BELICHHbBIX

YacTHUL B XpOBH be3 yu4eTa €€ NOJMAPHBIX CBOﬂCTB, IPH Pa3HBIX 3HAYCHHUAX BBITAHYTOCTH YaCTHL H
reMaToKpuTa KPOBH.

Jlurepatypa

Cowin S.C. // Adv. Appl. Mech., 1974, 14, p.279-347.

Chaturani P., Biswas D. // Rheol. Acta, 1984, 23, No.4, p.435-445.

Imakos FO .Y, Tapan E 1O, // UDXK, 1970, 18, No.6, c. 1019-1024.

IMpunatuenko F0.B., Tapan E.10. // loxn. AH VCCP. Cep. A, 1988, No.10, ¢.59-62.
Bugliarelio G., Sevilla J. // Biotheol., 1970, 7, p.85-107.

iRl e

11311111113113121

178

CEKPELMSI MOJIEKYJI KJIETOYHOM AJATE3UH U
LIMTOKHNHOB B PET' YVJISILIHU MEXKJIETOYHbIX
B3AUMOJIEMCTBUH ITPH CBEPTBLIBAHUU KPOBU U
PEOJIOTMYECKOM CTPECCE Y ITAHUEHTOB C
ATEPOCKJIEPO30M!

AU Tenmaxos, H.I'. Kpyunscknit, E.B. Ilppmenosa, T.M. Yereposa,
J1.B.TemwakoBa
(Benopyccxuit HUU skonoruyecko# # npodeccronansxo naronoruy, r. Mo-
runes, Pecny6nnka benapycek. 212004 r Morunes, BurefSckuit npocnexr, 1.
70; ten.: (0222/42 06 85, daxc 42 04 41)

Tesncer

Hccitenosansl MeXaHH3MBI HapyIUCHHS DETYILIIHA MEKKIETOYHBIX B3au-
MOAEHCTBHM B aTeporeHese y 29 MAlMeHTOB C aTEPOCKICPOTHYESCKHM Topa-
KEHUEM MATHCTDATLHBIX apTepril (MOATBEPKACHHBIM 3X0Kap IHOCKOMMIECKUM
W yIbTPasBYKOBBIM AOTILICPOrpaduueckuM MCCIEIOBAHUEM MarHCTPAIBHBIX
aprepuit), cpenu Hux |0 DAIHEHTOB ¢ OCIOKHEHHBIM TEYCHHEM aTSPOCKIIEpO3a
(y 4 - nporpeccupyoras CTeHOKapAud, y 6 - ocTpoe HapyIeEHe MO3TOBOTO
kposooOpanienust).  [IpeJCTaBNeHs! PE3yNbTATH HCCIENOBARMA HCXOAHOTU
ypoBust nmrokuHOB (IL-la, IL-1b, IL-6, IL-8, IL-10, snaorenun-1), pactsopu-
MBIX MOJIEKYT KneTouHod anresmn (P-, E~-cenextun, ICAM-1, VCAM-1) u n3-
MEHEHHS AX KOHIEHTPALMH B OTBET Ha NPOLECCH CBEPTHIBAHAA KPOBH ¥ CT2H-
JapTH3KPOBAHMBIE BBICOKHE HANPSKEHHA CHBMra.

VCTaHOBIEHO, WTO  aTepPOCKIEPOTHYECKOE NOPAKEHHE COCYIRHCTOH
CTEHKY XapaKTEPHU3VETCs TIOBBIICHUEM YPOBHA BCEX  MOJIEKVI KIETOui
agresun # nposocmamutensaex tutoxuHoB (IL-1b, [L-6). ObHapyxen ab
KEHHbIH POCT KOHLEHTPALKH BCEX HCCIEIYEMBIX HHUTOKBHOB B DasHOHALIWN
TIEHHOE M3MEHEHME KOHUEHTPALMM MOTEKYN KIETOYHOM aAresum B OTBe: &
ofa so3meiictma. IlepmonaraeMas naToQU3RONOTHUECKAd POIb CBGOOIH::
MOJIEKY/T KIIETOUHOM aAre3ws 3aKMOYaeTCd B CHHMKCHMM CTENEHH CeRpL:
LMTOKHHOB B 000uX TecTaX. lIpeislaraeMbll MEXIHCUMIDIHHADHBIE fOAL0L
SBRAETCS afEKBATHBIM JIA YINYONCHUSA NMpeAcTaBieHni O B3auMOCTBA3H {4o-
XAMHAYECKHX M GHO(DHU3HUCCKHX MEXaHU3MaX aTeporeHesa B tpelyeT manbHed-
LEero pasBUTHA.

! pafora BHIOSIHERA TIPH (HHAHCOBOK nofiepkre Ponxa CyHiamenTambHbx Mcceosanuit HAH Benapycu
(rparT No MI1-71) m Beaopyeckoro ®oxzma Copoca (rpaur Ne B 95-9-1100-29)
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NMPOP®ECCUOHAJILHOE 1 3KOJOI'MYECKOE
HU3KOYPOBHEBOE PAJTWAIIMOHHOE BO3JIEMICTBUE:
CPABHUTEJILHBIN AHAJIU3 BJIVISTHAS HA
PEQJIOTMYECKUE CBOMCTBA KPOBU U CTPYKTYPHO-
OYHKIIMOHAJILHBIE TTAPAMETPBI 3PUTPOITUTOB Y
MNAITMEHTOB C ATEPOCKJIEPO30M

HI. Kpyunnckuit, A.W. Temaxos, JI.B.Tennaxkosa, T.H. Yereposa,
C.J1 Koranenxo, A.C.Ilpoxonoruu, B.JI. Xoxinosa, JI.H.Kopanera,
B.A.Ocranesnko
(Benopycckuit HUU skonormveckoil 1 npoecCROHATbHOM MaTONOTHH, T.

Morunes, Pecriy6auxa Benapycs. 212004 r.Morunes, BureScxmii
npocnekT, a. 70; ten.: (0222/42 06 85; daxc 42 04 41)

Tes3ucsl.

1enplo HACTOANIErO MCCIEROBAHHSA ABUICS CPABHHATENBHBIA aHaIlM3
PEONOTHUECKAX CBOWCTB KPOBM M CTPYKTYPHO-(YHKUHMOHAIIbHBIX
MapaMeTpPOB 3PUTPOLIATOB NPH HeG1aronpHATHOM MPOGECCHOHATIBHOM H
SKOJOTMHMECKOM  HHM3KOYPOBHERBOM  PAJHAllIOHHOM BO3JCHCTBHM Y
TIAIMEHTOB C ATEPOCKIEPO30OM.

O6BEKTOM HACTOSIMErO NCCNEAOBaHHA sABWIMCH 295 HeNOBEK,
nozBepraroiuxca npodheCCHOHATBHOMY BO3AEHCTBIIO HOHH3UPYIOMIEH
paiuannd B mansix o3ax. Cpemunil cTax paboTel BO BPEAHBIX YCIOBHAX
tpyaa coctasun 11.5£3.45 roma. Cpeauwii BO3pacT Ha MOMEHT
obcnemosanus - 45.70+ 5.3 roga. T['pymrioit cpaBHeHns nocyxwm 198
MALHEHTOB C Pa3THYHBIMK (OCTPLIMU H XPOHHUYECKHMH) KIMHHYECCKUMH
BapHAHTAMH TEYEHHs aTepoCKiIepo3a. B ee cTpyktype 77 JIMKBUAATOPOB
apapuu Ha YADC 1986 roga n 54 panueHTa, TOCTOAHHO IPOXMBAIOUIMX
Ha TEPPHTOPHAX, KOHTAMUHAPOBAHHEIX PATHOHYKIHAMH. 67 aUHCHTOB,
HPOXMBAIONME HA PaJHOBKOJIOTHUECKH OarOnpUATHBIX TEPPHTOPHIX,
COCTaBUJIA KOHTPOJBHYIO TPYIITY .

T eMOpeoNorHueCcKoe HeCleToBalue MPOBOIMIIOCh HAa POTAUMOHHOM
puckosumerpe AKP-2 ( MIT “Komen”, MockBa ) C ONpeICNEHAEM
BA3KOCTH KPOBH B IIHPOKOM AHANA30HE CKOPOCTEH CABHTa (200, 100, 50,
20 ¢') npu crangapTHOM remarokpure (0.45 n/m) ¢ pacdeToM mmexcos
arperauuu (OTHOLICHHE BA3KOCTH KPOBH MpPH cxopocm capura 20 ¢ x
BS3KOCTH 1pH  Cckopoctet casura 100 ¢ Y m necbopanyeM()cm
SPUTPOLMTOB (OTHOLICHHWE 3HAYCHME BA3KOCTH KPOBH IIPH 200 ¢! k
3nageram mpu 100 ¢).

Cpenn BCEX OCHOBHBIX Ipynn  OOHapyEHBI OJHOHANPABIICHHBIC
H3IMEHEHHS PEOJIOTHYECKNX CBOMCTB KPOBH, CBs3aHHBIE C MTOBBIIICHHCM

iI151831120 00 2H
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BSA3KOCTH BO BCEM HCCIEAYEMOM [Mana3OHe CKOPOCTEH CBHUTa,
NOBBIUIEHMEM  AITPEraliMOHHON  (GYHKUMH  SDUTPOLMTOB  IIPH
ONHOBPEMEHHOH TCHACHLUMH K CIa/DKEBBHIM DEakliWAM, yBENHYECHHE
cpenuero o0beMa 3PHTPOLHMIOB TIPH COXDAaHCHHHM IIOKasaTelleid
HACHILICHUA UX reMIIo6HHOM. YKa3aHHbIE W3MEHEHHS DEOoJIOTHUECKHX
cBOMCTB KPOBH HOCAT yHHBECANbHBIA ¥ Hecrelmdudueckmii xapakrep,
oTpaxkas IIHTENbHOE HEeCTEeLM(IIECKOe IHEPreTHUECKOe BO3ACHCTBHE
HOHA3HPYIOLEH DafHalMiB MAIBIX 103aX. YXVALIEHWE PEOTOTHUECKUX
CBrOMCTB KPOBH SBAAETCA CYILECTBEHHHIM (DAKTOPOM, MOBBILIAIOIIHM
PHCK paHHETO pa3BHTHA aTePOCKIEPO3a M €ro  TpoMOOTHYECKHUX
OCTOXKHEHNHA. BHIABNCHHBIE H3MEHEHHS PEOTIOTHYESCKHEX CEOMCTB KPOBH ¥
CTPYKTYPHO-QYHKUMOHATILEBIX ~ ITapAMETPOB  3PUTPOIIMTOR 1IpA
IpoeCCHOHANIBHOM BO3JEHCTBUN HOHM3HPYIOLIEH PaiMalMH OKa3ainch
CPaBHUMBIMH C TAKOBBIMH TPH HEONATONPHATHOM HU3KOYPOBHEBOM
PAIHALMOHHBIM BO3JCHCTBHM Y DasiHYHBIX KaTerOpHii HACENEHHS,
nocTpajaBliero oT apapud Ha UepHoObubckol ADC, uyro mukTyer
HeOBX0MMOCTh YTIayOaeHHBIX AMAAEMHOIOTHYECKHX "
naTOQHZHONOTHIECKIX HCCIIeJOBaHNUM.



181

AHH3OTPOITHBIE PEQJIOTUYECKHE CBOMCTBA
H MOP®OTOI S TETEPODA3HLIN CMECETL
PACTBOPOB ITOJIMMEPOB.

AK. Tepéiuwun, E.B. Hcaesa, B.I" Ky auuuxun

HHeTUTy T HedTexnMitgeckoro cuuTesa PAH

JRCHCPHMEHTATBHOEC  HCCICAOBAHHE  AHH3OTPOIHBIX  BS3KOYIPYTHX
CBOHFCTB TMOIIMEPOB TpedyeT TIMATEIBHOTO HOADOpA MONEILHOH CHCTeMBI. B
Ka4ecTBE MOACTBHBIX OOBCKTOB ObUIM BBIOPAHBI! HIOTPONHBIA PACTBOD MOJIH-
n300yTHieHa  (I1H1B) B mekamiHe W KHIKOKPHCTA/UIMUECKHI  DacTBOp
oxcunpormmenmonossl (OITL]) B8 Bome. DTH pacTBOPBHl COBEPIICHHO HE
COBMECTHMbI H NPH CMENIEHHH OODPAa3yIoT IBYX(AZHBIC CHCTEMbI PATTIUHON
MopdoIoriH, 3apuesmell 0T COOTHOMWICHHS KOMIIOHCHTOB 11 HHTCHCHBHOCTH
CMelleHHS.

Peogormyeckye  HoCTIeOBAHHA IPOBOTHIHMCh ¢ HOMOUIBIO
BudpopeoMerpa BP-04, nospomsmomero HaMepaTh MHMHAMHAYCCKHE MOZYIN
(BSI3KOCTH) B ABYX B3aHMHO TEPIICHIKYIIPHBIX HANPaBICHAIX [IPH HATOKEHIH
CTAUHOHAPHOTO  CABHIA B  KAauecTBE OPHEHTHPYIOWIETC  Bo3AcHcTBHAL
Peomornyeckue cpoiictsa pactsopa OITLL cymecTBeHHO aHH3OTPOIIHKI KPOME
TOrO, BEIMYIIHB! JHHAMHUECKIIX MOIYICH NPH HATOWCHUN CABHIA H3IMCHIIOTCA
HEODHMHAKOBO BIOIL I IIOHCPEK IIOTOKA, YTC MOXeT ObITh CBA3AHO ¢
XapakTepHONl  opneHTauleH MaxkpoMOIeKyl TOJ HEKOTOPbIM YLIIOM K
HaNpap/ICHIIO TeYeHHS. AHH3OTPOINS CYILECTBCHHO BO3PAcTaeT NMPH NEpexolie
oT roModasHore pacrsoopa OITL] x aByx(pasHbIM cMecaM, BeMHUHHA shdekTa
AOCTHTaeT OMHOIC NeCATHUHOTO Hopfaxa H Joiaee. MOXKHO ¢ VBEPEHHOCTBIO
CKA34Th, YTO MOPGOIOrHA cMeCH BHOCHT OCHOBHOI BKIaJ B €€ PEOTOTrHUSCKOe
TIOBEIEHHE.

