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BcraHoBjieHO  icTOTHMIE  BIJIMB  NPUHPOAM Ta  BMICTY  BHCOKOJUCIIEPCHOIO
MO (PIKOBAHOT0 MOJIBIHIINIPOJiTIOHOM MarHilo riipocwiIikaTy Ha CTYHNiHb KPUCTATIYHOCTI i
po3Mipu KpucTadiTiB nojinpomineny. Lleii BnjiuB 00ymMoBIeHHIl 3MiHOI0O B CTPYKTYPHHUX
YTBOpPeHHSIX Ha Mexi moaity a3 Ta XxapakTepoM MiKMOJIeKYJIAPHUX B3a€EMOJIN.
BucoxoaucnepcHi 4acTMHKM  MOAM(IKOBAHOTO MArHil0 TiIpPOCWIIKATYy BHCTYNAKOTh
JA0JATKOBUMH LEHTPAMHU KPUCTadi3amii B mojtiMepkoMno3uiiiHoMy MaTepiaii.

KuarouoBi cjoBa: marHiio riapocujikar, mojginpomijien, mojiBiHinmipoJinon, KoMno3ur,
HAIMOJIEKYJISIPHA CTPYKTYpa

The essential effect of the nature and the content of the fine-grained modified
polyvinylpyrrolidone magnesium hydrosilicate on the degree of crystallinity and crystallite
sizes of polypropylene was established. This effect is caused by the change in the structural
formations at the phases interface and by the nature of intermolecular interactions. Fine-
grained particles of the modified magnesium hydrosilicate act as the additional centers of
crystallization within the polymer composite material.

Key words. magnesium hydrosilicate, polypropylene, polyvinylpirrolidone, composite,
supramolecular structure

IHocranoBka mnpobaemu Ta i 3B'SI30K 3 BaKIMBUMH HAYKOBMMHU 3aBJaHHsiMu. Ha

HAJMOJIEKYJSIPHY CTPYKTYpY MOJIMEpHHX MaTepiaiiB, 30KpeMa IOJIMEpiB, 0 KPUCTATI3YIOThCS, MOXKHA
CHPSIMOBAHO BIUIMBATH SIK YMOBAaMH iX CHHTE3Y Ta MEPEPOOKH, TaK i BBEACHHSIM 10JJaTKOBUX KOMIIOHEHTIB
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pi3HOi mpupoaM, cepel SIKUX 3acIyroBylOTb Ha YBary BHCOKOIUCIIEPCHI, 30KpeMa HaHOPO3MIipHi,
HHU3bKOMOJIGKYJISIpHI  JofaTku  cuimikatHoi npupoad [1]. TexHONmOridyHo oOOrpyHTOBaHE BBEACHHS
CHJIIKaTHHUX JOJATKIB MiJ Yac CTBOPEHHS HOBUX MOJIMEPHHUX KOMIIO3HTIB Aa€ MOXKIIMBICTH Yepe3 BIUIUB Ha
HAJMOJICKYJSIpHY CTPYKTYPY MaTepialiB HaJaBaTH IM TakUX crelu(piyHUX BIACTUBOCTEH, SIK MOBEPXHEBA
aKTHBHICTb, CEJIEKTUBHA NPOHUKHICTh, COpOLiiiHA 31aTHICTh, )KAPOCTIMKICTh, @ TAKOX PETYJIIOBATH iXHi
eKCIUTyaTalliifiHi BIACTUBOCTI Ta OJEpPXyBaTH BHPOOM 3 BHCOKMMH (Pi3UKO-MEXaHIYHMMH 1
Ter10()i3MYHUMH XapaKTePUCTUKAMH.

