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Hocniooceno ocobrusocmi meuii ma cmpykmypoymeopeHHs 6 po3niaéax cymiuiell NONINpoOniieHy 3
mampuunumy  noaimepamu  pisnoi  ximiumoi  O6yoosu.  Bcmawnoenemo, wo 6 cymiwax
noainponinen/niacmugixosanuii nonigininosuti cnupm (II1/II1BC) nepesadicaiouum munom cmpykmypu €
MIKDPOBOIOKHA, HAGIMb Npu ChigeiOHOoweHHI Komnonenmie 50:50, sike O IHWUX NOTIMEPHUX Ccymiutell €
obnacmio 3minu asz. Benuuunu migicgpaznoco namsey ons posniasie HI/IIBC 3nauno nudicyi nopieHsHo 3
inwumu cymiwamu. Paniwe 3naiioena 3aKOHOMIpHICMb, 32I0HO 3 KO0 PIBHOBAINICHI BEIUYUHU PO3OYXAHHS
0NnoCepedKo8anHoO XapaxKmepusyioms aeuue cneyupiunozo 6010KHOYMEOPEHHs, He NIOMBEPONCYEMbCA Osl
cymiwen ITI/TIBC. Ilokazano, wo 000a8Ku MemuiKpemHe3emy 3HUICYIOmMb 8 a3Kicmb i Ni0suuyioms
30amuicmo 00 N03008HCHLOI Oehopmayii po3niasie cymiuteli ma 00380810Mb Pe2yrosamiu npoyecu
CMPYKMYPOYMBOPEHHS HE3ANEIHCHO 8i0 XIMIYHOT NpUpoOU MampuyHO20 KOMHNOHEHMA.

Knrouoei cnosa: cymiwi nonimepis, cmpykmypoymeoperHs, 8’ a3Kicmby, MixcazHull Hamse

BCTYII roJriMepa BiIMTOBITHUM PO3YMHHUKOM KOMITOHEHT
JWCTIepCHOI (ha3y 3aHIIAETBCSA y BUMIIAI ITydyKa
(KOMIUTEKCHOI HUTKH) 3 MIKpOBOJIOKOH. Dopmy-
BaHHS BOJIOKOH Yy B’S3KiM TOJIIMEpHIH MaTpHIIi
3abe3nedye IM He3BUYaliHYy CTPYKTYpY HOBEPXHI.
BoHn He rnmaneHbKi, SK TpaaulliiiHi CHHTETUYHI
BOJIOKHAa, a O0’€MHi: TIOBEpXHS KOXKHOTO
MIKpOBOJIOKHA BKpHUTa HaHO(iOpmwiamu. OcTaHHi €
PE3YJILTATOM YTBOPEHHS MiXK(a3HOTO MEPeXiTHOTO
mapy, B SKOMY 3HaxXOJWThCS TIEBHA YacTKa
nojiiMepa JUCIEePCHOT (a3, 10 KPUCTATI3Y€EThCS Y
BUMISAI HaHO(MIOpUIT HAa OCHOBHOMY BOJIOKHI B
Mporeci  OXONOMKEHHS  CTPYMEHS — pO3ILIaBy
cymimm. Ommcana  CTpykTypa  3a0e3medye
MIKpOBOJIOKHAM M’ SIKiCTh, IPUEMHHH I'pH(), BUCOKI
ririediuni BractuBocTi. OCHOBHI 3aKOHOMIPHOCTI
IOJI0 peaizaiii BOJIOKHOYTBOPEHHS B PO3ILIABaX
CYMITIIEH ITOTIMEPIB BCTAHOBIICHI TIPH TOCTIIHKCHH1
KOMITO3HITIH, B SKUX SK MATPUYHUA KOMIIOHCHT
OyB 3aCTOCOBaHUI CITMPTOPO3UYMHHUH CITIBIIOJiA-

CryniHb BUKOPUCTaHHS MONIMEPHUX MaTepia-
JIB € OJTHUM 13 YMHHUKIB, III0 XapaKTepPU3ye PiBEHb
HAayKOBO-TEXHIYHOTO  TpOrpecy B KpaiHi.
3MeHIIIeHHST [JiaMeTpiB BOJIOKOH 1O MIKpo- 1
HAHOPO3MIpiB TNPHU3BOIUTH OO Pi3KOi 3MiHH iX
XapaKTepUCTHK,  TOSBH  BIACTUBOCTEH,  HE
NpUTaMAaHHUX BHUXiJHUM MOJIMEpaM, Ta JO03BOJIIE
OZIepKaTH HOBI YHIKaIbHI MaTepiayii. Y IbTPaTOHKI
CHHTETHYHI BOJIOKHA 3 JllaMETpaMH Bil JEKUTHKOX
N0 JIECATUX YacTOK MIKPOMETpa OJEPIKYIOTh
LUBIXOM MepepoOKH pO3IUIaBy CyMilli MOJIIMEpiB.
dopMyBaHHS MIKPOBOJIOKOH OIHOTO TOJiMepa B
cepemoBHIi  iHmOrO  (MAaTPUYHOTO) — IIe
NPUHIMIIOBO HOBUIl MpoLec, B SAKOMY KUIBKICTH
(iamMeHTiB Ta iX JiaMeTp He 3aJekarh BiIl YuciIa
OTBOPIB Yy (inb’epi, K y KIACHYHUX METOJax.
BooKHOYTBOpEHHSI  BH3HAYAEThCS  XIMIYHOIO
NPUPOZIOI0, PEOJIOTIYHUMHU  BIIACTHBOCTAMH 1
CIIBBITHOIIICHHSM KOMIIOHEHTIB CYMIIlli, & TaKOXK

g ) mix (CITA) [1].
HasIBHICTIO MOAMQIKYIOUMX 100aBOK (KOMITaTH- .
.. ! . Merta poOOTH — BCTaHOBJICHHS OCOOJIMBOCTEH
Oimizaropu, HaHOHaroBHIOBaYi). [Ticnst excTpakiii e . .
PEONOrTYHOT IIOBEIIHKHA Ta MIPOIIECIB

13 KOMIIO3ULIMHOTO eKCTPyAaTy MAaTpUYHOro
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y BUXIJTHUX Ta
CyMiIax TIOJTTIpOTTiIeH/

CTPYKTYPOYTBOPCHHS
HAHOHATIOBHEHHX
TIOJTIBIHIJIOBUH CITHPT.