Mopodoaorig cMeceil 11 ee 3BOIOLY B TIPOLIECCe TeUeHHS ObLII HIYUCHBI
¢ HCIOIB30BAHUEM OITIYECKOro MuKpockona. Kpome Toro. x1a mpuSopa
TIIIPCTI-1 6511 paspaboTad ONTHYCCKHIT y3en "KOHY C-ITIOCKOCTR” ¢ TIOJPAYHOMH
IDIOCKOCTBI B BiiAC 1ipH3Mbl. C IOMOLIBK 3T0I0 y3:1a Hadipodaan o0paioBaHe
H paspymieHHe CI0xHO Mop@orIorin B BiIe CHCTEMbI KOLGHTPHYECKHX KOIeN

3 KK-pacrsopa.
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POSSIBILITY OF THE KINETIC THEORY OF CONDENSED PHASES IN
SOLVING PROBLEMS OF THE MICROMECHANICS

Yu K Tovbin

Karpov Institute of Physical Chemistry, ul. Vorontsove Pole 10,
103064 Moscow, Russia; tovbin@cc.nithi.ac.ru

Modern state of the atomic - molecular kinetic theory in condensed phases (such as
volume and surface processes), including processes changes of condition of solid bodies at the
expense of reactions with atoms and by molecules of a gas or liquid phase and mass-transfer on
a surface of adsorbed particles and of atoms of a solid as well as atoms in its volume is
discussed, and an extension of given of the kinetic theory on case of the account of mechanical
pressure on interfaces of phases and in volume phase is offered. The approach reflect of
multistages character for surface and volume processes, each stage of which is described on
the basis of theory chemical kinetics of nonideal reactionary systems. Nonideal behaviour of
systems is taken into account through effective pair potentials of intermolecular interactions.
Microscopic interpretation of dependence for rate of elementary stage is given,

It is considered, that the mechanical balance is established much faster than realization
of other elementary processes of migration and reaction of atoms of a solid. In common case
the kinetic system of equations includes itself equations on local concentration of particles and
equations on average meanings of pairs for particles of different kinds (the latter equations
permits to take into account a history of formation of local structure for the solid as well as its
influence on character of subsequent realizing of all elementary stages under researched
systerm). The theory can be used for analysis relaxation processes of polymer materials,

System of kinetic equations, describing an evolution of states of a disperse saturated
phase is formulated, which reflects change of structure and durability of solid phase at its
contact with surfactants and a tlow of a mobile phase (liquid, gas or their coexistence).

As limiting variants of the given system of equations, describing processes of transfer
of hydrogen atoms through metal membranes and transfer of molecules through narrow pores,
are considered. In first case the theory permits to explain a sequence of structural phase
condition of a metal matrix at various modes of operations of a membrane (as function cf
temperature and intensity of hydrogen flow) as well as to selfconsistently connect the local
adsorption and diffusion characteristics of hydrogen atoms with deformations inside matrix,
and to describe mechanical properties of palladium membranes as a concentration function of
the dissolved hydrogen atoms.

In second case new expressions for concentration dependences of following fartors:
selfdiffusion, shift and volume viscousity, as well as thermal conductivity, have been obtatned,
which are necessary to account for changes in wide ranges of degrees of pore filling and
temperature of system by using of the Navier - Stokes equations to describe flows of dense
fluids in narrow pores.
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THEORETICAL INVESTIGATIONS OF MOLECULAR FLOWS
IN NARROW PORES
Yu.K.Tovbin, V.N.Komarov, L K. Zhidkova

Karpov Institute of Physical Chemistry, ul. Vorontsovo Pole 10,
103064 Mocksa, Poccus, tovbin@cc.nithi.ac.ru

At present for the description marcoflows of gaseous and liquid phases in pores
systems ones use the phenomenological dependences, and for detailed research of dynamics of
processes such as mass, momentum and energy transfer in separate pores the Navier - Stokes
equations are used. However for narrow pores their applicability is doubtful because of a
strong gradient of fluid density on normal to a pore wall surface and because of an existence of
gas - liquid interface of across pore section in the area of capillary condensation. To remove
specified restrictions, for possibility of applications the Navier - Stokes equations for dense
fluid flows in narrow pores we have offered to use kinetical coefficients, which take into
account a local flow meaning of density and temperature of fluids. The local properties for
one- component fluids are calculated on the basis of the simple molecular model - the lattice-
gas model. The model takes into account own volume of molecules and molecular interactions.
The model covers a wide range of changes of fluid density (from gaseous up to a liquid state)
and temperature, including the critical area, that permits to consider dynamics of fluid flows at
presence of capillary condensation. Molecular interactions are taken into account in
quasichemical approximation, preserving effects of correlations between nearest neighbours.
The expressions for concentration dependences of following dissipative factors: selfdiffusion,
shear and bulk viscosities, as well as thermal conductivity, have been obtained.

The new expression for coefficient of shear viscosity for argon atoms has been tested
by comparison with experimental data for a bulk phase.

The gas lattice model has some advantages for solving the problem formulated. First, it
provides the self-consistent description of an equilibrium and an evolution of the system under
consideration at all time scales. Second, the calculation based on this model can be performed
more rapidly as compared with other numerical methods. Third, the model is in a full
quantitative agreement with the MD and Monte Carlo simulations in the whole phase diagram
excluding critical points where a qualitative agreement can be provided.

In case of low fluid density we obtained a strong anisotropic distribution of fluid on
normal to surfaces of pore walls because of influence of adsorption forces. Profiles of shear
and bulk viscosities along a pore cross-section have been obtained. It was found that profile of
speed distributions for flows differ from square-law poiseuille's one. Molecular theory gives
possibility to define boundary conditions for the fluid flow on pore walls (along pore axis).

When temperature is decreased and/or fluid density is increased the cappilary
condensation is realized (the fluid density is weak varies in pore section) and volume flow of
fluid is observed.

The study was sponsored by the Russian Foundation of Fundamental Research (project
number 00-03-32153a).

1113181320022 2]
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OCOBEHHOCTH PEOJIOTHYECKHUX CBS)I;ICTB PACITIABOB TPEXKOMIIOHEHTHBIX
CMECEH INOJIMMEPOB

IleGperko M.B., Pezanosa H.M., Le6penxo HL.A.
KueBckrit rocy1apcTBeHHBIH YHRBEPCHTET TEXHONOTHI U u3aiiHa
Hemuposuua-Jlanyenxo, 2, Kues, Yxpanna

BBITIO/IHEHHBIE HCCIEA0BAHUSA OTHOCATCS K IPOGIeME cO3aHUs KOMIAaTHON TH3UPOBAHHBIX
crcTeM (IIOMMMEPHBIX CTINAROB), IPH NepepaboTKe KOTOPBIX Peal3yeTes TaK HA3LIBACMOE SBICHUE
cnenuduIecKoro BOJIOKHO0OpasosanHs [1]: BolokHOoOpa30BaHHe 0HOTO OMMEpPa B Macce
ApYTOro NG BIUSHHEM PEOIOTHYECKHX i1 KOMNATROMMM3AIUS — 3TO IIPOnece MOAHGHKALMY
MesxdasHol moepxHocTH ¥ MOpdoorHy. M3BecTHO, UTO GOBIIKACTBO NOJIMMEPHEX T1ap
HECOBMECTHMBI U3-3a NPEHEOPERHMO MANION JHTPOIHH CMElIeHNS. DTO IPOSBILETCS B TOM, YTO
TEPMOAMHAMUYECKHH HapameTp B3aumonerctsus dnepu-Xarruyca Gonbine Hyas. Huzkas cTeners
MOJIEKYJIAPHOIO NEPEIIETERHS B MEA(a3HOA 061aCTH IPHBOJKT K HH3KOH aNFe3NH Ha rpaHUIe
pasfena (a3 Kak B pacIiaBe, Tak ¥ B TBEPAOM COCTOSHUU. VIMEHHO ¢ 3THM CBA3aHO HEraTHBHOE
OTKJIOHEHHE OT &M THBHOCTH 3aBHCHCMOCTEH cBoicTRO — cocTaB. Komnarn6unuzanus xax pas u
NPeanonaraeT yyyllieHHe COBMECTHMOCTH KOMITOHEHTOB cMecH. [Tocneanee ocobedHo BaxHo s
peanM3aliy ABIEHHS CIeHHPUYecKOro BOIOKHOOOPa30BaHus, KOTA HEOOXOMHMO
npoe(opMHpPOBATS Kammo B cTpyio. Tak, cornacHe reopun Telinopa [2) aucnepcuonHas cpea ¢
BA3KOCTBIO paciijiana 1z HOABEPracIca CABUTY co ckopocThio dV,/dY u geficTryet Ha cdepy
PaIIyCOM I ¥ BA3KOCTEIO 1) C CHIOH

Fy = C dVy/dYnfina/m,)

VYenosueM Tepenadu CHIBL [y, Kamle SBIACTCA OOpa3oBAHHE NMEpPEeXOAHOIo MexdasHoro
CJIOS ¥ ONpeAeIeHHas CTENEeHb B3aHMOASHCTRISE KOMIIOHEHTOR B HEM, TO €CTh [TOBBILICHHE CTENEHH
COBMECTUMOCTH nonmMepoB. Ilocreqnee JocTUraercs BBeJeHHEM B cMech 0J10K- M NPUBHUTBIX
CONOMAMEPOB, COACPKAIIMX B CBOMX MAKpOMOJeKyax OMokH 000X CMELIMBAeMbIX HOIAMEPOB
{3). Ocofbiit MHTepec NpenCTABIAET BBEACHHE B OHHAPHYI) CMECh TPETLETO KOMIIOHEHTA
DOJUMEPHOR MM  HENOIMMEDHOH INIPHpOMAbL,  CHOCOOHOIO  NPOSBIATH  CHCHHQHYCCKHE
B3adMOJEHCTBHS  (BOXOPONHBIE, IWITOTL-AMIIONBHES, HOH~IRIONbHBIE CBA3Y, 0oOpasoBasue
KOMIUIEKCOB) ¢ OAHEM MK obouMn noamMepaMy cMec [4].

Heneo naHHO# paboThi 9BIATOCH HCCACHOBAHHC BIUAHUA M00aBOK: ojeara Hal
cononuMepa JTHNeHa ¢ BuHHNaneraroM (C3BA) nomokcumeruneta (IIOM) Ha peosoTdyscisi.
CBOMCTBa, IPOIECCHl CTPYKTYpoOOpa3oBaHusd, CIOCOGHOCTh K IepepabOTKE paciiapos cueces
nomnponuies-cononuamun  (IMI/CIIA).  Cmemenne moaHMepoB © BBeeHHE  gobasn
OCYINECTRILIH Ha KOMOHHAPOBAHHOM HEePBAYHO-JUCKOBOM KCTPYAEPE.

W3 nannbmx MK CnekTpOCKONHME CIeAYeT, 4TO BO BCEX 3-X THIIAX MCCIENOBAHHBIX CMEre]
nobaskamu osieata gatpua, COBA wan [TIOM) peannsyrores cnennpuIecKue B3auMONEHCTRUA Ha
YPOBHE JHIIOAL-AUNOIBHEIX H HOH-IMIOIBLHBIX cBsi3el ¢ 00pazoBaHueM CTepeoKoMIIeKcoB. Tak,
HanpuMmep, ¢ BBCICHHEM 01eaTa Harprs B OuHapHyro cMechk [HII/CTIA mabarogaetcs cMmeierue u
yuipesue nonoc satentHsix konebanmudt NH # C=O rpynn. KpoMe Toro, HMEeT MeCTo TaKke #
HOH-TNONbHOe  B3aumozeitctsume THma (=0...Na+. B pesyiprare  BO3HHKHOBEHUS
TIEPeYHCIEHHBIX THIOB MEXMOJICKYJISPHOTO B3aHMOJCHCTBHA PpaCILlaBbl TPEXKOMIOHEHTHBIX
cMecell CTPYKTYPHPVIOTCE B Oonbuiell CTeneHy, YeM pacrjiaBsi OMHapHEIX cmecedl. CneacTeHem
3TOrO  SBNAETCS POCT BASKOCTH (M) pacIiiaBa TPeXKOMIOHEHTHOW cMecH. llocmenss
32KOHOMEPHOCTE XapakTepHa II8 BCeX HCCIeJIOBAHHEIX TPEXKOMMOHEHTHBIX cmeceil. B atom
CMbIC/Ie OUYCHBL NOKA3aTENBHBI Pe3y;IbTaThl I8 DACILIABOB CMeced, COAepXaillyX 0iieaT HaTpHd.
Heemotpsr Ha To, 4To cofib MMeeT BA3KOCThH pAaciilaBa Ha HECKONMBKO NOPHIAKOB HHKE, YeM 1)
PacIUIaBOB HCXO/MbIX HOIHMEPOB, NIPH BBEAEHHHM ee B Kojnuectse {0.5-3)% B cmecs [HI/CIIA
BA3KOCTL paciiaBa HocTeAHedl pacret NpH BCEX HCCASIOBAHHBIX COCTIABAX, TeMhepaTypax M
HAIPKERUSIX caABUTa, Onear HATpHS UMeeT ¥ AMMHHEN VrneotoporHsli pagukat (Ci7Hs3), uro
obecnieunnaer cpoacrso Kk [11. [1oaToMy pacminap HaHHOH TPEXKOMIIOHEHTHOM CMECH B LETOM
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OymeT Gonee CIPYKTYDHPOBaH, YeM ABYXKOMIOHEHTHOM, a BbIOpanHas J00aBKa BBICTYIAET Kak
KoMIaTuOHImM3aTop  (MexbasHBI  MONM(HKATOP), CHIKAIOIIHMI Mex(a3HOe HATIKEHHE,
YBETTHBAIOMIHHA NPOTHKEHHOCTD MEK(AIHOrO €108, KUHETHUECKYIO CTaGHILHOCT IHCIIEPCHH,
CTENECHD UCIEPrUPOBaHHA [I0TUMEPa AUCTIEPCHOH (askL,

Ussectno [5), uto Benmumna pasbyxauus «B» kcTpynata (XapaxTepHCTHKA 3aCTHUHOCTH
pacmaBa) KODPENHDYeT C SBICHHEM CHETH(HIECKOro BOJIOKHOOOpa3OBaHUS: YeM Gombine
MHKPOBOJIOKOH 06pasyeTcss NPH TeYEHWM DAacIiaBa CMECH W YeM OHM TOHBIIE, TeM Goblie
BenMYMHA «B». DKCIepHMEHTHI NOKas3anH, YTo 3aBHCHMOCTL «B» - cojepxanne KOOABKH HOCHT
XapaKkiep KpUBBIX ¢ MakcHMymoM. Tax, HanpuMep, pasOyxaHde OKCTpyHaTa CMecH
IMM/C2BA/CIIA cocraBa 45/5/50 nocturaer 8,0, B TO BpeMs kax 1s OGHHApHON cMecH OHO
COCTaBNseT 4,4. Ve Ha OCHOBAHMM 3TOFO MOXHO 3aKIIOUHTB, YTO HCCENOBAHHBIE H0GABKH
CrOCcOBCTBYIOT BOMOKHOOGPA30BAHMIO.

B mo6oii kommoumHON CHCTEME, B TOM HHCIE U B CMECAX [OJMMEPOB, IPY H3MEHEHHH
COOTHOLICHHS KOMIIOHEHTOB MPOHCXOAHT obpamenne pa3. B cMecax mommmepos o6nacTh cmeHsr
$bas oxpaThBaeT INMpPOKHH NMANA30H COCTAaBOB, Korma ofe (asbr HenmpephiBHEIE (MaTPHUHEIE
cTpykrypsr). Jas cmecedt IIII/CIIA 06nacTe cMeHH (a3 OXBATBIBAET COOTHONIEHHS KOMIOHETOR
40/60; 50/50; 60/40. B mepeuncieHHbix GUHAPHBIX CMECAX BOJIOKHOOGPA3OBAHHE TIPaKTHYCCKH HE
HMEET MECTa.