AHaqi3 ocTaHHIX AocjiiKeHb i myOaikauwiii. s iCTOTHOrO BIJIMBY Ha CTPYKTYpPHI 3MiHH
nojliMepy, MiABUILEHHA (i3MKO-MEXaHIYHUX Ta TemIo(Qi3uIHUX BIACTUBOCTEH TEPMOIUIACTUYHUX
KOMITO3UIIITHUX MaTepiaiiB HeoOXiHa SKOMOra OUThIIa TEXHOIOTIYHA CIIOPiTHEHICTh MiXK HATIOBHIOBaYEM
ta momimMepoM [2]. A e, CBO€K YEprow, AOCATAEThCS BBEACHHSAM B IOJIMEp HAHOPO3MiIpHOIO
(mpiOHOMUCIIEPCHOr0) HAMOBHIOBAYa, B CTPYKTYpI SKOrO MiCTAThCS (YHKUIHHOAKTHBHI TpPYIH, IO
3a0e3meuyloTh e(eKTHBHY B3Aa€EMOMII0 Ha MeXi noainy ¢a3 mojiMep-HAalOBHIOBAY, MpPU LBOMY
3MEHIIYIOTbCS BHYTpPIlIHI HampykeHHsS Yy Marepiani. Taka B3aemomis mOmMIMEpHOI MaTpulli Ta
HaNOBHIOBAYa MPU3BOAUTH A0 3MiHU KOH()OPMALiHHOI pyXJIUBOCTI MOJTIMEPHOTO JIAHIIOTA T BUHUKHEHHS
CTEPUYHMX MEPEIIKO/, 110 TAKOK MAIOTh BIUIMB Ha XapakTep B3a€MOJii KOMIIOHEHTIB 1 3HAYHOIO MipOIO
3ajexkaTh Bif iX npupoxu. Cnip BiA3HAUWTH, IO CHOPSAMOBAHUI BIUIMB HAa THYYKICTH MaKpOMOJIEKYI
MIPU3BOAUTE O 3MiHM MapaMeTpiB KpHCTalizamii mojiMepiB Ta 3MiHM I'YCTHHH MAKyBaHHS MaKpOMOJIEKYI
3a OesmocepenHboi y4yacTi moBepxHi HamoBHIoBaua [1]. Tomy ximiuHa i ¢isuko-xiMiuHa mpupoaa
HAMOBHIOBAYa, TOPAJ 3 TEXHOJOTIYHMMHU TMapaMeTpaMyd MepepoOKH MONIMEPHHX KOMITO3UIIHHUX
MarepialliB, € BUPINIAJBHOI IIiJi Yac pPO3pPOOJIEHHs HOBUX mojiMepHux komnosuTiB. Cepen
BUCOKOJIMCTIEPCHUX HAIOBHIOBAYiB, SKi 3[]aTHI CIIPSIMOBAHO BIUIMBATH HAa CTPYKTYpPHI 3MIHH TOJIMEIB,
CJIJI BiI3HAYMTH CUJIIKATHI Marepiajid, 30KpeMa MarHir0 TiIpoCHIIIKaT Ta MOAM(IKOBaHI MaTepiaad Ha
iioro ocHosi [3,4].

MeTow po0OTH € BCTaHOBJICHHS BIUIMBY PEHTTEHOAMOP(HOTO0 BHCOKOIHMCIEPCHOTO MAarHiro
TiIpOCHITIKATY Ha HAIMOJICKYJISIPHY CTPYKTYPY KOMITO3HTIB Ha OCHOBI MOJIIPOIILICHY.

Pe3yabTaTn nociaimkennb. s ¢pisuanoro moaudikysanus noiinpomniieny (ITI1) BukopucToByBamu
BUCOKOAMCIIEpCHHI MarHito rigpocuwnikat (MI'C), skuii  omepXyBajll METOJOM OCa/DKCHHS 3
BUKOpUCTaHHAM HaTpiiioBoro pinkoro ckima (Na-PC) Ta comi wmarnito MQCI,:6H,0. KonrnenTpaiito
KOMIIOHEHTIB, IX CHIBBIJHOIICHHs, a TaKOXX TexHojorito oxepkanHs MI'C wnaseneno B [5,6]. s
MiIBUIIEHHS] TEXHOJOTIYHOI CYMICHOCTI MK KOMIIOHEHTaMH MOJiMepKoMIo3uiliiHoro Marepiany (ITKM)
nopoumiok MI'C pmomineHO MonmudikyBaTH pPI3HUMH KIacaMH OPraHiYHUX CIIONYK, SIKi BiOpPi3HSIOTHCS
MOJICKYJISIPHOIO Macol0 Ta PO3MipaMH, MPOCTOPOBOIO OyIOBOIO Ta MPHPOJOI0 (YHKLIOHATBHUX TPYIL.
Cepen HHUX TEPCICKTHBHMM € BOJOPO3YMHHMA  mosiBiHimmipomigon (I1BII), mo MicTuTh
($yHKUIHHOAKTUBHI Ipynu, e)EeKTUBHICTD Jii IKMX 3aJIeKHUTh Bil yMOB Horo BBeAeHHs B cuctemy [7—10].

Sk mokasanu pe3yJbTaTH JOCHIHKEHb, TEXHOJIOTISI MOAN(DIKYBaHHS TEX 3HAYHOIO MIpPOIO BIUIMBAE
Ha 3aranbHuil edekt. Cnocid Monudikysanus BucokoaucinepcHoro MI'C nomiBiHIAMIPOIiIOHOM HAaBEACHO
B Tab. 1.