ObF’€KTU I METOIN JOCIIIPKEHHA

OO0’ eKTH TOCTIKEHHS: CyMIIIl TOJIIpOoITiTeH/
noniBiHToBu# crmpt (IITI/TIBC), sixi mictimm 20,
30, 40 i 50 mac. % I1I1, Ta HaHOHAIOBHEHI CyMiIIIi
[IITIBC i III/CITA ckmagy 30/70 mac. %.
BookHOyTBOpIOIOUHMil TTOIiMEP — TTOJITIPOIIJICH
Mapku  A-7  BupoOHuuTBa  JlMCHYaHCHKOTO
XiMiYHOTO 3aBoAy. MarpuuyHi KOMIIOHEHTH —
MOJIiBiHIIOBUH crupT Mapku «Moviol 4-88» dhipmu
Kuraray Co. Ltd 3i crymenem riapomnizy 88.7 % Ta
CHIBIOJIaMill — CHIBIONIMEP €-KalpolakTamy Ta
com Al y cmiBBigHOMmeHHi 50:50 Mapku ITA-
6/66 BupoOHHIITBA CBEPIIOBCHKOTO XiMITHOTO
3aBony. /s mepeomy IIBC y B’s3koTekyumit
CTaH HOro IuacTU(iKyBaal TIINEPUHOM, SKUH
BBOIWIH B KiTbKOCTi 7.0 Mac. %. Slk HaHOm00aBKYy
BUOpany MiporeHHUH KpemHezeM Mapku MAC-
200M - wmoaudikoBaHMH  KpeMHE3eM 3
MPUINETTICHUMHA [0 TIOBEPXHI  HAHOYACTHHOK
JTUMETHIICHITLTEHAMH rpynamu (MK)
BUpOOHNITBa KaryCchKOro excrepuMeHTaaIbHOTO
3apogy IXIIT HAH  Vkpaiam  Takumu
XapaKTEPUCTUKAMU: CEPEIHIN IiaMeTp YaCTHHOK —
12.0 HM; TMTOMa TIOBEPXHS, OI[IHEHA 32 METOIOM

Tabauns 1. XapakTepuCTUKU BUXITHAX TIOTIMEPiB*

BET, - 225 MZ/F; MacoBa 4YacTKa BOJOTH —
1.0 mac. %. Konmentpariiss HaHOmOO0aBKH (Cy)
cxmagana 0.1, 0.5, 1.0 mac. % Big macu I1I1.
3MinryBaHHs TOJIMEPIB Ta BBEACHHS JOOABKU
3MIACHIOBAIM 32  JIOLIOMOTOI0  KOMOiIHOBaHOTO
YepB’ TIHO-TUCKOBOTO eKcTpyaepa Mapku JITTI-25.
Buxigni komnonentn — ruiactudikoanuid [IBC 1
CIIA mnonepeqHsO CYIIIN Yy BaKyyMHil cymapii
3a temmeparypu (1) 90+5 °C no mocriitHOi MacH, a
MeTunkpeMHe3eM — ipu 7= 130 °C npoTarom aBox
romuH. HaHomo0aBKy cCHOYaTKy IUCTICPTYBAM Y
BOJIOKHOYTBOPIOIOUOMY ~ TIOJIIMEpi, a  TIOTIM
oficpkaHi TPaHYId 3MIITyBAIM 3 MaTpHIHHM
KOMITOHEHTOM. PeonorivHi BIacTUBOCTI pO3ILIABIB —
B’SIBKICTH (1)) Ta PeXHUM Tedii (1) TOCIIIKYBaIIN 3a
JIOTIOMOT'OF0 KaITUIIPHOTO MiKpoBicko3uMeTpa MB-
2 3a temniepatypu 190 °C B nmiara3oHi HanpyT 3CyBy
T (0.10+5.69)" 10* [Ta. EnactiumicTs Ppo3IUIaBiB

BU3HAYAId 33  BEJIMYMHOI  PIBHOBAXKHOI'O
po3OyxanHs B  ekcrpynatiB  [2].  3parHicTs
PO3ILIaBiB bi o) MHO3I0BKHBOT nedopmartii
XapaKTepU3yBaI¥  BEIMYMHOK  MaKCHMAaJbHOI

¢buepHOl BUTSDKKHA (Dypy), SKY BU3HAYAIHA SIK
CHIBBIIHOIICHHS  IUBUAKOCTEH  TpHHOMYy  Ta
BHUTIKaHHS PO3ILIaBY 3 OTBOPY (PiIbEpH, BUpaXKEHUM
y BifmcoTKax. Peosoriufi BIACTHMBOCTI BHXITHHX
MOJIIMEPiB HaBeIeHO B Ta0I. 1.

Ha3sga noJiimepy 1, [Ma-c n B D, axs, %
TIIT 290 2.0 1.8 38800
IBC 350 1.4 1.6 23500
CITA 740 1.2 1.8 63200
* pu T = 5.69+10* ITa
IIpouecu cTpyKTypOyTBOpPEHHS B EKCTpyaTax ¢otorpadysanu pizHi crazii nporecy posmamy. 3a
CYMITIIeH JOCIIDKYBAIN TIUITIXOM TiIPaxyHKy TIiJT BINOBIAHOT ~ TeMIeparypd CTPYMEHI CTaroTh
MikpockorioM MBJI[-15 KITBKOCTI BCIX THITIB «BapHKO3HUMM», a TIOTIM, IO 3aKiHUCHHI «dJacy
CTPYKTYp Ta BU3HAYEHHS iX PO3MIPIB y 3aIMILKY XKHUTTS» ("4acy po3many), po3NajaloThesi Ha
micas  eKCTpakWii ~ MaTpUYHOro  ToJiMepa. JAHIIOKOK ~ Kpamenb. 3a  JIOMOIOl0  MIKpo-
OneprkaHi TaHi 00pobIsII METOIaMHU ¢dororpadiii po3paxoByBaIM PadiyCd CTPYMEHIB
MaTeMaTHYHOI CTaTUCTHKH, B PE3yJIbTaTi dOoro (R) 1 kpanenb (r), MO YTBOPHIIKCS, Ta BiICTaHb
BU3HAYAII CEpelHil AiaMeTp MiKpOBOJIOKOH (d), MK 1x meHtpamu. OpepxaHi pe3yibTaTH 00poO-
JMCIIepciio iX posmominy 3a miamerpamu (6°) Ta JISUTA 32 Teopiero TOMOTIKM: BH3HAYAIH JOBKHHY
MacCOBY 9aCTKy KO>KHOTO THITY CTPYKTYPH. XBWI PYHHIBHOTO 30ypeHHS, XBHJILOBE YHCIIO,
Hdns  pocmimKeHHs — BIUIMBY — J100aBOK Ta0ynboBaHy (YHKLIIO — 3aJeXKHICTh MK
METHJKpEMHE3eMy  Ha  MpPOLECH  PO3Mamy XBUJIILOBUM  YHCIOM 1  CIIBBiJHOIICHHSIM
ctpymeris III1 B wmarpumi (IIBC a6o CIIA) B’s13kocTeii KommoHeHTiB [3]. Ha ocHoOBI gaHux
pOOMITN TIO3/I0BXHI 3pi3H EKCTPYAATiB CyMIiIlIeH, KIHETHKU PO3Iaay MiKPOBOJIOKOH PO3PaxOBYBaJIH
pO3MillyBald X Ha HarpiBaJlbHOMY CTOJHUKY Koe(illieHT HecTabiIBHOCTI (), «dJac IKUTTI»
MIKPOCKOIIa,  MIABWIYBAIM  TEMIIEpaTypy i
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(po3mamy) cTpymeHiB (t,), MPUBEJCHUHA Yac po3-
nany (t,/R) Ta BenmmunHy MibK(pa3HOTO HATATY (Yqg).