AHan®3 JaHHBIX MHKDOCKOIIHM NOKA3all, 9TO ¢ BBEIEHHEM komnaTubunuzaropos (C3BA,
TIOM, onear HaTpus) B OBNACTH COCTABOB, OTBEYAMOMMX CMEHE a3, oTYETIHBO peanusyercs
SABJIEHHE  CTeIUUIECKOro BojlokHooGpasosanus 111 B Marpume CIIA. Tax |, HaNpUMep, B
skcrpynarax emecei IIT/COBA/CITA cocrasa 45/5/50 npenmymiecTBeHHEM (0K0MO 80%) Tumom
CIPYKTYpH! sBsioTes IIOM 1 CIBA MHKpOBOIOKHE €O CpeaHuM AHaMeTpoM 3,2MKM.B TakoM ke
HANPaBICHUH MCHAIOTCS NPOLECCH! CTPYKTYPooOpasoBaHus B SKCTPYAATaX CMECEl, COAepKaLHX
onear Harpus (0,5-3)% wmm  TIOM  (5-10)%. Drtu  Baxueilmme 3aKOHOMEPHOCTH
(BonokHOOGpazoBaHHE B 06HacTH cMEHH ()a3) YCTAHOBJNCHHI HAMH BIIEPBBIE M OOBACHAIOTCH
peaH3aiiue cenudrIecKuX B3aUMOACHCTBIN Mex Ly MakpoMoriekynamu COBA u CITA, [IOM u
CIIA, monexynamu oneara sarpus u CIIA Ha Mexa3Hoil rpaHuIle.

W3 paGot Kynesuesa [6] n3BectHo, uto o6pasopaHue 2HM3OTPOIMBIX CTPYKTYP HOBBILIAET
Ae(OPMAIHOHHYIO CIOCOBHOCTD cMecell TIoNMMEpoB. JeHCTBHTENLHO, SKCHEPHMEHTBI MOKa3aJTH,
qT0  HamM4MC TOHKMX xuAkux crpyd Il B wmacce CIIA cmocoberByer  nyumeif
nepepabaThiBaEMOCTH cMecH. JTO BBIDAXAETCS B PE3KOM DOCTE BENHHMH MAKCHUMATBHOIR
(GuIBEpHOH BBITSKKU PACIUIZBOB TPEXKOMIIOHEHTHEIX cMecel o CPaBHEHHIO ¢ paciiaBaMu
OGUHAPHEIX cMecei.

Taxum  ofpasoM, B  pesyNbTaTe  BNIONHEHHBIX  MCCACAOBAHMA  CO3AHBI
KOMNATHOM/IM3NPOBAHHEIE  CIIABHl, LPH TEHEHHH KOTOPHIX SBJCHHE  CIELE(HYECKOro
BOJIOKHOOGPa30BAHHS PEATH3YETCS LT COCTABOB, OTBEYAIOMIHNX 00/1aCTH CMEHEI (a3,

Jureparypa

1. Tsebrenko M.V., Yudin A.V., Ablazova T.I, Vinogradov G.V. Polymer. 1976.
V.17.P.831-834.

2. Taylor G.L. Proc. Roy. Soc. London. 1934.A.V.146. P.501-526.

3.Fault R, Jerome R., Teyssie Ph. Macromol. Chem. 1986. V.187. N4. P.837-852.

4.Tarep A.A., biunos B.C. Yenexu xumuu 1987. T.56. Ne6. C.1004-1023.

5.Tsebrenko M.V. Int. J. Polymeric Mater. 1983. V.10. P.83-119.

6.Kyne3nép B.H., Espennon }0.B., KibikoBa B.JI., lanomuuxosa M.H. Komionan. .
1973. T.35. Ne2. C.281-285.

186

PEOJIOrHMYECKHE IOKA3ATEJIN B ONEHKE KAYECTBA
HOBBIX KYJIMBAPHHBIX N3IEJHH H3 PXKAHOH MYKH

Tporuxas E.S51., Ilyuxosa B.®., UBannuxosa T.B.
Mockobckuit I'ocyapcTBeHHbIN YHIUBEPCUTET cepBrCca

B npom3BOACTBE MYUHBIX KYJIMHADHEIX M3JCAMH pKaHas MyKa B CHCTEMe
OBNIECTBEHHOrO NHTAHHS He Hcions3yercs. Hamm Onima paspaboTaHa peuentypa
pXaHO# JIeTlelKy, BaTPYIIeK Ha OCHOBE Ge3fpoxNoKeBOro nomypabpukara Tecra C
HCIIONB30BAHHEM B KAYeCTBE OCHOBHEBIX HAIIOMHUTENEH MailoHe3a U3 CBEXHX HGJ{OK.

Jlns u3zenuii paHOro TecTa 0co00€ 3HaUEHHE MMEIOT PU3MYECKHe CBOMCT-
Ba MAKHIIA: CTENEHE JHIKOCTH, PAaclUibiBaeMocTh. CTPYKTYpa TecTa H KauecTso ro-
TOBBIX M3AENHI 3aBHCUT OT 0cobeHHOCTeH GeIKOBO ~ YINIEBOJHOIO COCTABA PiXaHOM
MYKH. §

Jlns pXaHOro TecTa XapaKTEepHO OTCYTCTBHME ryGYaroro KIEHKOBHHHOrO
KapKkaca 1 HalIHe XUKo# (asbl, OCHOBY KOTOPOH COCTABNAIOT NENTH3HPOBAHHbIA
GenoK, NeNTH3HPOBAHHEIE CIH3H, PAaCTBOPHMBIE JEKCTPHHBI, CaXapa, OTPaHuYEHHO
nabyxiias yacTk GeTKoB, OTPYOIHHCTHIX TaCTHIL

MaitoHe3, kaK BEICOKOAHMCIIEPCHAS XKUpPOBad 3MYJIbCHA, yIaCTBYeT B CO3ia-
HUH CTPYKTyp5l Tecta. Coslepxaryecs B A60KaX OpraHuveckue KHCOT, [IPOCTble
caxapa, NEKTONUTHYECKHE (EPMEHThl MOTYT aKTHBH3UPOBATR (bevaeHTamBHme
TNPOLIECCH! B MEPHOK BEINEPKKH nonydabprikara Tecra Tiepe]l BhINEUKOH, crocober-
By PacIIEIUICHKIO HEPACTBOPMMEIX NEHTO3aHOB (Cu3eH), Cofleprkatie KOTOPEIX B
pKaHol Myke goctHraer 2 — 3%.

Hcnone3o0Banue MaoHe3a U3 CBeXHX AONIOK NpH NPOM3BOJACTEE NPOXIKEBO-
o Tecta U3 MIIEHHIHON MyKH 3alIHIIEHE! ABTOPCKUM CBHAeTenscTBOM Ne 1355216,

Jins uagennii ¥3 PKSHON MYKH JaHHBIC KOMITOHEHTH! IIPE/NIaraiored srer-
Bhle. Maliones ¢nocoGCTBYeT yBennueHHI0 o0beMa TecTa, yily¥iuaer c}m31—11}ecxw
CBOMCTBA W CTPYKTYPY MsKHuIa. M3zemus nonelie COXpPaHSIOT CBEXECTH. Col:(ep-
Jallascs B A60KaX acKOPOMHOBAg KHCIOTA — YIyYLIUTENh OKACAATENLHOTO ek -
CTBHS, Taioke crocofHa yBeNnHYUBATE 00beM H3HENHS, NMOBBIMIACTCS MOPHCTOTT:
pacreiBaeMocTh cHikaercs. Comepxalmecs B S010KaX MEKTHHBI COCODCTEy ™
YMEHBINEHHIO YIIEKa, 3aMeISeTCs IPOLece YEPCTBEHUS U NOTEPH MACCHl M3/8:15
TIpU XpaHEHHH.

HccneqoBano BIHAHME PELCNTYpPhl HA PEOOTHYECKHE CBOMCTBA Tecia. On-
MEYEHO CHHKCHHE BA3KOCTHO — YHPYTHX IIOKa3aTeNeld TeCTa IpH YBENMHYEHHH KO-
NHYECTBA XKHPOB (MalioHe3) U yrieBooB (A0/10KH), BBOAUMEIX B PEIENTYDY.

HoBelif BUA MYYHOTO KYJMHAPHOIO M3NEIMS MOXKHO OTHECTH K rpyfmne
«3n0poBsiit X1e6» ¥ PEKOMEHIOBATS 718 MPOGHIAKTHYECKOrO UM (FyHKUHOHANS-
HOTO [TMTaHUS.
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Peosiornueckue H MopQooruieckne 0coGeHHOCTH TeUeHHs cMecel NoIHMepoB

JLA. Ifamanaweuny, E.IT. [Inomuuxosea, M.JI. Kepbep
*-MHCTHTYT He(pTEXHMHYECKOTO CHHTE3a UM. A.B. Tonuuesa Poccuiickoil akanemuu Hayx

** Poccuiickuit XuMuko-TexHomornyeckui Yuupepcuter uM. JI.M.Menneneepa.

Llenn paGoThbl. HCCTEZOBAHHE CBS3H PEOJIOTHYECKHX CBOHCTB ¢ MOPOJIOTHeH MOTOKa cMeci
nonmumepoB, copepxamuyx KK niau me3odasnblii KOMNOHEHT.

O6mbexTrr uccnenopanus. Cmecu nomucynbdora (IICP), nonu-4-merunnentena-1(IIMII),
nomudacpazena(Ild) ¢ XKK-cononnmepom Ha ocHose IIOT® u rumpoxcubensoiiHoit
xucnoTe(IID®). T'mapHol 0COGEHHOCTBIO 3THX CMECEH ABIACTCA CHIILHOE Pa3iM4He BA3KOCTEH
KOMITOHEHTOB.

DkcilepUMeHTAIbLHBIE METONBl. Peonornueckne cBoiictsa cMeceil GLUIM M3YYEHBI METOAOM
POTALMOHHOM BHCKO3MMETpUH (paboumii y3enm KOHYC-IJIOCKOCTb), MOPGOJIOTHIO TBEPABIX
06pa3suoB, NOMY4YeHHBIX NOC/HE OMPENCICHHOTO pexuMa IeGOPMHUPOBAHUSA, UCCIENOBATH
onTHyeckuM Mmeromom. [IpeaBapuTensHo 1npoBomMAM oTMbiBKY IIC®  cenekTHBHEIM
PacTBOPHTENIEM.

PesynbTaThl M ux obcyxnenne. VI30TponHble pacnnaBhl TepMOTIACTOB BERyT cebs
NPaKTHYECKH HLIOTOHOBCKHMH XXHIBOCTAMH, B TO Bpems kak JKK-nomumephl OTAHYAKTCA
HalTHYMeM TpEfela TeKy4eCTH. Peoornueckoe MOBeIeHHE CMecell CYIIeCTBEHHBIM OBpasoM
OTJIHYAETCS OT CBOMCTB MCXOHHBIX KOMMOHEHTOB, NMPHYEM OHO MEHAETCA B 3aBUCUMOCTH OT
xonuentpauud XK-nomamepa. Ipu conepxannn ITI® Gonee 50 % KpuBas TEYCHHS MMeEeT
APKOBLIPaXEHHBIE HEHLIOTOHOBCKHH XapaxTep. BaA3KOCTL pacniaBa YMEHBIIACTCA MpH
YBENIMYEHHH CKOPOCTH cABuTa () M B Tpelee CTAHOBMTCS OnM3KOH K 3HAYCHHIO 1M KK-
komnonenra. Ilpu comepxanuu IIOQ meHee 50 % KpuBble TeYECHHUS HMEIOT MAKCHMYM.
TMepexom OoT OGNACTH HH3KMX CKOPOCTeH CIBHMTa, rIe MaTpulied sBudeTcd IIC®, x obGnactn
BBICOKHX 7, IJle OTBETCTBEHHbIM 3a PEOJIOTHYecKkoe nopeneHue craoputes [19®, popmanbho
OTpaxaeT HHBEPCHIO (a3, MPOUCXOIALIYIO NOX BIHARHEM Ae(pOPMHPOBAHHS.

SDpomounss MOpQONOTHH M (GOpMa KDUBOH TeueHHs CMecel 3aBMCHT OT HCXOIHOH
Mopdonoruu (puc. 1). B oboux crydasx HexonHas MOpGHONOTHa CBHIETENLCTBYET O HATHIHH
IBYX B3aMMOTIPOHMKAIOMINX (a3 pasnuuHoil cTerneny aucnepcxocty. flocme nedopMHpOBaHUs
"rpy6oii" MOpPGOIOrHM NMpPH HU3KMX M CPEAHMX CKOPOCTA CHBHIa CHMCTEMa MCPEXOIHT B
KanenbHO-MATPHYHOE COCTOsHME, B XoTOopo# [TO® urpaer ponb gucnepcHoit dasel (xpuBas
2). Tipn o6paGoTke xTopodopMoM O6masua, BEIHYTOTO W3 paboyero ysna HEmoCpeACTBEHHO

nepen MakCHMYMOM, Hapsmy ¢ cycneusuedl ITOQ BbiaenaooTcs B HeOONMbLIOM KOJIMYECTBE
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parMenThl IyT PasTMYHOR ATMHbL. [IDH BBICOKHX CKOPOCTAX BOSHMKAIOT DErYIADHBIC
Henpepbmuble Konpla XKK-komnoHeHTa.

B coyyae BLICOKOOMCNIEPCHOM CMECH MOBBILCHHE CKOPOCTH CHABHMTA IPOMCXOLHT
HPAKTHYECKH MPH NOCTOAHHOM H COXPAHEHHE HCXONHOH MOPQONOTHM BRIOTH O BBICOKHX
CKOpOCTeil CHBHra. Pe3yNbTaThl OTMBIBKM TaKOH CMECH CBHIETENLCTBOBYIOT O COXPaHEeHHM
coCyLIeCTBYIOIIEH MOPHONOTHY BIO/b BCRH KPHBOH TEHCHHS. Kpome Toro, o6HapyxuBaercs
tonxkas mieHka XXK-dassl y Bpalaroeics nopepXHOCTH.

SisneRHe obpasoBaHHe KONLUEBOH MOPPONOTMHM HE SBAACTCS YHUKANbHBIM JUIA Napbl
TICO/TID®. Uetkas KapTHHA KOHUCHTPHYECKHX KONEW HabmIoHanach HaMHM TakXke B CMECHX
TIMIITIO®, NTP/IISP.