Tabauysa 1
Cnocio MmonudikyBaHHA CHJIIKATHOTO HAMOBHIOBaYa
ITo3naueHHs MomudikaTtop Cnocib BBenenns I1BIT

M-1 - -

M-2* - -

M-3 [BIT mexaniune nepemimysanus MI'C i TIBIT (5 mac. %)

M-4 [IBII Na-PC+cinp marniro+I1BII

M-5 [IBII Na-PC+IIBII +cinps marHito

* nopouwtox mepmobpoobnenuti 3a memnepamypu 450°C.
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st ofiepskaHHS TOJIMEPHOTO KOMITO3UIIiifHOTO MaTepiany Ha ocHoBi 111 Ta mogudikoBanoro MI'C
MOTMEePEeIHbO 3MilllyBaiu rpanyiaboBanuii [1I1 3 mopomkomM MI'C y HeoOXiIHOMY CITiBBIIHOIICHHI B
3MimryBayi 6apabanHoro Tumy Brpoaoxk 15-20 xB. [Ticis nporo mexaniuny cymim cymmnu 2,0-3,0 ron y
HOBITPsHIN BakyyMm-cymiapii 3a temmeparypu 80-90°C (zamummkoBuit Trick 2,5 kITa). TepmorumacTuaHi
HOJTIMPOMIICH-CHITIKAaTHI KOMIIO3UTH TOTyBanu B JaboparopHomy ekctpyaepi Cellier 3 momambimm
BUTHCKAaHHSM, OXOJO/KECHHSAM MaTepially y BHUIVIAAI IHpyTKa Ta NOApiOHEeHHAM. Temmeparypa 30H
eKCTpyZepa sl IIacTrKaLii MoNTiMEepKOMITO3UIIHHOrO Marepiany cranoBwia 483-488, 498-503, 513-518 K,
yac iactukauii 30-35 ¢. OxeprkaHuii ekcTpyaaT noapiOHIOBaIN Ha Ipodapii 3y04aToro THITY.

[lepen ¢popmyBaHHsIM BUPOOIB OJep)KaHUM TPaHYIAT CYIIWIM. BUTOTOBICHHS CTaHAAPTHUX 3pa3KiB
3 rpaHyJIbOBAHOTO MaTepiany IS MPOBEACHHs BHIIPOOYBaHb MPOBOJMIN METOJOM JIUTTS MiJl THCKOM Ha
nutreBiit mammni mapku KUASY 25-32/2. Temnepartypa 30H MaTepiaibHOTO IIJTIHpPA JIUTTEBOT MAIIIMHH
483-488, 498-503, 513-518 K, uac mnactukanii 30-35 c.

VY pa3i BUKOpHUCTaHHsS sK HamoBHioBada mopomky MI'C (M-1) cmocTepiraeTbcsi OepiKaHHS
MaTepiany 31 3HAYHUMHU MiKpOHOPOXKHMHAMH, 1[0 MOKHA MOB‘S3aTH 3 MPUCYTHICTIO BOJIOTH B HOPOILKY.
Tomy BBakasoch 3a gouineHe oxepxanuii mopomok MI'C nonepeanso HarpiBatu 1o Temmnepatypu 450°C.

s BCcTaHOBIIGHHSA BIUIMBY HpUpoad 1 TexHojorii momudikyBanHs MI'C Ha HagMoOneKyIsipHY
CTPYKTYpY TOJIIIPONUIEHY MpPOBEACHO PEHTICHOCTPYKTYPHI  JOCHIMKEHHS 3  BUKOPHCTAHHAM
mudpakxtomerpa JJPOH-4-07. PeaynbpraTi peHTreHOCTPYKTYPHOTO aHalli3y JUIsl KOMITO3UTiB Ha ocHOBI T111
1 CHJTIKaTHOTO HAIllOBHIOBauYa HaBEACHO Ha puc. 1.