PE3VJIbTATU TA IX OBTOBOPEHHS

MiKpocTpyKTypa eKCTpyHaTiB CyMmimieii moi-
MepiB (OPMYEThCS TPU iX Tedii 1 BH3HAYAETHCS
TaKUMH ~ MIKPOPEOJIOTIYHUME ~ TIPOIIECAMHM,  SIK
nedopMariisi Kpamenb Ta CTPYMEHIB, po3maj
CTpyMEHIB Ha KpaIll, KoaJIeCIEHLisl Kpamenb i
CTpyMEHIB Ta Mirpamiss Kpameilb IojliMepa

mucnepcHoi  ¢asum 1o pamiycy  (opMyrHUoro
otBopy. CTymiHeR TIPOSBY KOXHOTO 13 HHX
3JIOKUTH BiJ] XIMIYHOI TIPHUPOIHN, PEOJIOTITHUX
BJIACTHBOCTEH,  CITIBBIJIHOIICHHS  KOMITOHCHTIB
CyMiIm TOIo. Pe3ynpTaTd MOCTIMKCHHS BIUIHUBY
KOHIICHTpAITii BOJIOKHOYTBOPIOIOYOT'O TIOJTiMepa Ha
MIKpOCTpYKTYpy ekctpyaaTiB cymimeit TTTI/TIBC
HaBejeHl B Ta0I. 2.

Tabauus 2. XapakTepucTHKa MIKPOCTPYKTypH exctpynaris cymimeii [TTI/TIBC

Cxaag cymimi III/TIBC, ]?esnepepBﬂl . Koporki YacTuHKHU IaiBkwu,
MiKPOBOJIOKHA MiKPOBOJIOKHA
Mmac. % Mmac. %
d,Mmkm Mac. % d, MKM mac. % d,Mmkm Mmac. %

20/80 3.0 72.4 2.1 17.1 3.5 3.2 7.3
30/70 3.5 66.0 2.3 20.5 3.6 3.8 9.7
40/70 4.0 66.7 2.2 17.3 2.5 3.7 12.3
50/50 3.5 71.9 2.1 10.0 24 4.0 13.1

Amnani3 manux Ta0Il. 2 BKa3ye Ha OCOOJHBICTH
BosokHoyTBOpeHHs [II1 B M™Marpumi [IBC, sxa
MOJISITAE B TOMY, III0 BOHO PEAITi3yeEThCsl B YChOMY
JOCII/DKCHOMY  Jliana3oHi  CKJIaJiB  CyMIIIIeH,
BKJIFOUarOuM 00yiacTh 3MiHM (ha3. Bimomo, mo y
Oymb-sIKift eMybCii TPy 301UTBIIIEHHI KOHIICHTPAITii
KOMIIOHEHTa aucrnepcHoi ¢asu abo Tif BIUTUBOM
30BHIIIHIX (akTopiB BinOyBaeThesi iHBepCis a3,
TOOTO JHUCIIepCHA (hasa i TUCTIePCIHE CePEeIOBHUIIIEC
MIHSIOTBCS MICIAMHA. B HU3BKOMOJICKYJISIPHUX
cucremax 3MmiHa (a3 BinOyBaeTbcsi CTPHOKO-
MOMiOHO, TIPH  CHIiBBIIHONICHHI KOMITOHCHTIB,
Omu3pKoMy 10 onuHUIL. CyMill TepMOTUHAMITHO
HECYMICHHMX TIOJIIMEPIB — II¢ OCOONMBI KOJOIMHI
cucTeMH 3 0o0JacTi0 3MiHM (pa3, 10 OXOILTIOE
IMIMPOKHUN [Tiara30H CKJIAiB, IS SKAX OOHIBI
¢dasu € OesnepepBHuMU. Tak, i1 cymimiei
[MII/CIIA iHBepcis ¢a3 mnpumazae Ha ianasoH
caisBigHomens 40/60, 50/50, 60/40 mac. %. Jns
BKa3aHMWX KOHIICHTpAIlii Mae MicIle IapoBa
Mopdoorist, MikpoBosokHa [1I1 He yTBOpIOIOTECS
[1]. Bimomo, 1m0 icCHye KOHKYPYIOUHH BILIHB
PCOJIOTIYHUX ~ BIACTUBOCTEH KOMITOHEHTIB  Ta
KOHIIEHTpallii momiMepa aucrepcHoi ¢a3u Ha
CTymiHp Horo pucnepryBanHs. s cymimei
IITITIBC, mo mictars 20, 30, 40 ta 50 mac. %
III1, yTBOPIOIOTBCS MIKPOBOJIOKHA 13 CEpeaHiM
nmiamerpom (3.0+4.0) mxMm. Lle Bkazye Ha Te, IO
JUTSL TaHUX CYMIIIEH TIPOIeCH KOAICCIICHITIT MEHIIT
BHPaXCHI, HDK BOJIOKHOYTBOpeHHS. OmeprkaHi
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SKCIIEPUMEHTAJIBHI JIaHi MO0 BOJIOKHOYTBOPCHHS
B cymimi, 1o Mictate S0wmac. % 1111,
Y3rODKYIOTBCS 3 Pe3yJIbTaTaMH MaTeMaTH4HOIO
MOJICTIFOBAHHS TIPOIIECIB 3MIlITyBaHHS Ta TOMO-
TeHi3amii  pO3IUIaBiB  CyMillleld,  OMMCAHUMU
aBTopoM [4], 1€ BCTAHOBJICHO, IO CTYIIHb
JCTICPTYBaHHS, OIIHCHUH 3a TOBIIUHOK «CMYT»
(o) mucniepcHOi ¢asu, 3pocTae 31 30UTbIICHHM ii
00’ eMHOi KoHIIeHTpAarii (V):

c=h/y.V,

ne h — BuxinHuil po3Mip egeMeHTapHOro Kyoa, Y. —
nedopmartis 3CyBy.