H30nupoBaHHas Kamias, [IOMEIUeHHas B BS3KOYNPYIyl0 Marpuuy, MOR XHeHCTBHEM
COBHTAIOWINX YCUIHH MOXET BLITSTHBATbCA B SJUIMOCOMI M Hanee B XUAKYIO HHTb. IIpH
ZOCTIDKEHHM KPHTHUECKOFrO pamuyca HUTH (pamuyc Taiinopa) Rr, OHa IO/KHA paspyIMTECH
Ha Kammu ¢ paguycoM RT. OZHAKO, €CIH NEPBOHAYANbHBIN Pa3MEP Kalid JOCTATOYHO
GonbLIOH, OHAa MOXET YAIMHHTbCA Ha UIMHY OKPYXHOCTH, T.e. o0pa3oBaTb  3aMKHYTOE
xoneuo, He MCKIIOYEHO, YTO AyrH ¢ BHYTpeHHMM pamnycom R> Rr, dopmupyoumuecs Ha
MIPOMEXYTOUHBIX CTAAHAX CTPYKTYPHBIX nepecrpoﬁxn, MOryT COEANHATECH C ;Iaﬂb}lef{UJHM
oBpasoBanneM konbia. Takoe xombuo 6ymer ycTOHUMBBIM, NMOTOMY 4YTO Ha HEro fiph

BPALISHMM  KOHyCa He  JeHCTBYIOT
BO3MYILAIOLLHE PANHANEHEE CHIIBl. Tak,
nocne Heckombkux oBOPOTOB KOHYCa
cmech ByneT COCTOATH H3 BLICOKOBRIKOH

MaTpMLbl, B KOTOPOH pacnpenened

£ BUJIE KOJIEL MANOBA3KNH KOMIOHEHT, »
o Kanegb, BO3JHMKLIMX NpPH  pachars
tonkux muTel. Hapamy ¢ vamu

MEXaHU3MOM, HENb33d HCKIIUATL Kax

PAaNHaNTbHYK MHIpamwio Kanens JKK-

<

RONUMED2, NORMATHIBAICILHX
T T T M T 1
2 1 0 1 2 pacTyluue HOYr#, TaKk H HX OCCBYW
gy (s}
Puc. | g7 ls MATPALHIO.
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OPOBJIEMA AHACTOMO3A H OCOBEHHOCTH MEXAHAYECKOI'O MOBEJAERHAA
MATEPHAJIA CTEHKH KRIIKH YEJOBEKA

P. A. Typycos
Huctutyt xumpaeckoit pusuxu PAH, Mocksa, Poccust

B macrosuue#t paGoTe NMpPERNPHHATO HCCIEIOBAHHE MEXAHHWYECKOTO MOBENEHHS MarepHaia
CTeHKM KMINKM YenoBexa. BBIZBAHO 3TO HCCAENOBAHHE HEOOXOMMMOCTHIO pelleHHs NpobneMbl Ha-
I&XHOCTH aHACTOMO3a (COEIMHEHHs NONBIX OPraHOB) KHINIEYHHMKa wenoBeka. HecocTosTensHOCTH
coycTbs (MOTEPst FEPMETHIHOCTH) A0 CHX TIOP SBJIAETCS JaCThIM JICTAILHBIM OCIIOKHEHHEM.

Ha oCHOBaHMH aHATH3a Hay9HOM JUTEPATyphl, NOCBAIEHHOM HCCNENOBAHMIO HPOGIEMBI CO-
CTOSTENBHOCTH KWMILEJHOTO dHACTOMO3a YEJOBEKA M JKHBOTHBIX, ABTOPHI MPHXOJAT K BHIBOAY, UTO
onpezeneHre ONTHMATLHON XUPYPrUuecKoH TEXHHKHA He BO3MOXKHO B SKCHephamenTax “in vivo”. B
3TOM yOEXIAET HCTOPUYECKHH OIBIT HCCHENOBAHMI M, HATPHIMED, TAKOH (GaKT: HECOCTOSTENBHOCTD
aHACTOMO30B [IOC/IE OMEPALIME TONCTOM KHMIIKY KIMHIYECKH PETHCTPHPYETCs npHMepHO B 14% ciy-
yaes, a peHTreHorpadugecky — B 40-50% cnydaes. nomxkna Iostomy, cocobom pewermst npobneMsr
KHMIIEYHOTO AHACTOMO3a YeJIOBEKA U LIEb0 HCCAETOBAHMI CTaTh TIOCTAHOBKA H peLIEHHe 3a1a9u OTi-
THMHM3AIIHH BCEr0 MHOXECTBA [apamMeTpoB paboThl aHACTOMO32 C NMOMYTHHIM OIpefeNeHHeM KPHTe-
pHEB ONTHMATHHOCTH # MEPEXOOM K TMHAMHIECKOMy MOfennpoBaHuio. Cpeiu BCEro Kpyra sanad
3a7a4aM MEXaHVKH OPMHAANEKWUT OTpemensiomas ponb. Pemenne stux 3anay motpefyer mpexre
BCEro 3HAHAS MEXAHWYECKOTO TOBENEHHs Marepuana CTEHKH KHIIEYHHKA, CUIMBAIOLIMX HUTEH H HX
B3asMoaelicTeis. KpurepreM BEIGOpa ONTHMANBHON XMPYPIHEECKON TEXHUKH AOMKHO GBI CTaTh MO-
ClenyIoliee Pa3BHTHE aHACTOMO33, OTIPEEIAEMOe KOHKYPEHIHeH IPOLIeCCOB HEKPO3a W 3AKHBIEHNA.
OJHaKo, TaKoe HAGIMIONEHHe PAKTHYECKH B/ JIM MOXHO KOppeKrHo peamusosars. Ho ati Bonpocs!
MOXHO TAKKE CBECTH K MEXAHIMECKHM BONpocaM (QHIETPALMH KPOBH U IIa3Mbi B CHOPMEPOBAHHOM
aHACTOMO3€

B pafoTe nenaercs MOMBITKA ONPEeNeHIs BCEro Xpyra 3aja® MEXaHUKY KHUICTHOTO COyCTHA.
CooOIaI0TCs pe3yIbTaThl HCCAENOBAHMA MEXaHUYECKOrO NOBENCHHS MaTepHana KUIIEIHOH CTEHKH
TNpK PACTSHKEHAW B [IBYX INIAaBHBIX HANpaBleHWsx. BrepBrle TOKa3aHO, 9TO AMarpamMma o(e) pacrsa-
JKEHUA Bnénb OCH KMIIKW UMeeT BHI GUMOJATBHON KPHBOH, T.€. KPHBOM C ABYMA MaKCHMyMaMH, a B
OKPY/KHOM HAIDABIEHAY — BHA ONHOMOJANBHOH KpuBOQ. IipenenbHsre nedopmatpy B 060uX cayda-
SX JOCTHTAIOT COTEH NpOueHTOB. IIperaraercs paliOHaNbHAs METOMUKA 00paboTkH Pe3yNLTaTOB
ucrbranmii, Takke BOepBEe 06HAPYKEHO, YTO HATHYHME 1UBA KAYECTBEHHO MEHACT Xapaxrep Aua-
IPaMMBI PACTSKEHHS BROMb OCH KULIKY, Jlenaercs MmombITKa OB BACHEHN ITHX U psifia ApYTHX obHa-

PYXEHHBIX ABJICHHH.

11l

190
PHYSICAL-CHEMICAL

DYNAMICS OF THE STRUCTURIZATION OF DISPERSE SYSTEMS
Uriev, N.B.

Institute of Physical Chemistry, Russian Academy of Sciences
Russia, Moscow, 117915, GSP, Leninsky Prospect, 31

In distinction from diluted colloids whose dynamic state is determined by
the degree of participation of the particles of dispersed phases in the thermal
Brownian motion, in concentrated, structural disperse systems, the energy of
interaction of particles E » kT. The dynamic state of these systems is reali-
zed only when the energy from an external source is supplied to them. The quan-
tity of this energy substantially, say, by scores of times, exceeds the value
of kT. .

A variety of notions on the dynamic state of concentrated, structurized
disperse systems have been developed, which is determinable by a combination of
the processes of the formation and failure of dispersed structures, aégregative
and sedimentation stabiliiy, finite interactions under dynamic conditions.that
are realized with a combination of shear and oscillation.

The developed theory of dynamic state accounts not only for molecular in-
teractions in the contact between particles (e.g., dispersion interactions and
electrostatic repulsion), but also for inertia effects, viscous resistance of
the dispersion medium, the shape and size of particles, their density and degre
of the lyophobic-lyophylic mosaicity of their surface.

In developing the concepts of P.A.Rehbinder on the mechanism of fhe flow
of structurized disperse systems (the total rheological curve of flow), we de-
veloped the theory of flow of such systems, taking into account the decomposi-
tion of the structure into aggregates of particles, the arising of local macr.:
scopic discontinuities, the inertia coagulation of particles in the flow, aad
other phenomena. ‘

The regularities of the interaction of particles under oscillation conl’!-

tions were considered. Under these conditions, the universal role of the =

tural-and-mechanical barrier (according to P.A.Rehbinder) has been demonscranei,
the barrier being formed by the adsorption layers of surfactants of differenc

chemical nature and structure.
The conditions of attaining the maximal flowability of dispersions (i.e.,

the lowest level of the least viscosity of the most failed structure) were de-
termined with the optimum combination of oscillation and modificaticn of the
surface.

REFERENCES

1. Uriev N.B. High-concentrated disperse systems, Moscow, Khimica, 1980
(in Moscow),

2, Uriev N.B, Dynamics of the structurised disperse systems. Colloid. Journ,
1998, v, 60, X 5, p. 609,
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COMPUTER SIMULATION OF THE PROCESS OF THE FORMATION
OF STRUCTURES AND FLOW OF CONCENTRATED SUSPENSIONS

N.B.Uriev, A.Yu.Tkachev and A.V.Cheremisov

Institute of Physical Chemistry of RAS
117915, Moscow, 31 Leninsky prospect

There is an ever growing interest to the establishing of reqularities governing the
formation of structures in concentrated disperse systems under static and dynamic
conditions. This circumstance has given rise to a necessity of the computer simuation
of these processes. In known works (for instance that by Melrouse), the Brownian
dynamic methods were applied. However, they do not permit considering the systems
containing particles of large colloidal sizes, and, therefore, not participating in
Brownian motion (i.e. particles pum in size). But just such systems are of the greatest
significance, both in fundamental and applied aspects.

The present work studied a model system made up of spherical monodisperse
particles in a liquid medium. During the course of investigations, the behavior of
particls was examined in the absence of any external effects, as well as under the
conditions of shear deformation.

A theory of stability of condensed phases (DLVO - theory) was applied to deter-
mine the particles interaction forces. Exact determination of the interaction forces
between particles is rather a complex task. Because of that, according to the theory a
continuous fuction has been adopted as formula for calculation, the funstion meeting
all the necessary conditions. The adopted model takes into account molecular
interactions of particles (both attractive and repulsive forces), as well as hydrodynamic
forces.

A two-dimensional system was considered — that is, each particle was characterized
by a set of four variables: coordinates on a plane and the component of the particle
motion velocity vector. The systems of equations was solved by using the Part-C -
program functioning in the Microsort Windows medium, and intended for solving the
initial-value (Cauchya) problem for ordinary differential equations.

The positions of particles in the nodes of tetragonal and hexagonal lattices with
small occasional deviations from them was preset as initial conditions.

Numerical calculations were carried out for systems consisting of 100, 400, and
900 particles. As a rersult of simulation, the process of the formation of stable spatial
structures was observed, as well as that of aggregates possessins the thixotropic failure
property. When investigating the benavior of the systems undergoing shear effect in
the range of shear rates from 1 to 500 1/s, one could observe the formation of aggre-
gates in the form of vertical or slightly inclined chains of particles, as well as of layers
oriented in the shear direction.

With the help of computer modelling we observed an interesting effect: the forma-

192

tion of a region with a reduced concentration of the dispersed phase. In this region,
the flow process can be realized at a viscosity which is orders of magnitude lower
than that of the structured disperse system beyond the boundaries of this “slippage”
region. The formation of layers during the shearing of the disperse system is an
extremely important phenomenon / 1-3 /, which was discovered and investigated
earlier. Study of its meshanism may vield interesting results that could be important
both for the rheology of disperse systems and for solving applied problems.
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PEQJIOT'MYECKHUE CBOMCTBA IEJEA HA OCHOBE JKEJATHHBI

H.I Bopoubxo*, C.P.[lepkau*, B.H Hamaiinosa**

* . Mypmanckuii zocyoapcmeennviti  mexwuyeckut yrusepcumem, 183010 Mypmanck,
Cnopmuenas 13
** _ Mockosckuii zocyoapemeennstii yuugepcumem, 119899 Mocxea, Jlenuncxue T'oper

Tem, noNy4eHAbIe Ha OCHOBE OGHONOMMMEpA XKeNAaTHHEL, HAXOJAT NIMPOKOE NPUMEHEHHe B ITH-
IIeBOM IPOMBIIUIEHHOCTH M B HACTOSINEE BpeMs MPEICTABTIOT HHTEPEC I CO3NAHUA HOBBIX
HCKYCCTBEHHBIX IMIEBEIX POpPM.

PuandecKHe FelH KeJIaTHHE ABIMIOTCA AByXGa3HEIMH THODHILHEIME UCTICPCHBIMHI CHCTEMAMH.
TepMoobpaTuMELil IIPOLECC CTPYKTYPOOOPA3OBAHUA B TEILIX JKENATUHLL CBA3AH C peHaTypaieit
KOJUIAreHONOMOOHOM CIHpany NpH OXJAKICHHH HIDKE 35° C, suimenenwem HOBOH (assl —
arperaToB MaKpOMOJEKYJl KETATHHE! ¥ YCTAHOBJICHMEM KOHTAKTOB MEXJy HAMU C pasBUTHEM
TPEXMEpHOH NPOCTPAHCTBEHHOH CTPYKTYPhI FEd. ®azoBoe pazleneHHe B CHCTEMaX, CORepiKa-
IHX JKEeNATHHY, MOJKET KOHTPOJMPOBATHCS H3MEHEHHEM COCTaBa CHCTeMb (BBEEHHEM nobaBox:
3MEKTPOJIATOB, HONMINEKTPOIUTOB, IOTHCAXAPUIOB, CIMPTOB U T.X.) ¥ TEMIISPaTypHL.

O6bexTamMu nccesoBaius spmanach Hu3ko- (Cx=0,8+1,0%) ¥ BHICOKOKOHLEHTPHPORAHHbIE
(Cx=25+29%) rei >XeNaTHHbl H CMCIIAHHDBIE 6HONOTAMEPHEIE TellM HA OCHOBE JKENaTHHBI U
AHHOHHOTO [MOJMCaXapy/ia albI'MHATa HaTPHS (Cag=0,0001+0,15%) ¢ mobapkamu FiULEPHHA
(Cr=2+20%) B TeMTepaTypHOM HHTEpBAIE OT 16 10 22° C mpu pH 5,0+6,0. IIponeccst passuTHs
NPOCTPAHCTBEHHBIX CTPYKTYP M CHOPMIPOBABIINECS CTPYKTYPH! B XKEJATMHOBBIX [E/AX paccMar-
PHBAJIMCH, OCHOBBIBASCH H2 MpPEICTABICHMAX (U3VKO-XUMATECKOH MEXaHHKM [MCIIEPCHBIX
cucreM, pasBuThix Pebuanepom. Mexanu4eckue (CTPYKTYPHO-PEONIOrHIECKHE) apamMeTpsl Hi3-
KOKOHI[EHTPUPOBAHHBIX reneil M3Mepsand B yCIOBMAX cABUroBOH nedopMaldyl ¢ WUCIONB30Ba-
HUeM POTAIHOHHOIO BUCKOSHMETPA ¢ CHCTEMOH KOAKCHATBHBIX IHIHHAPOR, BEICOKOKOHUSHTPH-
POBAHHEIX rereff — C HCTIOMb30BAHMEM EHETPOMETPA C KOHHHECKHM HHASHTOPOM.

Ha OCHOBaHHH IIONYYEHHBIX PEONIOTHHIECKHX KPUBbIX HH3KOKOHIEHTPAPOBAHHEIE THIPOTEIIH JKe-
JIaTHHBI MOYXHO OTHECTH K YHPYTOBS3KOILTACTHYHBIM CHCTeMaM. BBepemme ajbruhara HaTpusi
APHBOMWT K yBEIHYEHHUIO 3HAYeHAH CTPYKTYPHO-PEONOIHIECKHX NapaMeTpoB (uepBblii ¥ BTOPOH
npenen TeKydecTH, LUIBETOBCKaA M OMHTamMOBCKAd BA3KOCT, MOXYIL yOpyrocru) renei xe-
NATHHBL 3aBHCHMOCTS PEONOTHIECKHX NAPAMETPOB OT COOTHOINEHHA aNbrUHATA HATPHA M Ke-
NaTHHBI HOCHT SKCTPeMAaNbHbLIA XapakTep ¢ SAPKO BHIPAKEHHBIM MaKCHMyMOM B y3ko#l obnacTH
COOTHOLIEHNH KOMIIOHEHTOB.