L imn./c

Puc. 1. Jiaepamu inmencusnocmi po3cito8aHHs peHM2EHIBCOKUX NPOMEHI8 KOMNO3UYIIHO20 Mamepiany
na ocrnosi II1 [ nanosniosaua (2,5 % mac.): a — 6e3 nanosnosaua; 6 — M-2; 6 — M-3; 2 — M-5
1 — anpokcumayitina kpusa ougparyii; 2, 3, 4, 5 — onmumizosani Kpusi inmencusHocmi
pedrexcis a-paszu, 6,7 — f-pazu, 8 — amoppuoi pazu

Sx 6auuMo 3 pe3yNbTarTiB AOCHiIKeHb, peduiekcu kpuctaniunoi ¢asu Il O6e3 HamoBHIOBaua
MIPOSBIISIOTHCS Tpu KyTax nudpaxmii 13,85; 14,04, 16,78; 18,45; 21,3; 21,81, npu makcumymi amopdHOi
¢baszu 20=17,5°, 10 y3rouKy€eThCs 3 pe3ysibTaTaMi 1HIIMX A0ociimkeHs [1, 11].

Cnig BIO3HAYWUTH, IO JIMTTSA IIiJ] THUCKOM KOMIIO3MIIMHUX MarepiasiB Ha ocHoBi IIIT i
moaugikoBanoro MI'C npu3BoauTh, OYSBUIHO, 10 YTBOPSHHS MaTepiaidy 3 MOJIIMOP(HOK KPUCTAIIYHOO
CTpyKTyporo. HalimBuame y mnoBepxHEBOMY IIapi Ta BCepeAHMHI MOJNIMEPHOTO 3pa3Ka JIOMiHYy€
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MOHOKJIMHHA 0-popma. Y Toi ke yac, y IUISHII MaKCUMaJbHOI Opi€HTAIli JesKa YaCTHMHA KPUCTAIITIB B
rekcaronanpHiii B-opmi cmiBicHye 3 a-¢pasoro [2]. dudpaxiiiini pediekcu KpuctanigHoi ¢a3u HaroB-
HeHoro IIIT memio Bigpi3HSIOTHCS BiJ HEHANOBHEHOIO, OCKUIbKM KOHQIrypamis IUISHOK Mg audpak-
[IHHUMH KPUBUMU € Pi3HOW0. [Topsa 3 KM, IHTEHCHUBHICTh pedUIeKCIiB IUIOUIMH o-(a3, sKi BIAOUTI Bix
KpUCTATIYHUX (a3, MOPIBHAHO 3 pedieKcaMu IUX IUIOMKH Al HenarnoBueHoro 1T, 3pocratots (puc. 1).
Le, oueBNIHO, 3yMOBJICHO NEPEPO3NOAITIOM MIKMOJIEKYJIIPHUX B3a€MOAIN TiapodoOHOro xapakrepy Mix
Makpomodnekynamu 111 mix BmmBoM HanmoBHIOBaua. Takuil mepepo3moaiia MiXKMOJNEKYJISIPHUX B3a€MOLiH
MIPU3BOJIUTH 1 IO 3MIiHM TOIOJIOTI] YKIaJaHHS MMOJIMEPHUX JIAHITIOTIB BHACIIOK KPHCTAi3alii mojiMepy.
Lle, oueBMmHO, MOB’s3aHO 3 IHTCHCU(]IKALi€l0 NaKyBaHHA MOJINPONUICHOBUX MAaKpOJAHLIOTIB 3a
Oe3mocepeTHbOi ydacTi Mexi (a3 Ta akTHBHUX KapOaMaTHUX Tpyn Makpomosekyi [IBI1. [TinTeepmxeHHsIM
TaKOTO BIUIMBY € 3MiHa 3HAaYCHb PEHTICHOCTPYKTYPHUX MapaMeTpiB HAIMOBHEHUX MaTepialliB: CTYICHS
kpuctaiigaocTi (S¢), po3mipiB kpuctamitiB (L;i L), MikmuiommHauX Binctanen (dng) mpu KyTi audpaxiiii
KpuctaigiyHoro mika (20), ski Bu3Ha4yeHi y mid poOOTI Ha TMmiACTaBi aHamizy Iudpaxrorpam 3
BUKOPUCTaHHSIM BijoMux wmeTomuk [12]. Opepkani pe3ynbTaTH PEHTTCHOCTPYKTYPHOTO —aHawi3y
KOMITO3UIIITHUX MaTepialliB HaBeACHO Yy Ta0. 2.