IIpote Ha TpakTHI Taka KOPEJAIS JUIS
OaraTbOX pO3IUIAaBIB CyMillled MOJIMEpiB €
CKOpillle BHHSATKOM, HDK NpaBWioM. B cymimax
[IIT/CITA 3 pocToM KOHIIEHTpAITl TOTIPOITICHY
Cepe/Hil JiaMeTp MIKPOBOJIOKOH 3POCTAE, a KOJIHU
BMmict [ cknamae >40 mac. %, BiH niepectae OyTH
mucriepcHoro  ¢aszoro  [1].  Peamizamisi  sBumma
BOJIOKHOYTBOpeHHs B cymimax [III/TIBC 3i
CHIBBIIHOIIICHHSAM  TOJIIMEPiB, OJIM3BKUM  JIO
obnacti 3MiHK (ha3, MOKke OyTH IIOB’s3aHa 3 THM,
0 TJIIEPUH BHUKOHYE pOJb HE  TUIBKH
mactugikaropa [1BC, a # xoMmmaruOinizaTopa
nmaHoi cymimi. lle chopuse — mokpamieHHRO
CTIOPITHEHOCTI MK KOMIIOHEHTAaMH Ha MeEXi IX
nopimy. OueBMIHO, 3a YMOBH  3HIDKCHHS
MDK(a3HOrO HATATY YIOBUIBHIOIOTBECS TPOLECH
KOQJIECIICHIIIT, 30UTBITYETHCS CTaOlILHICTE
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JWCIepCii, a 3pOCTaHHA 00 €MHOI KOHIICHTpAIlil
KOMIIOHEHTY JTUCTIEPCHOI (ha3wl MiABHIILY€E CTYIIIHD
tioro mucrepryBaHHs. [lokpamieHHs —CriopimHe-
HOCTI Ta aaresii Ha Mexi moxmity a3 crpuse
yrBopennto I1I1 mikpoBosokon B marpumi [IBC.
MOXIMBICTP  BOJIOKHOYTBOPEHHST B CyMiIIax
I[III/TIBC 3 BHCOKOIO KOHIIEHTPALIEIO IMOJiMepa
qEcnepcHoi (a3 Mae BaXIMBE HAyKOBE 1
MPaKTUYHE 3HAYCHHS, OCKUIBKA 301IBIICHHS
BMICTy BOJIOKHOYTBOPIOKOUOTO KOMITOHEHTa JI0

PUCTHKaMU € B’S3KICTh Ta  CIACTUYHICTb.
PesymeTatit gocmimpkeHb CBiM9aTh, MO BETMYHNHH
B’si3k0cTi posmiaBiB cymimed [III/TIBC 3mauHO
HIDKYi 32 1) BHUXiJHMX KOMIIOHEHTIB (Taom. 1, 3).
[Ipu BBenenni B modiBiHUTOBHH crimpT 20 Mac. %
[1I1 B’S3KICTH PO3IUIABY CYMIIIl 3MEHIITYETBCS § =
2.4 pasu. [loganpie 30UTBIICHHS KOHIIGHTpPAIil
[T we BIMBae Ha BeNMWMYUHY e(EKTUBHOL
B’SI3KOCTI. BCcTaHOBNIEHAa 3aKOHOMIPHICTH PI3KOTO
cnazanHs 1 posmwiasiB [III/IIBC e xapaktepHOiO

50.0 Mmac. % 3abe3neuye piCT MPOTYKTHBHOCTI Ui OlHApHUX  CyMilllell  TMOJNMepiB,  MiX
BUPOOHHIITBA MIKPOBOJIOKOH Ta  CIIPOIICHHS MaKpOMOJIEKYJIaMH  SIKHX HE  YTBOPIOIOTHCS
TIPOIIECIB EKCTPAKINi 1 pereHepariii MaTpHIHOTO ceiiydi  3B’S3KM, 1 IOSCHIOETHCSA  BOHA
nonimepa. nedopMaliero Kpamenb B CTpyMeHI Ta iX
IIpu mepepoOIli po3IuIaBiB TOMIMEPIB Ta iX OpIEHTAITI€I0 B HATIPSMKY TEYii.
CyMIIlIed OCHOBHUMH PEOJIOTIYHUMH  XapaKTe-
Taomums 3. Peororivni BIacTuBOCTI po3iuiasiB cymimei [TTT/TIBC*
Cxuaan cyminri, mac. % n, Ha-c n B D\, %
20/80 140 2.0 25 7100
30/70 130 2.1 23 7200
40/60 130 2.0 2.2 8000
50/50 130 2.1 3.1 8200
* mpu T =5.69+10" [a
B’sskicte  posmiasis  cymimeir  [ITT/CITA BUCOKOENACTHYHI  jgedopmMaiiii Ta  BHOCATH
TaKo)K 3MEHIIYEThCS 3 pocToM KonueHtparii 111, OCHOBHHMH BKJa[ B 3arajbHy BEJIMYHHY pO30Y-
MPOTE LISl 3AIEKHICTD OUTBII Pi3KO BUPAKEHA: TIPH XaHHS: 30UIbLICHHS MOKa3HHKa B cBimuuth mpo
BBereHHI B CITA 20 mac. % TOMIpomniieHy m mapumerHss  dactku  [III, 1o  yTBOproe
cnagae y 3.3 pasu TOpIBHSAHO 3 aAUTUBHUMHU MIKpOBOJIOKHA, Ta PO 3MEHILEeHH iX AJiameTpa [1].
3HayeHHAMH [ 1]. TeopeTndHo 1 eKcepuMEeHTAIBHO BiaMiTHOIO OCOONHMBICTIO EKCTPYHATiB CyMillIeH
MOKa3aHo, IO I peajizamii Tedii po3IuiaBy [ITI/TIBC € Te, 1m0 3Ha4eHHs B ~ y 2.5 pa3u Hmk4i
cyMimm 3 AepopMOBaHMMH KpaIusIMH TIOTpiOeH ropiBHSHO 3 cyMirmamu [1IT/CIIA, Mano 3anexarsb
MEHIIUHA Tiepena TUCKY (IO BiANOBiTae MEHILIH Bi/I KOHIIEHTpalii mosimMepa aucnepcHoi dasu Ta
B’si3k0cTi) [5]. Jpyroro NPHUYMHOIO BiX EMHOTO HE KOPEITIOIOTh 3 JTAaHAMU 010
BiMXWIeHHS 3amexHocTi 1N =f (ckiam) Bix BosokHOyTBOpeHHs IIII B  wMarpumi ITIBC
AIUTUBHOI Ui TEPMOJMHAMIYHO HECYMiCHHX (tabm. 2, 3). lle, OYeBHIHO, TMOSCHIOETHCS YTBO-
nomiMepiB € Te, MO0 BeIWYMHA Mik(]azHOT PCHHAM  CITKM  BOIHEBHUX  3B’S3KIB MK
B’si3kocTi y 100 pa3iB MeHIIa 3a 1 po3IUIaBy MaKpOMOJICKYJIlaMd KOMITOHEHTIB CyMilIi, 0
cyMimn B mtomy [6]. MexaHi3M Tedii po3IUIaBiB YCKJIAIHIOE peaKcariiro HAKOITMICHUX
JOCTIPKEHUX CyMillleld — HEHBIOTOHIBCHKUH, PO nedopMariii.
IO CBITYATh BEJIMYNHH TTOKA3HUKA 71. 3matricTh po3miaBiB cymimei TIII/IIBC no
B panime BHKOHaHMX HaMH OCIHIKEHHSIX MO3/IOBXKHKOI JiehopMaltii, BU3HAYCHA 32 BEIMYH-
OyJ0 TMOKa3aHO, IO PIBHOB&)KHI BETMYMHH HOI0 MaKCHUMaJIbHOI (DUTBEPHOI BUTSDKKH, 3HAYHO
po30yxaHHS eKCTpYyAaTiB CyMilleil moiMepiB, i HIDKYa TOPIBHSHO 3 BUXITHAMH IOJIMEPaMH
SIKMX ~ PEAT3YEThCS  SBUIIEC  CHENUDIIHOTO (tabm. 1, 3). CyTTeBe MOTIpIIeHHS TPSIOMOCTI Ma€e
BOJIOKHOYTBOPEHHSI, B JCKUIbKa pa3iB IEpEeBH- micue i i cymimei TITI/CITA [1]. Ilpu mpomy
IIYIOTh I TOKa3HUK JUIA  IHIUBITyaIbHUX CITiT TIIKPECIIUTH, O BeMUrHA D,y Y BUXITHOTO
TIOJIIMEPIB T2 OIMOCEPEIKOBAHO XapaKTEPU3YIOThH CIIA y 2.7 pa3u Ounbllia MOPIBHSHO 3 TUTACTH(]I-
TpoIieC  BOJIOKHOYTBOPEHHSA. Pimki  cTpymeHi koBaanMm [IBC, ame 3maTHICTH 40 TiepepoOKH
nosimMepa AWCTIEPCHOI ()a3u HaKOMWYYIOTh 3HAYHI posmnasiB cymimeir [ITI/IIBC y 1.4 pa3u Buma,
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Hibk posmnasiB [III/CITA. 3nHaiimeHa 3aKkoHO-
MIPHICTh TIOB’513aHa 3 OUTBII YIiTKOIO peai3arli€io
BOJIOKHOYTBOPEHHS, OCKITBKH aHI30TPOIHI
CTPYKTYpH IiICHITIOIOTh TIO3ZIOBXKHIO jaedopma-
Iif0, Ta ONM3BKICTIO B’S3KOCTEH pO3IUIaBiB BCIiX
KOMIIOHEHTIB [7].