Peonorydeckie napamMeTpel BHICOKOKOHUEHTPHPOBAHHBIX PacTBOPOB (Cxc=25+29%) enaTuHbl
(OCHOBa ANA MOAYYEHHs rejed), HIMEPEeHHBIE METOXAMH POTALMOHHOMN M KAMMIUIIPHOR BUCKO-
3UMETpHU NPH 60° C © 3Ha4eHMS SHEPTHM AKTHBALIKH BS3KOTO TEUEHUs PACTBOPOR TAIOKE yBEIH-
9UBAIOTCA TPH BBENEHWH 0OABOK albMHATa HATPHA B OMPENENCHHOM KOHILEHTPAIMOHHOM
nuamasore. TeuIoTa reneofpasoBanisl CMEMAKHONO IefA XapaKTePU3yeTCs MEHbIIMM SHACHUEM
O CPaBHEHUIO C TelleM kenaThHbl bes moimcaxapuna. MeToIoM LEHTPAIBHOrO KOMIO3HIH-
OHHOTO IUTAHUPOBAHMA PACCUHTAHBI MATEMATHHECKHE MOJENH, OMUCHBAIOIINE 3aBHCUMOCTb KU~
HEMATHIECKOM BAIKOCTH BHICOKOKOHUGHTPHPOBAHHBIX PACTBOPOB, 8 TAIOKE TEMIIEPaTyphl H OTHO-
CHTEIBHOH CKOPOCTH ILIaBIeHHs Tejiei 0T KOHUEHTPallHH GHOMONMMEPOB KEJATHHBI U abIuHa-
Ta HATPHS B CMEIIAHABIX CHCTEMAaX.

TpoBeneHHbLIe PEOJOrHYECKHE UCCENOBAHMS TIO3BOIHIM, B HACTHOCTH, TIPELOKHTh ONTHMAJIb-
HBIif COCTaB KeJlaTHHOBOrO rens (¢ nobaBkamy ajbruHaTa HATPUA H rAHNEepUHa) C 3aJaHHBIMU
CBOJCTBAMM H CTPYKTYDOH i1 TEXHOJIOTHH KAMCYNUPOBAHHA MHOTOKOMIOHEHTHBIX MHILEBBIX
106aBOK, MOJY4aEMBIX Ha OCHOBE PHIOHBIX KHPOB.
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RipsiHMEe HAlOJHUTEeM Ha BASKOYTPYTME CROVICTBA OJBATOMEPHBIX U
TIOJI/AMEPHEX  CUCTEM
C.M.BomsdceH, 10.H. XaxkmyIums
KasaHCckui oCyJapCTReHHB TeXHONCIVMUMECKVA YHuBepcuTeT (Poccus)
BreneHve

HATIOJIEUTENEN, IMPOKO

nepepaloTK  [OMMMEPOB M OJMI'OMEDOB,

NpyMEHAeMOe B [PaKTUKe
NOMBOIAT K WU3MEHEHVIO
DEOJIOTVHECKUK CBOMCTB NOCTIeOHMX .

Ha rmpomvere NOMCYIbdMTHEK qmromMepos  (IICO) M IMpOMBIITTeHHBX
3AaCTOMEPOB PCaHa M3VPOBAHO BIMSHME THUIA 7] KOIIYeCTRa
HallCJHUTENIS HA UX BESKOYIPYTHUE M TMKCOTPONHBE CBOMCTBA.

PeryrmposaHye

BAZKOCTM U Tuxcorpornsa  nna [ICO jierke

OCYIWeCTBIIASTCA opu VCICIIb3CBAaM KPEMHEBEMOB u prina
TUIOPOKCANCofErRampMx coemmemsr (ICC) B rommecrse 5-10 % or MaccH
NCO. HabmomaeMsii TUKCOTpOMHEM 50dexT CcBasaH C  ofpasoBaHMeM B
cHcTeMe NCC~kpeMHo3em—I'CC JIACMIIBHBIX CeTYaThIX CTDYKTVD,
PaBpyWAKIMXCS C NOBBIIGHMEM CKOPOCTM CHOBMI& M BOCCTSHABIMBAKIMXCS
C ee CHITKEH/EM.

PEOJIOTMUECKME CBOMCTEA HallONHEHHBX SJIACTOMEPOB  3aBuCHT  OT
MPEemMCTCRVM M YCJIOBMM  UCIBITaHVs,  aKkTUMBHOCTM ¥ JOSHMpOBHM
HEITOJHATENeM, MONEKYIISIOHOM MACCH NOSMMEPHON MATPHMLEL B KOMIOSHTC .
PV BEICOKMX CKOPOCTSX IeGORMVPOBAHMA BIMAHME YKABAHHLX [1apaMeTpe:s
H& DEOJIOTMUECKME CRCUCTBa OWladeBaeT. RBmMaHMe MOJISKYIAPHOW Macds:
DOJMMEpa  HA  BASKOYIRYIME CBOMCTBa OCaleBaerT ¢  BOSpaCTanyan
JOBMPOBKM M AKTMBHOCIM HaNOHMTes. DU BBEISHMM  HAOJHATEIS
CTeTeHs MEMEHeHVS DeCNIOTHUYECKMX CBOVICTE  KOMIOSUTOB  SaBUCHT OT

MOJIEKYIISICHOM MACCH! NIOIMMEDHCY, MaTPVILBL.
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MOLECULAR ORIGINS OF NONLINEAR VISCOELASTICITY

Valery S. Volkov
Institute of Petrochemical Synthesis, Russian Academy of Sciences,
29 Leninsky Pr., Moscow, 117912 Russia
e-mail: vsvolk@ips.ac.ru

The objective of this lecture is to give a modem treatment of the nonlinear
viscoelasticity of entangled polymer fluids. In this talk, [ will present the historical
contributions of Vinogradov to the foundations of the nonlinear rheology of
monodisperse polymers.

Then the focus will turn to the molecular origins of nonlinear polymer
viscoelasticity. The anisotropy of the mobility of macromolecules moving among
other macromolecules is considered. The reptation models will be discussed with
emphasis on predictions of the rheological properties of flexible-chain polymers.

The most attention will be paid to the non-reptation molecular approach based
on the non-Markovian Langevin equation, which takes into account the relaxation
character of interaction of a single macromolecule with polymer environment. The
microscopic basis for this approach is discussed. The theory of non-Markovian
stochastic system is of paramount importance for describing a wide range of statistical
phenomena in physics and chemistry.

Future studies of the molecular origins of nonlinear polymer viscoelasticity
will be considered.

I gratefully acknowledge financial support from the US National Science
Foundation, Grant No. DMR-9700928.
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JTAHAMHAKA MAKPOMOJIEKYJI:
CETKA 3ANEIIERAH AIHM CETKA ®U3AYECKHAX CBA3EN?

C.E Baproxus, J1.1.Ky3y6, B.M Upxak
HHcTuTyT npobnem xumudeckoit ¢usukun PAH
Yepuoronopka Mockosckoit o6nactu

E-mail: irzhak@jicp.ac.ru

JluHAMHYECKWE CBOHCTBA HECUIMTHIX OJTHEMEPOB NpH TeMIlepaTypax shime T,
(BLICOKO3IACTHYECKOE  COCTOSHHE, PAclNaB, KOHUEHTPHPOBAHHBIE —DACTBOPBL)
ONMUCHIBAKOTCH, Kak TPABHIO, ¢ IO3MUWH CETKM TONOIOTHYECKHX Y3/I0B -
sarerieti, OfBAKO aHATA3 OKA3BIBAET, YTO OCHOBAHHAS HA 3TOM NPENCTABICHUH
Teopus Jlom-DmBapaca He II03BOJAET ANEKBATHO OMKMCATh IKCHEPHMEHTATNbHEIE
JaHHBIE.

Monenb UIMHECKOi CETKH MPENTIONATaeT, YTO Hapsay C TOMONOTHYECKMMH
y3NaM# cliefyeT NPHHATH BO BHUMAHHE U (U3HYECKHE Y3)ibl, M He TONBKC CHUIBHBIE,
THIIA BOTOPOAKLIX CBSI3eH, HO U APYrHe HONTOXHBYIIHE, KOTOPBIE MOTYT BO3HUKHYTH
KaK CEJCTBHE KOOMEpaTHBHOCTH cnabbix cBssed w/unm xak pesynstar “solid-like”
dyrryams nnoTHocTy. TloaToMy 0Fa PUMEHEMA K HOMMEPAM TOGOTO THITA.

Monens cerks Qu3ndeckux CBA3CH CIYKHT AIbTEPHATHBOH penTatoHHON
MOKENH XOTA SAUCIUIEHHS  eCThb  (M3MHEcKas  pPeaNbHOCTh  (BCHENCTBHE
HENPOHHMUAEMOCTH Ueneil), Ha THHAMMHECKOM TNOBEJIEHHH MakpOMOJIEKys 310, 1o-
BHAKMOMY, He CKa3bIBAETCH, TO-BUAUMOMY, penakcalis PU3HIecKOR CETKH ABAIETCA
HanGoee MeANEHHBIM, TUMATHPYIOMHM IPOLIECCOM B IMHAMIKE NIOTHMEPOE..

PaGota BhOFHeHa IpH (uUHAHCOBOH momiepxke Poccuiickoro donaa

(yHnamesTanbHbIX Hecenoparmit (rpant 96-03-33358)



197

REOLOGIC AND DEFORMATION PROPERTIES OF
VOLUMETRIC AND SURFACE MODIFIED ELASTOMERS
S.N. Vasil'eva, E. B. Bablyuk, I.. A. Evlampieva, V. P. Stolyarov, V. G Nazarov

Military University of Radiation, Chemical and Biologica! Defense
13, Brigadirsky per., Moscow, 107005, Russia.

In recent years the works on modification of polymers by the additives with low
surface energy were intensified to provide to polymer products such good properties and
characteristics as chemical resistance, small friction factor etc. It is established that the
most perspective in this respect additives are organoflucric compounds (FC), having a lot
of unique properties.

In the present work the influence of fluorine-containing compounds on a complex
of technological (reological) and distortion properties of compositions on the basis of a
butadiene acrylonitrile rubber SKN-26 is considered. As organoflucric compounds two
additives of various molecular weight and chemical nature were selected: FC-1 -
H(CF;CF>) .CH,O0H, MM ~ 600 and FC-2 - H(CF,CF,),,Cl, MM ~ 1500.

For estimation of properties of rubber mixtures various parameters: plasticity,
rigidity, elasticity restoring on Dephoe and viscosity on Mooney(M,), were used. This
parameters define the value of effective viscosity (r.) of elastomeric compositions at
various modes of deformation and at small shear velocities (< 1.5 ¢™).

Analyzing of results obtained on studying of influence of organofluoric modifiers
on theologic properties of elastomers, it can be said with confidence that an addition of
modifiers promotes decrease of effective viscosity of the latest on various conditions of
deformation. So, on introduction of the additives FC-1 and FC-2 in the range from 0,5 up
to 5 mass parts per 100 g of rubber, the viscosity on Mooney is reduced on 9-18 % and
rigidity on Dephoe - on 11-18%. Thus, investigated organofluoric compounds reveal the
plasticizer properties. On the basis of the references analysis it may be assumed that
described decrease of effective viscosity of rubber mixtures is caused by plastification on
hypomolecular level, i.e. so-called interstructural plastification.

For complex evaluation and forecasting of technological behavior of rubber mixtures
it is necessary to have a concept of their adhesion and friction properties. With increase of
addition of FC from 0,1 to 1,0 mass part, decrease of stickiness is observed as well as the
addition of FC causes tc decrease of friction factors of rubber mixtures, on average, 15-20
%, and the greatest decrease is observed at the temperature of 110°C (40 % for FC-1).

A study of influence of organoflucric compounds on parameters of process of
mixing of SKN-26 with technical carbon PM-15 (50mass paris per 100 mass parts of
rubber) was conducted in the mixing adapter of plasticorder "Brabander”. According to
obtained results in the investigated range of concentration, FC behave as dispersers of
technical carbon, accelerating process of its distribution in the elastomeric matrix.

A study of the process of extrusion of rubber mixtures, containing FC, was
conducted on the laboratory extruder. Introduction of organofluoric additives results in
noticeable increase of linear velocity of flow of extrudate and its volumetric consumption,
in so doing the use of the additive FC-1 is more effective, especially at large rotation rate
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of a worm. For processing of the rubber mixiures the ability of composition to
accumulate elastic deformation characterized by swelling of extrudate is important.
Introduction of even 0,5 mass parts of FC resulis in noticeable decrease of extrudate
swelling.

Dependence of changes of elastic-relaxation and dynamic properties of rubbers
containing FC has extremal character. The maximum improvement of the indicated
properties {decrease of relative residual deformation at static and dynamic compression
and heat production as well as increase of rubber resistance to continuous action of stress
at increased temperature) occurs at dosing of FC in the range of 0.5-1,0 mass parts. FC-2
increases the resistance to durable action of stress to the largest measure.

Thus, investigated organofluoric compounds provide the modifying additives of
multifunctional action, improving technological (decrease of mixing time, reduction of
effective viscosity of composition and facilitation of extrusion process) and deformation
(accumulation of residual deformations, reduction of heat production at repeated
compression) properties of elastomeric compositions.
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YIK 678 01:531 43+539 538
Peonoruueckue w neopmannonnnie CBO¥HCTRR
00BemMH0 U NoBepXHOCTHO MOTHHLMPOBANHBIX 21ACTOMEPOR

RBacnasena C H., Babasok Eb., Ernamninera JI A | Croaspos B.IT, Hazapos B.I",

Boennulit yuunepenrer PA/IMANMOHAOH, XIMAIECKON B BHOOrMuecKoli 3ATUWTH
107005, r Mockea, bpuraaupckuii nep, 13

B nocnemnme rogm HATEHCMOUIMPOBAINCh  paBoTel  To MoauduKaLUu
TOJIMMEPOB S00ABKAMH C HU3KOH NORSPXHOCTHO IHEPrueH I8 IPRAAHNE W3neaHaM
H3 TIONMMEPOB MNOSHTHBHLIX CBOHCIB M XapakTEPHCTHK, TAKMX Kak XMMAYECKas
CTOHKOCTb, HeGOmBmoH ko3ddrumenT TPCHHA ¥ Ap. VCTaHOBNCHO, UTO Hanbonee
[ICPCTIEKTHBHBIME B 3TOM OTHOUICHMM 100aBKaM¥ SBIISIOTCS dropopranmueckue
coenunerust (OC), obnazaronme psgom VHUKATEHEIX CBOMCTE.

B fiacroameﬁ paboTe  paccMarpuBacres  BamsHue dropeogepxammx
coezjnﬂeﬂun Ha KOMILICKC TEXHOOTAYECKHX {Peoormueckux) 1 AchOPMAIHOHHEIX
caoncTB ANACTOMEPHBIX KOMIO3MUMHA HA OCHOBE OyTanuen-RUTPWIBHOrO Kaydyka
CKH-26. 13 Ka4eCcTBe (PTOPOPraHuyeckux CoCTMHEHIT GhiTH BBIOpAHEI NBe [06aBKu
PasIiuHON  MOJIEKYSPHOH  MACcCH W XUMMuecKol mpupoast:  OC-1 -
H(CF,CF,),CHyOH, MM~600 1 dC-2 - H(CF,CF;),,C1, MM~1500.