Bigomo, 1m0 BBeIeHHA HAHOJOOABOK B
pO3MJIaBH CyMilled MONIMEpiB € OFHUM i3
e¢(pEKTUBHUX METOIB OJCP)KaHHSA MaTepialiB 3
3a7aHMH  PETYIbOBAHUMU XapaKTEPUCTUKAMH.
Tak, cymimi TEepMOIMHAMIYHO  HECYMiCHHX
TOJIIMEPIiB, HANIOBHEHI TEXHIYHUM  BYTJICIIEM,
MPOreHHMM 1  OCaDKCHHM  KpEMHE3eMaMH,
MOHTMOPHJIOHITOM  TOIIO,  XapaKTePU3YIOTHCS
MABUINICHUMH MIITHICTIO Ta YIApHOIO B’ S3KICTIO
[8,9]. Hami gocmimkeHHS OCTaHHIX POKIB
CBiUaTh, IO 100aBKM BYIJIELIEBUX HAaHOTPYOOK i
HAHOKPEMHE3EMiB MPOSBILSIIOTH MOABIHHUI edexT
B posmwiasi cymimi IIIT/CIIA — BoHM HamarOTH
MIKPOBOJIOKHAM KOMIUICKC Oa)kKaHWX IOKa3HUKIB
3a paXyHOK BXOJDKEHHS B iX CTPYKTYpYy; 3 iHIIOTO
00Ky, BOHM € JI€BUM YHHHHUKOM PETYIIOBAHHS

npouecy BojokHoyrBopeHHs IIII B marpumi
[10, 11]. HaHoYacTHHKHM MIOKCHIY KpPEMHIIO
3a0e3rneuyoTh QUIBTpyBaTbHUM MatepiaiaM (PM)
13 HanoHanoBHeHUX 111 MiKpOBOIOKOH MOE€AHAHHS
BUCOKHX MPOAYKTUBHOCTI Ta  Ce(EKTUBHOCTI
ounteHHs. [TokpareHHsT CeIeKTUBHOCTI 00yMOB-
JIeHe BJOCKOHAJICHHSIM CTPYKTYypH (iIbTpyBajb-
HOTO MIapy 3a PaxyHOK 3MEHILICHHS CEpPEeIHBOTO
nmiaMeTpa MIKpOBOJIOKOH Ta IIBHINEHHS iX
ofHOpigHOCTI. HasBHiICTE B MiKpOBOJIOKHAX
HAHOYACTUHOK KpeMmHe3eMy Hamae DM aHTH-

MIKpOOHY aKTHUBHICTh JIO OaraTboX MIKpO-
oprani3mis [11].
Buxonani MIKPOCKOMIYHi JIOCIIIDKEHHS

3QIMINKIB  TUCTIPCHOT (ha3u TicasS EeKCTPaKIIii
MaTPUIHOTO TToJTIiMepa 13 eKCTPYAaTiB HATOBHEHUX
MetwikpemHeseMoMm  cymimerr  I[III/TIBC i
M[I/CITIA ckmamy 30/70 mac. % cBim4ath, IO
BBegeHHs 1.0 mac. % HanouactnHOK MK cyTTEBO
BIUIMBAE HA TIPOLIECH CTPYKTYPOYTBOPEHHS B
po3IUIaBax CyMilleld HE3aJIeKHO B XiMI4HOI
MIPUPOAY MATPHYHOTO TToJTiMepa (Tad. 4).

Ta6anus 4. B 100aBOK METHIKPEMHE3EMY Ha XapaKTEPHCTUKH MIKPOCTPYKTYPH €KCTPYAATiB CyMillIeH

Tunu cTpykryp

Ha3zea cymimi

Oe3nepepBHi BOJIOKHA KOPOTKI BO- YaCTUHKH, ITiBKH,
d, MKM 6%, MKM" mac. %  JIOKHA, Mac. % mac. % mac. %
HIYTIBC 35 1.5 66.0 20.5 3.8 9.7
M[I/TIBC/MK 1.7 1.3 46.5 45.5 0.7 2.7
MI1/CITA 4.0 24 47.6 2.8 0.1 49.5
MIT/CITA/MK 2.6 1.9 69.3 2.0 2.1 13.5
Sk BugHO 3 Tabm. 4, TpomIeC BOJOKHO- onmmcaHa Ul POy  CyMilled — moJiMepiB,
VIBOPEHHS B MOAM(}IKOBaHHX  CyMimax ofepKaHMX 3MILOIyBaHHAM y  pO3IUIABl  Ta
TTOKPAIITYEThCSL: cepenHiit Jiamerp TIIT chopmoBanux in situ [8,9,12]. 30iabLICHHS
MIKpOBOJIOKOH ~ 3HWKYeTbesi y  1.5-2.0 pasmy, NPOTSDKHOCTI  MDK(A3HOTO APy TOSICHIOETHCS