Mnst ouewku peonorwueckux  croiicTs PE3UHOBRIX  CMeceH  HCMONB3yIOT
Pa3TMYHBIC IIOKA3ATENH - MNACTHYHOCTH, KECTKOCTD, IMACTHHCCKOS BOCCTAHOB/IEHHE
no Jlepo v maskocts no Mynn (M)). Vxazawnne noxasarern XapaKTepU3yIoT
Bemiauny YhGeKTURHONW BA3KOCTH (M) 3macTOMEPHHIX KOMOO3W I MPH Pa3AAYHLIX
peEiMax 1eOpMHAPOBAHIA 1 HeBOIIbIIHX ckopoeTax capura (< 1,5 ¢™).

AHANM3NPYR  pesyIhTATH, NONYYEHHBIE  NIDH  M3YUYCHUM
dropoprammueckux MOAMUKATOPOB Ha peonormueckue colicTea 3IACTOMEPOB,
MOXHO 3aKIOYHTH, 9TO  BBENICHHE MOAMBMKATOPOR CHOCODCTBYET CHHMKSHHIO
MPPEKTHBRON  BAIKOCTH  PE3MHOBMX  cMeceii IIPH  DAIMYHHIX  YCIOBHAX
nedopmuposanus. Tax, py BBeAcHNH fobarok DC-1 u OC-2 01 0,5 10 5 Mac.u. Ha
100 mac.u_ kayuyka, BISKOCTE 110 Mynwy carxaercs na 9-18%, a xkecTKOCTb 110 Hedo
- Ha 11-18%. Taxum o6paszom, ueenenyemele  GTOPOPraHMueckhe COCHHHCHHUS
HpOABNAOT CBOWHCTBA macTMdukatopoR. Ha ocHOBe aHaIMsa JIATEPATYPHBIX
UCTOYHMKOB MOXHO MPEATIONONKUTh, YTO ONHUCAHHOE YMEHBLICHHE bpexrrBHON
BASKOCTH PE3NHOBRIX cMecelt BhI3BaHO mracTudmkaumed Ha HAIMOTICKY. IAPHOM
YPOBHE, T.€. TaK HA3bIBACMOH MEKCTPYKTYPHOH nnacTidukanue.

Hns xomnuexcHod onenkn u TMPOTHORMPOBAHMS TEXHONOTHUECKOT® MOBEACHUS
PEIMHOBKIX CMece 1eobX0aAUMO UMETh NPEACTABIACHHR 00 MX ANTE3MOHHBIX W
GpuKIHOHULIX cBolicTRax, C yeenuaendeM Jgosuporkn OC ot 0,1 no 1,0 macu,
HAOMONACTCS  yMeHBUIEHHE KGIEHKOCTH M CHMKCHME koadupuimentos  Tpenus
HCBYJKAHU3OBAHHRIX  DE3UHOBMIX  oMecell B cpeameM  Ha  15-20%, npyuenM
Haubonemuit >dubexT Habmonacres npu temaeparype 110°C (na 40% gas OC-1).

BIIVAHUS
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Haydenne BiusHua $TOPOPraHHUECKHX COCIMHEBMH Ha napaMeTpH Tporecca
cmemenns CKH-26 ¢ texmmueckum yrnepoaom IIM-15 (50 mac.u. Ha 100 Mac.q.
Kaydyka) MPOBOAWIOCH B CMECHTENBHOM TpHcTaBke mnacTkopacpa «Bpabeniepy.
Cornacro TOSTY9CHHBIM PE3YNbTAaTaM B MCCIIEIOBAHHOM JHMANA3OHE KOHICHTPAINH
(0,5-5,0 Mac.u.) ©C BeayT cels Kak AUCTICPraTOPhl TEXHWIECKOTO YTIIEPOaa, YCKOPAs
OpONECC €r0 PACOPELIEHHS B 31aCTOMEPHOH MaTpuie.

HccrneaoBanine npouecca unpuuesasus pesuHossIx cmeceit, conepxatux OC,
npoeoanin Ha nabopatopHom skcTpyiepe. Beeaerne dropoprammueckux 106aBok
OpHBOZHUT K 3aMETHOMY YBENHUCHMIO THHEHHON CKODOCTH HCTEUeHHs DKCTPY/aTa H
ero 00BEMHOr0 pacxoa, pu 3ToM npumenenue nobaskn GC-1 Gonee rddexTisro,
ocobeno npH  GonbuIMX CKOPOCTAX Bpallguus uepsska. Jlna nepepaboTku
PE3HHOBLIX CMECeH BaxHa CNOCOOHOCTE KOMITO3WIINM K HAKCIUICHHIO J/IACTHYECKOH
nedopmanun, xapakrepusyemol pasGyxasuem osxcrpyaarta. Beemerme naxe 0.5
mac.4. ®C DpHBOUT K 3aMETHOMY CHIKEHHIO PasOyXaHus IKCTpyAaTa.

KOHLERTPamiOnIbIE  3aBUCHMOCTH  M3MEHCHHS  YIPYro-PENaKCallHOHHBIX H
AANAMINISCKHX CBOMCTS pesnd, coaepwanmx ®C, HOCAT IKCTPEMATLHBIN XapakTep.
Makcnavanpioe  YIyOmieRME VKA3aHHBIX CBOMCTB (VMEHBIIEHHE OTHOCHTE/IbHOM
OCTaTOHHOH NeOpMAIMKM  [PH  CTATHYCCKOM M JMHAMWUECKOM CKATHE o
TeTUIO00PA30BAHUA, 4 TAKKE NOBLIUEHHE CTOMKOCTH PE3NH X TPOACTKUTETRHOMY
ACHCTBMIO  HATIPAKEHMS TIPH  NOBBUUCHHOHR TEMOEPATYPE) NPOMCXOAHT  1pH
nosuposkax OC 0,5-1,0 mac.u. CTOMKOCTE K THTENSHOMY ACHCTBHIO HATIPSDKEHHA B
Haubomped crenexu nopnitaer OC-2.

Taxem obpazom, uccnenosanHsie $TOPOPTAHUACCKHAE COSAMHERHS SBIAKOTCS
MOHGUIHPYIOIHAMHE 1003aBKAMY N0 YHKIHOHAIBHOTO ASHCTBHA, YTy HIIAIOUIHMY
TEXHOMOrMYECKHE (YMEHBIICHUE BDCMEHM CMCINGHWS, CHIKeHES sdbdexrusroi
BA3KOCTH KOMMO3MINH K 00QEr4eHUE NPOLECCa LINPHLCBAHNSA ) M AS(POPMATHORDBIE
(HakomzeHse OcTAaTO4HBIX  AedOpMalMi, CHIKEHHE TeruiooOpa3oBaHMA  ODM
MHOTOKPATHOM C3KATHH ) CBOHCTBA 3IaCTOMEPHBIX KOMITOZMITHIA,
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SQUEEZE FLOWS OF VISCOPLASTIC FLUIDS

Edward WALICKI and Anna WALICKA
Technical University of Zielona Géra, Department of Mechanics
ul. Szafrana 2, P.O.Box 47, 65-016 Zielona Géra, POLAND.

Many fluids of engineering interest appear to exhibit yield behaviour, where flow occurs only
when the imposed stress exceeds a critical yield stress. Such viscoplastic fluids, which were first
analyzed systematically by Oldroyd, Prager and Shulman include some polymer liquid crystals and
some filled thermoplastics. In order to describe the rheological behaviour of viscoplastic fluids in
complex geometries the Ostwald - de Waele and Bingham models are often used. Recently, the non-
linear model of Shulman [1] has been successfully used. The constitutive equation for this model is
the following:

o= [l + (' M

where 1 is the shear stress, 7, is the yield shear stress, p is the coefficient of plastic viscosity, N and
M are the non-linearity indices,  is the shear rate. By reducing the coefficients in the Shulman
equation one can obtain simpler models describing flow of viscoplastic fluid.

This paper deals with the laminar squeezed flow of a viscoplastic fluid in a clearance of small
thickness between two curvilinear surfaces of revolution, having a common axis of symmetry, as
shown in Fig.1. Using on the method of integral approaches as in [2] we have obtained the following
equation for the pressure distribution in the clearance:

+h +h +h
__P_(iER;Jrﬁ) thdy:__@_ ohdy + v"aTJ" @
k+1\ R dx o) dx_l"‘ _.}[‘ay‘b

ov,
where 7, ={ré/“ +(,u—a-y—

Eq. (2) has a form [4]:

1N
] :I is the non-zero component of stress tensor. The solution of

Fig.1. Clearance between curvilinear surfaces.
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p(x,t)=pR(x,t)+p,(x,t) 3

where pp(x,?) is the solution of Eq. (2) in the Reynolds approximation (without inertia, & =0; [3])
and p,(x,¢) is the comrection term connected with the inertia.

The study has been performed for the following fluids: Herschel-Bulkley (A = 1), Bingham
(M = N =1), Ostwald-de Waele (M =1, 7, = 0) and Newton (M = N =1, r, =0). The dimensionless
pressure distribution 7 depends on the Reynolds number R, of squeeze flow and the viscoplastic
indices, where:

v _ 1+d T+ I~ 2%
p=2lpmp (P f)h , R =PRIV T - “12”;0 §=2
/IWR]+N Vv ,th;T kT, R

Figures 2 and 3 show the pressure distribution p for the flow of Herschel-Bulkley and Ostwald-de
Waele fluids between two disks; the values of R, = 0 indicate the flows without inertia.

Fig.3. Dimensionless pressure distributions for
the Herschel-Bulkley fluid; N=2, k=1.

Fig.2. Dimensionless pressure distributions for
the Ostwald-de Waele fluid; case of N=/
represents the Newtonian fluid.

References

[1] Shulman Z.P.: Convective Heat Transfer of Rheologically Complex Fluids. - Energy, Moscow, 1975,

[2] Walicka A. and Walicki E.: Integral approaches for the flow of a power-law fluid in a slot between fixed surfaces of
revolution. - Acta Technica, Acad. Sci. Hung,, 1993, 105, 4, 357-371.

[3] Walicka A. and Walicki E.: Viscoplastic flow between fixed surjaces of revolution. Analysis based on the averaged
inertia. - Sci. Rep. Tech. Univ. of Zieiona Géra, Phys.-Chem., 1994, 6, 215-242.

{4} Walicki E., Walicka A., and Falicki J.: nertia effect of viscoplastic lubricant in curved squeeze film. —
Applied Mechanics and Engineering, NCBS’99 Zielona Gora, 15-18 September, 1999, 4, 99-108.



203

CONVERGENT FLOWS OF GENERALIZED SECOND GRADE
FLUIDS OF A POWER -LAW TYPE

Edward WALICKI and Anna WALICKA
Technical University of Zielona Géra, Department of Mechanics
ul. Szafrana 2, P.O.Box 47, 65-016 Zielona Géra, POLAND.

Convergent flows of viscous fluids have received considerable attention in recent years for a
variety of reasons and several distinct approaches to the problem have been used. Such flows occur
frequently in many industrial applications, particulary in manufacturing processes involving polymer
melts and in those instances the prediction of pressure losses is often of paramount concern.

Manufacturing is often realized by extrusion where a molten polymer forms a mixture of
liquid polymer with solidified particles. The flow of this mixture may be modeled as the flow of
viscoplastic fluids. To describe the rheological behaviour of such fluids the non-linear model of
Shulman is often used [1]. Sometimes viscoplastic fluids may include some polymer liquid cristals
and some filled thermoplastics and they can manifest stresses that develop orthogonal to planes of

shear which is typical to viscoelastic fluids.
To obtain a model that does exhibit both viscoplastic and viscoelastic behaviour we propose

the following two constitutive equations {2]:
— model: T=-pl+MA, +a,Al +BA,, o
~ model Il T=—-pl+M(A, +a@,A%+B,A,), @)

where p is the pressure , o and B, (i=lor 2) are the material moduli, I is the unit tensor,
A, and A, are the first two Rivlin-Ericksen tensors defined by [3]:

A, =L+L7, A;=A +AL+L"A;, L=gradv, (3)

here v is the velocity vector and () represents the material derivative with respect to time. The coefficient
M represents the Shulman function of viscoplasticity which is given by the following formulae:

M=[r§+(pA)*]"A”, A=[—;—#(Af)];, )

where 7, is the yield shear stress, y is the coefficient of plastic viscosity, m and » are non-linearity

indices, 4 is the second invariant of the stretching tensor. By reducing the material coefficients in -

Egs (1), (2) and (4) one can obtain simpler models of fluid. Basing on the considerations suggested in
the works [4+6] the authors present in this paper an approximate analysis for a convergent flow of
generalized second grade fluids. The detailed formulae for pressure drops are given for a power-law
type fluid (r,=0, n=1) and for two flow configurations: conical die and wedge shaped die (as
shown in Fig. 1).

There are three modes of pressure drops in convergent flows of generalized fluids due to: telescopic
shear Ap, , extensional flow Ap, and normal stresses Ap, . For the flow of a power-law type fluid

these pressure drops are as follows:
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Fig.1. Geometry of a conical die (a) and a wedge shape die (b).
- for a conical die
2mF s mF .
bp, =21 p" eors, 8p, =2 1-p" s, ®)
}/(F )2 s 2m l/m(F )1+l/m
A = me - = téted L +3/m 3,
P =152 (1- ) ==Ll —(1- g, ®
- for a wedge shaped die
2mF, ‘m mF, N
Ap, =——3-i(1~—/52 Jeoto, b, ==t (t- g2 hang, %)
}'I(F )2 . . m ]/m(F )l+l/m
AP,, = m 1-ﬂ , A - VoK m . 3t2im y
1 2“"( ) Doty .—~m+1 "““(1 yil ) (8)
Here #=R./R,, Fm=(m+§)Q oo  p=H,H,, Fm=(”’+2)Q and

R, LH?

y,=a;+28, (j=ltor2), F,=(uF,)'"; Q is the flow rate.
The total pressure drop in the die is: Ap = Ap, +Ap, +Ap, .
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Investigation of creepage and strain relaxation in trifluorochloroethene copolymers under the
influence of physically active liquid and vaporous media

G.M .Zatchinyaev, A.P.Kondratov

Military University of Radiation, Chemical, and Biological Defence
13, Brigadirski per., Moscow,107005

Homo- and copolymers of trifluorochloroethene (TFCE) are used in modern technology
for protection of metal parts from corrosion and as a constructional material to produce elements
of devices exposed simultaneously to mechanical strain and agressive liquid and vaporous media.
Investigation of small strain deformations of TFCE copolymers in liquid' and vaporized
hydrocarbons and water solutions of organic substances characterized by different polarity is of
the greatist interest. The data obtained can be used for substantiating limits of physical and
chemical resistance of products made of TFCE in operating media.

“Flat” films of TFCE copolymers containing 2-46 % of vinylidene fluoride (F-3, F-3M,
F-32L, F-2M makes) received by extrusion of molten mixture with an air cooling were studied.
Physical and chemical resistance of samples under the influence of constant stretching tension in
contact with solutions and vapours of organic substances was characterized by 10%-10° sec.
creepage during the trials. Structural changes (delocalized «crazing») and a rate of strain
relaxation in films deformated inside physically active liquids were estimated. Specific changes
in rate and direction of relaxation in strained films when changing chemical composition or
phase state of medium were also studied.

An unvarying reduction of physical and chemical resistance of TFCE copolymer films in
n-alkane vapours of different concentrations was shown according to decreasing molecular
weight of n-alkanes that was typical for liquids. Dependance of TFCE copolymers creepage in
vapours and water solutions of ogranic substances on a strain level was confirmed to have S-
image form; a significant difference in activity of polar and non-polar chemicals was also
confirmed.

A strain relaxation in polymer films under the influence of vapours of physically active
liquids was revealed to be reversible and conditioned by a vapour concentration, specific
«affinity» of a liquid to a polymer, and also a sample deformation history. Reversibility of strain
relaxation under the influence of vaporized active liquids was confirmed for different polymer
films in various physical states (including highly dispersed oriented state) and can be used in

practice for developing different sorption mechanical devices.
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Vicce10BaHue MON3VUECTH H PEIAKCAIIHA HANPAKEHHAA B CONCHMepax TprdTop-
XJIOPITHACHA 1101 JeHcTBHeM (DU3HYECKH aKTHBHBIX KUIOKHX H 1apOOGpPasHBIX Cpen

"M 3auunses, AllKonaparor

BoeHHbIH YHHBEPCHTET PAIHALIHOHHOH. XHMHYECKOH U OHOIOTHYECKOH 3aIHThI
107005.r Mocksa, Bpuranupckuit nep..13

T'omo u conommuMepst TprdTOpxIopITIUTEHa(TDX3) NpuUMeHFOTCS B COBPEMEHHO
TeXHWKE IUTA 3aliMThl METALTMYECKHMX Jeraltedl OT KOppo3MM W B KayecTse
KOHCTPYKIIMOHHOTO ~ MaTepudana /UIA  W3FOTOBAEHHA  JJIEMEHTOB  YCTPOHCTS,
MOABCPrarOUIuXCA OJIHOBPEMECHHOMY BO3}ICﬁCTBHkO MEXAHHYECKU X HaHpSDKEHHf;I Hu
arpeccHBHOM XKUKOH MM MapoobpasHoi cpeasl. Hanbonbiuii HETEpeC MpeaCTaBIieT
HCCIeA0BaHMe Manbix gedopmanmii pacTspkerus cononuMeposT®XD B xuakux w
napoo6pa3m>1x YriageBoaopoaax ¥ BOABBIX PacTBOPAX OPrandyCCKHX BEIHCCTB
pavivunod nonApwocTd. [lomydenHble OaHHBIE MOrYT OBITh MCTOABL30BAHBL A
ofocHoBaHUS Ipandl (Gu3HKo-xuMHUecKOH yctoiumpocTr uzmemuit 3 TOXD =
IKCILTYATAIMOHHBIX CPERAX.

Hccneaopanuch «iiockde» mieHku  comoimMepoB TOXD C  CO/epKARHEM
paHEmMAcHGTOpHAaG 01 2 mo 46 wmacc. % (Mapxku ©-3, ®-3M, ©-32J1, @-2M),
MONYUSHHBIE SKCTPY3ueH paciiapa ¢ BO3AYINHEIM OXIaxuaeHHeM, PHaHKO-XHMHUECKas
yCTOﬁqliBOC1‘L 06pa3110B noa HeﬁCTBHSM MOCTOSHHOTO PACTATHBAIOIICTO HANTPSXKCHHAA B
KOHTaKTe ¢ pacTBOpamM¥ 4 TMapaMH OpraHMYECKHX BELIECTB XapaKkTepH30Balach
TIOM3VUYECTBIO 3@ BPEMA MCHEITaHUH 10° - 10°¢c. B NPOLECCe UCHbITaRHH OUCHUBANKCE
CIPYKTYDHBIE M3MEHCHUA(ACIOKANUIOBAHHBIN «KPEH3HHT») H CKODOCTh DPEIaKCaurE
HATPAKEHUH B IUTEHKaX, AehOPMHPYIOIUHXCH B (M3HYECKM AKTHBHOH KHMIKOCTH.
IMaparenbHe M3YUATOCh C(LEHH(HUECKOE HIMEHEHHE CKOPOCTH H  HANpABIeHW:
peNaKcaii HapAXEHHR B ASPOPMEPOBAHHBIX ILICHKAX TIPH H3MEHEHHH XHMHGEORO
cocrasa Mk (Pa30BOTO COCTOAHHEA CPEIH.

TToka3aHO MOHOTOHHOE CHIKEHHE (DHU3MKO-XHMHUYCCKON VYCTOHUHBOCTH [iehiux
conoqumepos TOXD B mapax H-a1KaHOB DPA3IHUHOW KOHUCHTDAIMH IO M-
CHIDKEHHS MONEKVISADHOW Macchi H-aIKaHa , XapaKTepHOe As JKHIKHX (Dé
Moagreepiaed  S—-ofpasHeril BHA 32BHCHMOCTH NOJ3YUECTH CONONUMEpOB 14
apax ¥ BOAHBIX pacTsBOpax QpPraHyyeCcKux BEUIECTB OT BCAAYHMHBLL HalPRCiian,
TAKXKE CYIMICCTREHHOE Pa3iuie aKTHBHOCTY MOJAPHBIX H HENOIAPHBIX BEMECTE.

VCTaHOBIIEHO, YTO PEIAKCAUNS HANPOKEHNS B TIOJIHMEPHBIX ICHKAX N0 ACHCTEHEY
napoB QU3AYECKH AKTHBHBIX KUIKOCTEH AMeeT 0OpaTUMBIH XapaKTep W OfpeicsiseTes
KOHUEHTpaluel napos, CreiHGWYeckHM «CPOJCTBOM»® KHIKOCTH W IIOIMMEDA, &
TaKxke IedopMarmoEHon uctopreil obpasna. OOpaTHMOCTE PENAKCAUHH HATDSKSHHWH
10 AcHCTBHCM TapOB AKTHBHBIX KUIKOCTEH NMOATBEPXKACHA Ha TUICHKAX PasiuuHBIX
MOAMMEDPOB, HAXOUALIMXCS B pPA3HBX (DH3MUECKHX (BKIIOYAA BhICOKOMMCHICPCHOE
ODHCHTHpOBaHHOe) COCTOSTHUAX H MOXET ObITh HCHONMB30BaHA Ha NMPAKTHKS 4
Pa3zpaboTKy COPOHMOHHO-MEX2HHYECKHX YCTPOHCTB PasiHYHOIG HA3HAYEHAUS.
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O6o0imenHEbIe TeMIIEPaTyPHO-IIEHETPANHOHALIE 3aBUCAMOCTH 6arymon
B.A. 3onorapen

ABTOMOGHILHO-JOPOXKHDIH TEXHAYECKAN YHHBEDCHTET
r. XapekoB, Ykpanna

OueHka MEXaHAYECKAX CBOMCTB BA3KMX JOPOXKHBIX OMTYMOB OCYIIECTBIAETCS HO
MoKAsaTe/iM:  NyOuHBl mnpoHuKanka wrubl  (Il-meHerpamus), Temmeparyp
pasmsruenns (Tp) m xpymkoct (Txp). IleHerpaums, XoTfS W HeZOCTATOTHO
ApPryMEHTHPOBAHO, PACCMATPUBAETCA KAK XapaKTepPHCTHKA YCIOBHOH BA3KOCTH, a
TEMIIEPAaTYpPEl Da3MAr4eHWs W XPYIKOCTH - KaK KOCBEHHBIC XapaKTepPHCTHKH
nepexona OUTYMOB COOTBETCTBEHHO B BA3KO-TEKYYee M 3aCTEKIOBAHHOE COCTOSHHE.

C ydeToM OKBHBAICHTHBHIX (H3MYECKHX COCTOSHMM, T.€. PaBHOYNAIEHHOCTH
NoKasaTeldd BASKOCTH MM JKECTKOCTHM OT TEMNEpPATYPhl NPUBEACHHSA, MOXKHO
NPENNOIOKKMTE, Yr0 BCE OHTyMBI ONKMCHIBAIOTCA ONHON  TeMmepaTypHO-
HEHETPAHOHHON 3aBUCHMOCTbIO. Takas 3aBHCHMOCTE BO3MOXKHA, ECIIM B Ka9eCTBE
TEMIepaTyphl NpuBeAcHuA (TTIp) IpHHUMAaETCS TeMIepaTypa, paBHas
Tp+Txp

2
(Tu - TemMmeparypa OnpeleTeHns [IEHETPALYH).

Tnp= Tu -

Anamus cBoiicte Gonee 60 OHTYMOB, M3y4eHHBIX B 12 cTpaHax IOKasaj, 4ro
OTKIIOHEHHUS OT 000OmEHHOH 32BHCMMOCTH CBOOATCS K MHHHMYMY, €CITH
YUYUTHIBAIOTCA PEONIOTHYECKAE 0COOEHHOCTH, ycTaHoBileHHsie 1.B. Busorpanosuim,
B.A 3onorapessim, A Y. Hcaessim, E.A. BepeGckoit ans GHTYMOB pa3HBIX THIIOB
(renb, 3omb-remb, 30mb). C ydueroM 3THX ocoOeHHOCTed MMOKa3aHO, 4YTO Beep
00001eHHBIX TorapudMHYECKIX NPSAMBIX ItepecekaeTcs B TouKe, rae Top=0, 1.e.

: Tp+Txp

2

9Ta TOYKa COOTBETCTByeT nenerpauus 31-0,1 mm.

Tu=

OKBHNEHETPalMOHHAA TEMIIEPaTypa ¢ MorpemHocTso 20 % MOoXeT paccMaTpHBAThCS
KaK TeMmiepaTypa paBHBIX 3HA4eHHMH MOAYJs YIPYrOCTH W KOTE€3MH, HO HHKOHM
06pa3oMm - Kak 3KBUBA3Kad Temmeparypa. O6obmienas TeMIiepaTypHas 3aBHCHMOCTD
MEHEeTPalHR JaeT BO3MOXKHOCTb OIPEHENHTh TEMIepaTypy XPYHKOCTH Ha OCHOBE
M3BECTHBIX TEMHOEPaTyphl pasMsATd€HHS H NEHETPAUMA HIM  HM3BECTHBIX
SKBHIIEHETPALMOHHOM TEMITEPATYPHI B TEMIIEPATyPhl Pa3MATYCHHUS.
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DUNAMICS OF POLYELECTROLYTE SOLUTIONS OF PROPYLCHITOSAN IN
LONGITUDINAL AND SHEAR FLOWS

Z.Zoolshoev, I.Strelina, L.Nudga.

Institute of Macromolecular Compounds,
Russian Academy of Sciences,

Bolshoi prosp. 31, 199004 St -Petersburg, Russia

The dynamics of solution of semirigid chain propylchitosan in 2% acetic acid was
investigated by birefringence technique in jongitudinal and shear flows. It has been shown, that
the propylchitosan chains transition in practically completely uncoiled state occurs in the
longitudinal flow. The degree of uncoiling B was estimated by ratio of experimentaliy
determined birefringence An to the limiting possible birefringence Ane,

The critical velocity gradient g, which corresponds to a loss of siahility of uncoiiug
o

state and transition to the uncoiled state was determined. The effect of thermoedynamical

rigidity, polymer concentration and solvent viscosity on propyichitosan molecuies transitior: 1o

the uncoiled state was studied Tt was shown, that incr
decrease of g, values. The increase of thermodynanical rigidity (by decreasing of sphoo

ionic strength) and increase of solvent viscosity intensify the shifting of ge to the lower veluus

Authors are grateful 1o the Russian Foundation of Basic Research

{ grant 98-03-33250 ) for the financial support of this werk.
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RHEOLOGY OF GELS BASED ON AQUEOUS SOLUTIONS OF POLYMERS

L M. Trufakina
Institute of Petroleum Chemistry, Siberian Division of the Russian Academy of Sciences,

Tomsk, Russia

E-mail: canc@ipc.tsc.ru

Mixing of polymers is one of the promising ways of production of new polymeric materials
possessing optimal physicochemical, mechanical and other operation properties, the problem of
polymer compatibility or mixability becoming very acute. A special place between the polymeric
systems of a complex composition is hold by interpolymers. The method of their production is
connected with irreversible reactions between heterogeneous macromolecules. The study of
'macromolecule-macromolecule' reactions is an intensively developing field of the chemistry of high-
molecular compounds. The investigation of polymer-polymer interactions is important both from
scientific and practical points of view. Intermacromolecular complexes, products of these reactions,
possess unique properties that differ significantly from the properties of initial components. These
complexes are widely used in technology, medicine and other fields.

The goal of the work was to obtain polymeric materials possessing an enhanced strength due
to the intermolecular interaction that is a definite factor of structurization.

Using the data of measurements of dynamic viscosity of solutions, critical concentrations for
both polymers were calculated which were interpreted as crossover concentrations. The excess of
these concentrations evidences the changes in the mass-transfer mechanism.

The changes in dynamic viscosity and limiting shear stress of gels produced on the base of
aqueous polymer solutions were carried out to elucidate the structurization processes because
usually the value of the limiting shear stress determined by the strength of elementary contacts
between particles and depending on their number in a volume unit is used as a strength characteristic.

The increase of the strength of gel structure with time is obviously connected with the
formation of links of different nature (hydrogen, hydrophobic, electrostatic bonds).

Thus, the study of the development of three-dimensional space structure of gels using the
changes in above two parameters demonstrated that the gel-formation process is kinetic, developing

with time. Structure strengthening occurs at supercritical concentrations.
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DYNAMICS OF MECHANICAL RESISTANCE
IN THE SYSTEM 'POLYACRYLAMIDE - FORMALDEHYDE - WATER'

LM Trufakina, A V. Bogosiovsky, L.K. Altunina, V.N. Alexeev
Institute of Petroleum Chemistry, Siberian Division of the Russian Academy of Sciences,
Tomsk, Russia

E-mail: canc@ipc.tsc.ra

Polyacrylamide is a well-studied polymer that is applied in oil-producing, medical and other

branches of the industry. One of the methods for the modification of the rheological behavior of its

solutions is polycondensation with formaldehyde. This increases many times over the viscosity and

reduces flowability. Long-term kinetics of this process was studied up to the gel coilapse

appearance, it is characterized by an induction period. After the induction period a non-nMonotonous

relationship between the rheological characteristics and time is observed. Such a dynamics is usually

interpreted as a consequence of the coalescence of small gei-like forms (SGF) into a large
percolation cluster (LPC), i.e. as a presence of spatial and timing hierarchies of the process.

We studied the initial stage of polycondensation. We used a high-speed viscometer
'Rheokinetika' that provides a continuous viscosity registration. We obtained quasiperiodic
relationships between the mechanical resistance and time. Their characteristic feature is a significant

decrease in the imaginary part of the complex dynamic coefficient of elasticity. A smali value of loss

1 i g at w i . At the same
coefficient comes as no surprise for gels that was noted in the monograph by J. Ferry. At the

time the presence of systematic maximums of dissipative properties have analogy in the processes of

interference of mechanical waves. The probe of the viscometer vibrating, the appearance of elastic of

elastic properties of enclosing continuous medium should be followed by the radiation of the sbeer

wave.