3pOocTae OAHOPIAHICTH X pO3MONiTYy, Cymsud 3
BEJTMUMHH JUCTIepcii (07), Ta 3MEHIITYeThCS MAacoBa
YJacTKa YaCTHHOK 1 TUTiBOK. OJepkaHi pe3yibTaTh
Y3rO[DKYIOTHCS 3 PaHillle 3arporiOHOBAHOI HAMU
po0OYOI0 TIMOTE3010 MIOAO0 cTabumizyrodoi il
HAHOYACTHMHOK Ha pimki crpymeni IIII B
MaTpUYHOMY HoNiMepi. [i cyTh monsrae B Tomy,
0  HAHOJOOABKM  3MCHIIYIOTh  BEIIUYUHY
MOBEPXHEBOIO HATATY Ha MeXi mominy a3,
NPUTHIYYIOTh PICT aMIUTTYAW XBWIII PYHHIBHOTO
30ypeHHS 1, TaKMM YHHOM, CIIPHUSIOTH ITiJ[BH-
IIEHHIO CTYTeHS AWCIEPTyBaHHS Ta YTBOPEHHIO
MWTHAPIB  (MIKPOBOJIOKOH) MEHIIIOTO  JliaMeTpa
[11]. Kommarubimizyroua Jis  HaHOJKOOABOK
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azicopOIIi€l0  MakpoMOJIeKysl 000X TOJiMepiB Ha
HAHOYACTHHKAX, SKI 3HAXOMITHCS B3JOBXK JIHII
MOJTy KOMIIOHEHTIB, Ta YTBOPSHHSIM HOBOI (ha3H.
Aptropun [8] moKazanmu, 10  MOKpAILCHHS
TEPMOAWHAMIYHOI CYMICHOCTI Ma€ MiCIIe JIUIIIC JIJIs
THX Tap TONIMEPiB, B SKUX IEpPEeBaXHA YaCTHHA
HAHOJI00ABKH JIOKATI3YEThCS Ha MEXI1 NoALTy das.
Hani xiHetnku posmaxy IIII MikpoBosOKOH B
matpuri [IBC 1 CIIA excnepuMeHTaILHO
MiATBEPIUKYIOTh ~ 3MCHIICHHS  [TOBEPXHEBOTO
HaTATy B HAHOHAIIOBHEHMX cyMimax (Tabm. 5).
Benuuunn y,s, BU3HAYEHI 3 BHKOPUCTAHHAM
Teopii pyHHYBaHHS PIIKOTO IWUIIHIpPA, € TOCHUTH
HEBEIIMKAMH, M0 XapaKTEepHO Ui PO3IUIABIB
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MONIMEPHUX CyMillled 1 TOB’s3aHO 3 HasBHICTIO
MepexiTHOro Imapy Ha Mexi momiry  das.
3HIWKEHHS MDK(A3HOTO HATATY B  TPHUKOMIIO-
HEHTHHUX CHCTeMax OOyMOBJIICHO THM, IO
HaHovyacTiHKE MK OepyTh yuacts y GopMyBaHHI
MEPEXiIHOTO Mapy 3aBISKH YTBOPEHHIO BEITHKOL
KIUTBKOCTI PI3HHX THUMIB (i3MYHUX 3B SI3KIB MK
YaCTMHKAMUA  HAMOBHIOBA4Ya 1  JIAHIFOTaMHU
MaKpOMOJIEKYJI Ha MEXi HaHOYACTHHKA/TIOTIMEp.
[NocunenHs B3aemMoiii MiXXK KOMIIOHEHTAMH 32
paxyHOK CIIOPITHEHOCTI METWJIBHUX TPyl Ha
MOBEPXHI ~ HAHOYACTHHOK  KpPEMHE3eMy IO
Makpomosiekyin I1I1 cyTTeBo 301IbITy€ MIUTBHICTS 1
NPOTSDKHICTE  MDK(A3HOTO Imapy Ta 3MEHIIYE
BEIIMYUHY Yog. 1IpO MiJBHILEHHS CTaOLILHOCTI
pinkoro mumiagpa I B marpumi [IBC 1 CIIA
CBITYaTh 3POCTAHHS NPHUBEICHOIO Yacy IKUTTS
(t,/R) Ta 3MeHIIeHHS Koe(illieHTa HeCTaOUIBbHOCTI
(q). SBume croemudiyHOr0 BOJOKHOYTBOPEHHS
peati3yeThcs 3a BiAMOBIAHOTO CTYIICHS B3a€MOJIi

KOMIIOHEHTIB Ha MeXi mofimy ¢a3 3aBIsSKH
mepenayi  3yCWiIb  BiJl MaTpHIll A0 Kparenib
mucriepcHoi (asu. B poboti [9] mokazano, mo B
cyMimrax criBHoJiMep OyTramieHy 3
AKPWIOHITPHIOM/TIONITIPOIIIJICH ~ HAHOYACTHHKHU
KpemMHe3eMy Mapku A-175 posramoBaHi B
Mik(a3HOMY IIapi, a Ha HUX MIIHO ajcopOoBaHi
MaKpoMOJIeKyJll 000X mosiMepiB cymimi. Lle
TABHIIY€ aATe31f0 MK KOMIIOHEHTAMH Ta 3’ €THYE
(da3u. 3pocTaHHS CTYNCHS B3a€MOMil Ha MeExi
noxiny ¢az IIIIIBC i [TIII/CIIA cnpusie nepenadi
Hampyr Bif mojliMepa Matpuil mo kparenb [1T1,
TIABHIIy€ BEIWINHY iX MO3J0BXKHBOI aedopmartii
Ta 3abe3neuye (dhopmyBaHHs TOHILIUX
MIKpOBOJIOKOH. [Ipy mboMy 301IbIIIEHAS KiTBKOCTI
KOPOTKHX MIKPOBOJIOKOH B €KCTPYAaTaxX CyMIiIIeH
I[II/TIBC/MK moxxe OyTH pe3ylbTaTOM pPO3Mamy
HaiToHmX ctpymeniB I sk TepMoanHamiuHO
HAMOUTBII HECTINKHX.

Tabauns 5. BB 106aBok MeTHIIKpeMHe3eMy Ha rapameTpu po3nany 111 MikpoBoJOKOH

Ha3sga cymimi Yapy MH/M q Ly C t,. /R
IIII/TIBC 0.73 0.0375 317 259
II/IIBC/MK 0.47 0.0198 390 378
III1/CTIA 30/70 2.60 0.0398 84 38.9
MIT/CITA/MK 0.75 0.0250 75 62.4
Ha peosoriuni BIacTHBOCTI HAHOHAITOBHEHUX
CyMillleil CyTT€BO BIUIMBAE XiMiuHa MpUpPOAa ;. . —e
MaTPUYHOTO TONiMepa. Mae Micle MpUHIUIIOBA 2.
BIIMIHHICTh 3JIC)KHOCTI «B SIKICTh — KOHIICHTpa- )
i MeTHITKpeMHe3emy» st cymirmen TITI/TIBC i 5 1
[I1/CIIA (puc. 1). m
4 4
240 4 3
I - o — =
190 A 1 ; . . . .
5 0 02 0.4 0.6 038 1
li Cpmo Mac.%
140 Puc.2. 3anexHicTh BeNWYUHU PO3OYXaHHA EKCTPY-

90 T T T T d
0 0,2 0.4 0.6 0.8 1

Chxes Mac. %

Puc. 1. 3anexHicTs B’SA3KOCTI PpO3IUIABIB  cymimiei
[I/TIBC (w) i IIII/CITA (#) Bim BMIiCTY
MeTHIKpeMHe3eMy Tpu T = 5.69:10* ITa
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nmariB cymimreit TITI/TIBC (m) i TIIT/CITA (#)
BiJl BMiCTy METHJIKDEMHE3EMY