Energy dissipation being small. measuring cell having finite sizes, motion frequency being

rather high, one should expect for the appearance of resonances consected with the coincidencs of
the fold length of the radiated wave and the distance between the probe and the solid wall. We

suggest a 'resonance’ interpretation of a small-scale periodicity on the relationship between the

polymer solution viscosity and time recorded by the vibrational method. This resonance periodicity

is connected with the appearance of elastic characteristics, it applies on the main kinetic curve

characterizing the changes in the rheological behavior in the polycondensation process.
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PEOJOI'vs IOJTYPA3BABJEHHBIX PACTBOPOB
KOMILITEKCOB INOJHU3JIEKTPOJIMT - ITAB.

E.A.JIurmanosuy, I'.B.Caayk, B.A.Kacaukux
Mocrosckull eocydapcmeeHHbiil yHusepcumem um.M.B./Tomorocosa

MeTronaM# pOTALMOHHOW M KamMUBIPHOH BHCKO3MMETDHU
HCCIIEAOBAHbI PeOIOoTNYECcKUe XapaKTepUCTHKH TOMMMED-
KOJUTOUAHBIX  KOMIUJIEKCOB (ITKK), obpasyroLHxcs MpHu
B3aMMOJICHCTBMM aHMOHHOro muuemioobpasymoumero [IAB -
npopenmicynbdara Hatpus (JCNa) ¢ IPOTHBOINOIOXHO 3aPsXKEHHBIM
[ONMATIEKTPOIMTOM - [OJHIVAUIMIIIMMETHIAMMOHME  XJIOPHAOM
(MTAAJIMAX). B pexume nonmypasbapieHHbIX pacTBopoB (1<c<10%)
BBejIcHHE aaxe Hebonpmux xonuuecte ITAB B pacteop [TJAIMAX
MPHBOAMT K BO3PACTAHMIO BA3KOCTH Ha 3 mopsjka ¢ oOpasoBaHHeEM
ORHOPOMHBIX THKcOTponHbix remeil. I'emu ITKK npencrasmszor coboit
TPEXMEPHYIO CeTKY, Y3laMH KOTOpoH ciyxaT muuemnns! ITAB,
apMUPOBaHHbIE y4acTKaMy TIOTIUMEPHbIX erei, a
MOCIIEeNOBATEILHOCTY MOHM30BaHHbIX 3BeHBeB IIJAJIMAX, He
cBi3aHHbIC ¢ HOHaMB [TAB, BHICTYIIAIOT B PONM MPOXOAHBIX LiENEH.
Ha xpusbix Teuenns [IKK nabmonmaerca aHOManmus BSA3KOCTH,
OOyClOBIEHHAs Da3pyUIEHUEM CTPYKTYPBI Tejleld TMOA JCHCTBHEM
CABUIOBOM Harpy3ku. IIpH 3TOM TIpemen HBIOTOHOBCKOIO TEYEHHS,
XapaKTEPHU3YIOLWIHUi MMPOYHOCTh MPOCTPAHCTBEHHOM CETKM, JHHEHHO
BozpacTaeT kak ¢ pocroM koHuentpauun ITJIAJIMAX npu
duxcuposansom cocrase [TKK, Tak u ¢ pocroM conepxkanus [IAB B
cucTeMeé npH  (DMKCHPOBAHHOM KOHLEHTPALMH TONMMeEpa. JTO
03HAYaeT, 4TO IPOYHOCTE CETKM ONpEAenseTcs KOHLEHTpauueh
MHUEIUIIPHBIX KOHTAKTOB MEX/y LIENIMH ITOJIMIJICKTPONHTA.

VMeHblneHHe KoHueHTpauuu I[IJAIMAX or 1 mo 0,5%
CONPOBOXKIACTCH PpE3KHM TAJCHHEM BA3KOCTH CHCTEMBI, M B
MHTEpBAJIE KOHUeHTpauuii 0,1<c<0,5% Bsa3koctk pacteopoB [TKK mo
NOPAIKY BETMYMHBI COOTBETCTBYET BS3KOCTH PACTBOPOB CBOOOAHOTO
IMJAJIMAX cooTsercTsyiolmell KoHUeHTpauu. CrefoBaTeNBHO,
reeobpazoBaHME B CHCTEME HAYMHAETCd IIPH  KOHLEHTpPAaluH
nmomuMepa  0,5%. BaxHo, YTO  KOHLEHTpauMs  Hadana
reneobpasoBaHus He 3aBUCUT OT cofepxanus [IAB B cucreme u
COBMAZAET ¢ KOHIEHTpauueil kpoccosepa B pactsopax [TTAIMAX.
To ecrb, HEOOXOMMMBIM YCIOBMEM 00pa3’oBaHMA TPEXMEPHOH
CTPYKTYDBI I[TIKK ABTIIETCS MPOBEHECHUE peaxiLnu B
nonypas0asieHHOM PacTBOPE MOJIMKATHOHA.

PaGoTa BhINONHeHa npu nomaepxke POPHU (xon npoexra 99-03-
33403a).
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KPOCCOBEP B BOJHO-COJIEBBIX PACTBOPAX
TTOJHIUAUMTAMETAIAMMOHUIA XTTOPUJIA.

E.A.JIurmanonuu, A.I1.Opaenesa, 5.A.Kopoaes, B.A.Kacanknu
Mockosckuii 20cyoapcmeennnlii yhusepcumen um. M. B.JIomonocosa
KpoccoBep B BOAHBIX  PAcTBOpPax  CHIIbHO3APSAXEHHOTO

nomuxationa (ITIJAJIMAX M,=460000), conepxamux 0,05M NaCl

HCCICAOBAH METOaAMH BHCKO3HMCTPHUN )54 CBETOPACCCAHUA.
YCcTaHOBICHO, YTO KOHUEHTPALMOHHAS 3aBHCUMOCTDL HpHBG}ICHHOﬁ

"BA3KOCTH KMEET MAKCHMyM INIPH KOHUCHTPpAUHH 1I€PEKPhIBAHHMA

[IONMMMEPHBIX XAyOkoB (c*~1,5%) M MHHMMYM NPH KOHLCHTPAaUH{
00pa3oBaHus 3aUCIICHUI (cex10%). KoH1ueHTpauuoHHRIE
3aBUCHUMOCTH OTHOCHTEILHOH BA3KOCTH B pPasbaBICHHOM H
nonypa30apIeHHOM He3alleITIEHHOM PeXMMaX JIHHEHHBI ¢ TAHIEHCOM
yrna wHakioda 0,5 (3akom yocca), B  TONypasOaBIEHHOM
3aLIETITICHHOM PeXHMe HAKIIOH PE3KO BO3PACcTaeT JIo 4-5.

JHHAMMYECKMM  CBETODACCESHMEM  MOKAa3aH  Tepexoxq  OT
YHMMOZQILHON aBTOKOPPEALMOHHOH QYHKUHH K OMMOmANEHON B
KOHIeHTpanuoHHOM uHTepBane 0,5-1,5%. Koapduunent middysuu
MEIICHHOM MOJbl PE3KO MNaiaeT ¢ pPOCTOM KOHIEHTPaUWH, a
k03 duLKeHT b Oy3HH OLICTPOI MOIBI PacTeT ~¢ 04,

CraTHyeckoe CBETOpaccesHHe I10Ka3ano, YTO  MOABIICHHE
memaeHdoN  muddysuosHOH MOAL!  CONPOBOXAAETCA  PCIKUM
NaJeHHeM CpefHel HHTCHCUBHOCTH PACCESHHOIO CBETA, YTO TOBOPHUT
O JHAYHTEILHOM  yMEHbiUCHHH  QUYKTyallidH  KOHLCHTDALHH
NOJIMMEPHEIX 3BeHbeB, CIICNOBATENBHO, MEJICHHAS MOZA CBSA3aHA HE
C MOSBIEHUEM KPYNHBIX arperaTroB, a ¢ 00pajoBAHHEM CTPYKTYDBI
CKODPETIHPOBAHHbIX eaMHMI, B pactBope. [Ipemmoxena Monensb
nonypasbapneHHoro pacrsopa 0e3 3alEIeHHH, B KOTOPOM
CTPYKTYDHBIMH €IMHHIAMH SBJIAIOTCA AOMEHBI, 00pa3oBaHHbIE 32
C4eT OPHEHTHUPOBAHHBIX CErMEHTOB DAa3HBIX MaKPOMOICKYT H
CBA3AHHbIE TTPOXOIHBIMH LETIAMH.

Vaemuuerne koHuentpauud NaCl ot 0,05 mo 0,75 M npusoamT K
IKPaHHPOBAHHIO 3ACKTPOCTATHYECKHX B3aUMOJECHCTBHIA,
yMeHbUIEHRIO oOnacTH  MojypasbaBlieHHBIX — pacTBOpoB  6e3
3alleTUIeHHi 1 IPH JOCTATOYHOH HOHHOH CHIIE K €€ HCIE3HOBCHMIO.

Paéora BLINONHEHA npu noaaepxke POOU (kox npoexta 99-03-
33403a).
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3A0 JTHUNMam-IIOJIUKOMIT»

MuoronerHre HcclleAOBaHAS, TO3BOIMIA CO3NATD
METONI0NIOTHYECKYIO, IPOrPAMMHYIO M HCIIEITATENbHYIO 6a3y [1s
OPOEKTHPOBAHMS, TEXHONOIMIECKON OTPaBOTKH H HCHBITAHMIH

3JIEMEHTOB COTOBBIX H pa3mepocra6mmnmx KOHCprKIlHﬁ.

3A0 JIHNUMMam-TTOJIUKOMII»

opeanaraer

CoBMecTHOE CO3NaHMe NPOM3BOACTE M YYaCTKOB II0 M3FOTOBJNEHHIO COTOBBIX
3aIOJIHHTENEH ¢ 3alaHHBIMH (H3UKO-MEXaHHYECKAMH XapaKTepPHCTHKAMH M3 JIIOGBIX
MAaTepHAaNoB.

HsroToBnienne COTOBBIX 3alONHHTENEH ¢ 33JaHHBIME (QH3HKO-MEXaHHUECKAMH
XapaKTepHCTHKAMH.

PaspaGotky paGouelt noxymenraumm Ha naGopaTopHyio TEXHOTOTHIECKYIO
OCHACTKy /74 M3rOTOBACHHA COTOBEIX 3amOJHATENEH ¢ 3aJaHHBIMH (QH3HKO-
MEXaHHYECKHMH XapaKTEPHCTHKAMH.

Pa3paboTky ® BbIMycKk TexHMuecKoM XOKYMEHTaUWH Ha METOXbI ONpeeNeHHs
IeHCTBUTENLHLIX MEXaHIYECKAX XAPaKTEPHCTHK COTOBBIX 3aNOJIHMTENEH H OCHACTKY
Ajisi TPOBENICHHMA HCIBITAHUH C ONpelie]ieHMeM He MeHee 24 XapakTepHCTHK B
IuanasoHe xeicTByromux Temueparyp =100 °C.

CosMecTHy10 pa3paboTKy H NATEHTOBaHHE HOBHIX THIIOB COTOBHIX 3allOJHHTENEH,
TEXHOJTOTHH HX U3TOTOBNEHHS H TEXHONOTHIECKOTO 060PYIOBAHHS.

Pa3paGoTky meTonuk, MaTeMaTHYecKOrO ONHCAHHS aNNapaTa M IPOrPaMMHOIO
HOPOAYKTa MO

3aIONHUTeNCH, BKII04as XapaKTEPHCTHKH Pa3pylICHHS.

pacueTy  QU3NKO-MEXaHMYECKAX  XAPAaKTEPHCTHK  COTOBBIX

PaspaGoTky meTonor, MaTeMaTHyeckoro anmnapara H OPOTPAMMHOTO MPOAYKTA 1O
pacyeTy ONTUMANIBHBIX COTOBEIX KOHCTPYKUHH, 06agalomux MHEHUMAIEHOH Maccoif,
Pa3sMepoCTalHIBHOCTBIO, 3aJaHHBIMH XapaKTEPUCTHKAMH IIPOYHOCTH, JKECTKOCTH,

YCTOHYHBOCTH HIIH IPYTHMH NapaMeTPaMH.
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CoBMECTHOE  CO3Z3HHE  fPO43BOACTE M YJacTKOB [0  H3TOTOBJICHHIO
pasMepOCTabHILHIX KOHCTPYKIBH U3 YTIEMIacTHKA A1 KOCMHYECKHAX CHCTEM.

H3rotoBiieHHE PasMEpOCT20WILHBIX YIJIEDIACTHKOBHIX 3/IEMEHTOB KOCMHYECKHX
CHCTEM € 3aJIaHHBIMU QH3MKO-MEX2HHIECKUMY XAPAKTEPHCTHKAMA.

Paspaborky palouedl JoKyMeHTaupd Ha NabOPATOPHYIC TEXHONOTHHECKYIO
OCHACTKY MU W3TOTOBIGHHHA Pa3MEPOCTAGHIBHEIX YTJIEIIACTHKOBBIX 3JEMEHTOR
KOCMITIECKHX CUCTEM C 3aJAHHBMHE QH3KEKO-MEXaHHIECKHMH XAPaKTepHCTHKAMH.

Paspaborky ¥ BHIyCK TexHMuecKO# HOKYMCHTALME Ha CCHACTKY (CTEBIOBOE
obopyporar¥e) ¥ MeTOsl  OHpeHeleHus  AEHCTBHYENBHEIX — MEXARHUYSCKUX
XaPAKTEPUCTHK PA3MEPOCTAOBNBHBIX YISICILTACTHKOBBIX JMEMEHTOR KOCMMMECKHX
CHCTEM

CopmecTHYI0 paspaloTKY ¥ [ATCHTOBAHMC HOBEX THLOE pPa3MepPOCTaSMIiLABIX
YIASIUIACTUKOBRIX 3TEMERTOB KOCMHTECKHX CHUCTeM, TEXKOIOIMH UX M3TCTOR1¢HAA 0
TEXHONOTHYECKOro O00pYACBARMA

Paipaborky MeTOOMK, MATSMATHYECKOTO ONECAHHA A0ilapata ¥ pOrps ° f40rD
TOPGIYKTa NG DPAcHeTy (QHIUKO-MEXAHAUCCKIX X4ADAKTEPUCTAK [Z2MEPOCTAS . [ .EIX
YT IEINIACTAKOBRIX MISMEHTOR KOCMHEIECKHX CHCTEM,

Pa3paboTky METONOB, MATEMATMHECKGTD &INADETA H HPOTPAMMHON0 NPOAVKT] 110

pacysty OIITHMANBHBIX bazmepoctz OHITLHEIX VIARTITUCTHKOBRIX NEMEBTOR
KOCMEFECKUK CHACTSM, ofnagarciams MUHHMETBHGH MACCOH,

pazMepocraSan,Hocrmo, 3aJaHHLIMY XaparTePUCTHKEMH IOPCYHOCTH, XEeCTIOCTH,

yCTOﬁ‘{HBOCTH WA DPYTHMHF f1apaMeTpaMi.

IMo scem Bompocam ¢OpaIaTeCs 110 aEPECY:
141070, r. Koposnes, Mockoscroit 06:1., yi1. [lnonepexas, 4, 3A0 «[JHAWM ann-
[NOJIMKOMI» Ten. (095) 516-89-80, daxc (G95) 511-23-97.
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