EdexktuBHa B’S3KICTH  PO3IUIABIB - CyMilleh

[IVTIBC, mo wictate (0.1+1.0)mac. % MK,
3MEHIYETHCS 31 3POCTaHHSAM  KOHIIGHTpAIlil
TOOABKH. [Tpu BBCJICHHI 0.1 mac. %

MeTHIKpeMHe3eMy B po3mas cymimi [TTI/CITA n
cmagae 'y 2.4 pasu, a TOTIM 3pOCTaE TIpH
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migBuineHHi BMicty MK, 3anminarounch HUKYORO
3a 1 PO3IUIaBy BHXIimHOI cyMimm. EkcrpeManbHy
3MiHy B’SI3KOCTI PO3IUIaBy CyMillll MIPH BBEICHHI
JECSITUX YacTOK BiACOTKa JO00aBKH MOXKHA
MOSICHUTH e(DEeKTOM TaK 3BaHUX MaHX J00ABOK,
ormicanuM apropamu [12]. BiH moB’s3yeThcs 3i
3MIHOIO TEPMOAVHAMIYHMX MapaMeTpiB CHCTEMH, B
MepIIy 4Yepry CyMICHICTIO a00 HECyMICHICTIO
KOMIOHEHTIB.  [lomanpiie  MiIBUIICHHHS M
3yMOBJIEHE 3arylIylOdOI0 Ji€l0 Ha PpO3IUIaB
TBepnoi nobaBku. [Ipu mpomy crin mizkpeciuTH,
o U1 BCIX CyMimmel 30epiraeTbcs 3arajbHa
3aKOHOMIPHICTh PI3KOT0 TAmiHHSI B SA3KOCTI 1X
PO3MJIaBiB MOPIBHSAHO 3 1) PO3MJIABIB BUXIAHUX
KOMITOHEHTIB.

Ximigaa OyzoBa MaTPHYHOTO  TONIMEpa
BU3HAuae xapakrep zanexxHocti B=f (C,) ams
eKCTpyJAaTiB HAHOHAIIOBHEHHX CyMiLIei.

Bemuuan piBHOBaXKHOTO PO30YXaHHS CKTPYIATiB
MI/TIBC/MK  3aimimaroTbess Ha PiBHI  BHUXITHOT
KOMITO3MITII 1 HE 3aJeKaTh BiJ KOHIIGHTpAIlil
MeTmkpeMHesemy (puc. 2). Bemenns 0.1 mac. %
MK B posmias IIII/CIIA mnpuBoguTh 10
migBuIeHHsT po30yxaHHs ekcrpynary. [lopanbie
301IbIIEHHS] BMICTY HAHOJOOABKH MaJl0 BIUTHBAE
Ha 3Ha4eHHd B, rpu 11boMy MOT0 BEJIMUMHU Maiike
y 3 pasu Bui, Hixk a1s cymimeit [ITT/TIBC/MK.
JobaBkn MeTHIKpEMHE3eMy MOKpaIlyloTh
3MATHICTP 7O TIEpepoOKH  pO3IUIaBiB 000X
JMOCTIDKEHUX ~ CyMIIlleld, Tpo MO0  CBiAYUTH
301IbIICHHS] BEIMYMHU MaKCUMAIIBHOI (iIbepHOT
BUTSDKKH  (puc. 3). BemmumHa  M03mMOBXHBOL
nedopmariii  CyTTeEBO 3pOCTa€ TIPH  BBEICHHI
0.1 mac. % MK 1 3anmumiaeTbcss HE3MIHHOMO 31
30ibIIEHHAM BMicTy [no0aBku. Ilpum 1mpomy
XiMiYHa TIpEpPOJa MATPUYHOTO IojliMepa He
BIUTMBAE HA XapakTep 3aJIeKHOCTI «MPSIOMICTh —
koHIeHTpamiss MK». BcranoBineHa 3aKOHOMIpHICTB
TIOSICHIOETBCST SIK 3MIHOIO TIPOIIECIB CTPYKTYpO-
yrBoperns I1I1 B matpuri I1BC i CIIA mix miero
HaHOAOOABKHU, TaK i YTBOPEHHSM CIiTKH (Pi3UUHHX

(BomHEBHX) 3B’SA3KIB MK  (DYHKIIOHAIHHUMH
rpyTamMu KOMIIOHEHTIB CyMiTIIeH.
Hocrimpkenas poLecy eKCTpaKii

MONIBIHLIOBOTO CIUPTY 13 eKcTpyAaTiB Oi- Ta
TPUKOMITOHCHTHUX KOMITO3MIIH TIOKa3aid, [0
TIOBTOPHI EKCTPY3ii Ta J0OABKH METHIIKPEMHE3EMY
HeE BIUIMBAIOTh HA po3unHHICTh [IBC y XomoaHiii i
rapsuiii Boai. BuxizHi ta MoaugikoBaHi cymirii
[ITI/TIBC crabinpHO TIepepoOISIFOTECS Y BOJIOKHA 1
IUBKA  HAa  TPAIUIIAHOMY  eKCTpY3ildHOMY
oOnagHaHHI Ta MOXYTh OYTH BHKOPHCTaHi IS
OJIEPKAHHS TIONIIITPOIIJICHOBUX MIKPOBOJIOKOH 1
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TOHKOBOJIOKHHCTHX MaTepiaiB Ha iX OCHOBI.
3amiHa CITUPTOPO3IUNHHOTO MATPHUIHOTO TOJTiMepa
(CIIA) Ha miacTr()iKOBaHHI MOMIBIHIIOBUH CITUPT
JIO3BOJIUTh  CIIPOCTUTH TIPOIEC EKCTPakIii Ta
T ABHIITUTH €KOJIOTTYHICTH BUPOOHHIITBA.

8400

—_— —il
7900 A
7400 A
<6900

<}

= 6400 -

&’ . e
5900
5400 4
<

4900 : . . : .

0 0.2 0.4 0.6 0.8 1

Crme Mac.%

Puc. 3. 3anexHicts MaKCHMaJIbHO MOXITHBOL
(UTbEPHOT  BUTSDKKM — PO3IUIABIB  CyMiIlei
[ITTIBC (w) i IITI/CITA (#) Big BMiCTY
METHJIKPEMHE3EMY

BUCHOBKU
Bceranosieni 0coOMMBOCTI 3MIHM MIKpO- Ta
MakKpo-pEOJIOTIYHUX  BJIACTUBOCTEH  PO3ILIABIB
CyMilllell  TONNpomiieHy 3  MaTpUYHUMH

ToJTIiMepaMH Pi3HOI XIMIYHOT TIPpUpoan. BakiTMBoIO
BIIMIHHICTIO TIPOIIECIB CTPYKTYPOYTBOPCHHS B
cyMimrax HOJTIIPOMiIeH/ T1acTH(IKOBaHUH
MONIBIHUIOBUM COMPT € Te, W0 HaBiTh IpH
CHiBBigHOLIEHHI KOMIOHEHTiB 50/50 mac. % He
BiOyBaeTbcs 3MiHa (a3, a Mae MicHe 4iTKe
BojiokaoyTBOpeHH: [1I1 B matpumi I1BC.
B’s3kictes posmiasie cymimen [III/IIBC i
[II/CITA pi3ko cragae TOPIBHSHO 3 1) BHXIIHUX
KOMIIOHEHTIB, IO TIOB’SI3aHO 3 HE3HAYHOIO iX
B3aEMOJIIEI0 HA MEXIi mofiny (a3 Ta yTBOPEHHSIM
pinkux ctpymeniB Il B marpuarOMYy MoOJiMepi.
PiBHOBa)kHI BemMUMHH PO30YXaHHS EKCTPYIAaTiB
cymimreii [III/TIIBC = y 2.5pasy HmWK4 3a
aHasyoriuHi mokasHuky s cymimenr TITT/CIIA,
BOHM He 3amexarb Big Bmicty IIII ta He €
OTIOCEPEIKOBAHOI0  XapaKTEPUCTHKOIO peaizallii
SIBULLA crienr(higHOro BOJIOKHOYTBOPEHHSI.
3maTHICTh JI0 TIO3M0BKHBOI AedopmMariii po3IuiaBiB
cymimmeii IIII/NIBC y 14pasu Buma, HiK
posmagie [ITT/CITA, He3Baxarounm Ha Te, WIO
BEIIMYMHA MAaKCHUMAIBbHOI (DITBEPHOI BUTSKKH
pozmuiaBy CIIA nepeBuiye @, [IBCy 2.7 pa3n.
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BcraHoBneHo, 10 BBEIEHHS METHUIIKPEMHE- [InactudikoBanuii  MOMIBIHIIOBHI  CIIUPT
3eMy CYTTEBO TIOKpally€ TIpOIEC BOJIOKHO- EKCTParyeThesl Tapsvol0 Ta XOJOMHOK BOJOIO i3
yrBoperns 111, He3ameXHO BiJ XiIMIYHOI TIPHPOITH SKCTPYATiB BUX1IHOI Ta MOH(DIKOBAHOI CyMIIIIEH,
MaTpUYHOro rmomiMepa. MexaHi3M Jii  HaHO- IO Ja€ MOMJIUBICTD PO3POOHUTH €KOJIOTTYHO YHCTi
MO0aBKM  TIOJSTa€ B 3HIKCHHI  BEJTHMYUHH TexHosorii BupoOHurTBa IIII MIKpOBOJOKOH i
MOBEPXHEBOr0 HATATY HAa MEXI Noauly ¢as Ta B TOHKOBOJIOKHHCTHX MaTepiaiiB Ha iX OCHOBI.

MiIBUINEHHI ~ TEPMOJMHAMIYHOI  CTaOUTHHOCTI
pinkux crpymenis [1I1 menmmoro giametpa.

BinsiHue XMMHYeCKO# NPHUPOALI MATPUYHOIO NMOJHMEPA HA 3AKOHOMEPHOCTH TeYeHHUs U
Npouecchl CTPYKTYPOOOpPa30BaHUs B paciiiaBax cMeceil MoJuMepoB

H.M. Pe3anoBa, M.B. LleOpenko, U.A. MeiabHuk, U.A. IledOpenko,
JI.C. /I3100enK0, A.A. CanibsiHEHKO

Kueeckuil Hayuonanvuwill yHusepcumem mexnHoaio2utl U OuaiHa
yn. Hemuposuua-/lanuenxo, 2, Kues, 01011, Ykpauna, mfibers @ukr.net
Hnemumym xumuu nosepxnocmu um. A.A. Yyiiko Hayuonanvuoii akademuu nayx Yxkpaumsl
yn. Ienepana Haymosa, 17, Kues, 03164, Ykpauna

Hccnedosanvl ocobenHocmu meyeHus u CMpyKmypooopazoeanus 8 pacnideax cmecel noaunponuiend
C  MAMpUYHLIMU NOJUMEPAMY PASHOU XUMUYUECKOU Npupoovl. YcmanosneHo, 4mo 8 cmMecax
noaunponuieH/niacmupuyuposanuviti noausununosvitl cnupm (II/IIBC) npeumywecmeeHHbIM MUnom
CMPYKMYpbl AGNANOMCA MUKPOBOLOKHA, Oadice npu coomuowenuu xomnornenmog 50:50, xomopoe 0as
Opyeux NOIUMEPHLIX cMecell omeeuaem obnacmu cmenvl (asz. Benuyunvl mexcghaznoco namsagicenus Oist
pacnaasos ITI/TIIBC snauumenvho Hudice N0 CPABHEHUIO C PACHAABAMU Opyaux cmecell noaumepos. Panee
HaUOeHHasi 3AKOHOMEPHOCMb, HUMO PABHOBECHbIE GEAUUUHBl PA30YXAHUSL IKCHMPYOAMO8 KOCBEHHO
Xapaxkmepuszyiom sielenue Cneyuduueckoeo 6010KHO0OPA306anus, He noomeepicoaemcst O0isi cmecell
HTI/TIBC. Tlokazano, umo 006a8Ku MemMuaKpemue3ema NOHUNCAIOM 853KOCHb, NOBLLUAIOM CNOCOOHOCMb
pacnnagog  cmecu K - NpoOOIbHOU  Oeopmayuu U NO3GONSIOM  PeSyIuposamsv — Hpoyeccyl
CMPYKMYypooOpa308anus He3agucCUmo om XUMuueckol npupoosbl MampuyHo20 KOMNOHEHmA.

Knroueswie cnosa: cuecu nojaumepose, cmpmeyp006pa306aHue, BA3KOCMb, MleCQbCZS’HOQ Ham:sAsiceHue

Influence of the chemical nature of matrix polymer on the features of flowing and structure
formation processes in polymer mixture melts

N.M. Rezanova, M.V. Tsebrenko, I.A. Melnik, I.A. Tsebrenko,
L.S. Dzubenko, O.0. Sapyanenko

Kyiv National University of Technologies and Design
2 Nemirovich-Danchenko Str., Kyiv, 01011, Ukraine, mfibers @ukr.net
Chuiko Institute of Surface Chemistry of National Academy of Sciences of Ukraine
17 General Naumov Str., Kyiv, 03164, Ukraine

The peculiarities of flowing and structure formation processes in polymer mixture melts with matrix
polymer of various chemical nature have been investigated. It has been shown that for
polypropylene/plasticized polyvinylalcohol (PP/PVA) mixtures PP, microfibers are the preference
structure type even at components ratio 50:50. For other polymer mixture this ratio is the region of phase
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change. The value of interface tension for PP/PVA melts is lower in comparison with those for other
polymer mixtures. The earlier found regularity that swelling values of extrudates characterize
phenomenon of the specific fibre formation. Is not confirmed for PP/PVA mixtures. It has been found that
methylsilica additives decrease melt viscosity and improve the mixture melt capability to longitudinal
deformation. This permit to regulate of structure-formation processes in matrix polymers with various
chemical nature.

Keywords: mixture of polymers, structure formation, viscosity, interface tension
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