Tabauys 2

Pe3ynbTaT peHTreHOCTPYKTYPHOI'0 aHAJII3y KoMno3uuiitHoro marepianxy Ha ocHoBi IIIT i MI'C

Bun HanoBHIOBaYa Se, % [Tnouna 20, ° BH(%TOTa IHHp i L, L, Ohia
miKka mika

(110)p 13,85 87 0,74 119,78 86,30 6,5

(110)a 14,04 93 0,49 181,67 118,40 6,3

. 43.90 (040)a 16,78 88 0,47 191,64 174,80 5,3

’ (130)a 18,45 43 0,60 149,18 115,20 4,7

(111)a 21,30 54 1,35 66,49 57,50 4,2

(131)p 21,81 44 0,56 160,10 137,70 4,1

(110)p 13,88 38 0,49 181,25 132,60 6,4

(110)a 14,12 55 0,94 95,21 61,80 6,3

(040)a 16,85 60 0,80 111,26 74,90 5,2

M-2 4462 1 130)a | 1848 45 109 | 8197 | 5300 | 48

(111)a 21,21 39 0,20 449,43 422,20 4,2

(231)p 21,60 59 1,13 79,61 74,80 4,1

(110)p 13,91 59 0,68 131,28 84,50 6,4

(110)a 14,16 64 0,62 142,96 91,90 6,3

M-3 5126 (040)a 16,91 60 0,69 130,27 122,40 5,2

(130)a 18,53 38 1,34 67,00 43,40 4,8

(111)a 21,45 91 0,34 263,10 177,10 4,1

(131)p 21,93 52 0,68 131,39 90,50 4,1

(110)p 13,89 37 0,49 180,27 134,10 6,4

(110)a 14,11 55 1,01 88,45 57,10 6,3

(040)a 16,86 58 0,78 113,87 77,60 5,2

M-5 56,14 (130)a 18,49 51 1,19 74,99 48,40 4.8

(111)a 21,28 56 0,33 272,23 255,70 4,2

(231)p 21,64 54 0,98 91,71 76,60 4,0

Sk 6aunmo, npucytHicts [IBII-cunikarHoro nanosnioBaya B 111 mpu3BoauTs 10 30UIBIICHHS CTYCHS
Horo kpucramiuHocti 3 43,9 no 56,1 %. HaiiOinble 3HaYSHHS CTYNEHS KPUCTATIYHOCTI CHOCTEPIraeThCs IS
[I1 HanmoBHEHOrO MOPOMIKOM M-5. Ha Hally JAYyMKY, Take 30UIBLICHHS CTYNEHs KPHCTAIYHOCTI, 3yMOBJICHE
THUM, IO MiJ 4Yac B’S3KOI Teuii 1 MOAAIBIIMM OXOJOMKCHHSIM 3 PO3TONY AaKTUBHI TPYIHM YacCTHHOK
JpiOHOTMCIIEPCHOTO HATIOBHIOBAYA MPH B3aEMOIIT K 3 okpemuMmu CHa-rpymnamu, Tak i 3 MaKpOMOJIEKYJIaMH I
THTEHCHBHO BIUIMBAIOTh HA HAJIMOJIEKYJSIPHI YTBOPEHHS 1 TIPU IIbOMY CaMi CTalOTh JIOJAATKOBHMH 3apOIKaMU
LEHTPIB KPHCTAI3allil, a TAKOX 3MIHIOIOTh PO3MIPH KPHCTANITIB. KPiM TOTO, MPUCYTHICTH MaKpOMOIIEKYII
[IBII, sixi MaroTh OUTBIIHNI 00’ €M, TTOPIBHIHO 3 Makpomoekynamu [1I1, cnipusie Ginbinii o0epTaibHii cBOOOI
JAHIIOTA. 11i YMHHUKA TAaKOX BIUIMBAIOTH HAa 3MIiHH PO3MIpIB KPUCTAIIYHUX YTBOPEHb. BCTAHOBICHO, IO
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PO3MIpH KPHCTANITIB 3MiHIOIOTECS 1ipu BBeAeHHI B I1I1 HanoBHroBaya Ha ocHOBI MI'C. OcobnuBo 11i 3MiHK
BimaytHi mst 111, HanoBHeHoro nopomkamMu M-2 ta M-5 (ta6n. 2). Ilpu 11boMy, MDKIUIONIMHHI BiacTaHi
Maibke He 3MIHIOIOTHCS. MOCTIMHICTh 3HaYeHb MIKIUIOIIMHHUX BiACTAHEH y pa3i 3MiHH PO3MIpPiB KPHCTANIITIB
CBIIUUTH MPO BiATBOPIOBAHICTH MOCTIAOBHOCTI MAaKyBaHHS MakpomoJekyna HarmoBHeHoro IIII, mopiBHsHO 3
HEHANIOBHEHUM, 1110 TIPH3BOAXTH JI0 3MEHIIICHHS Je(DeKTiB KPUCTATIYHOT (ha3H.

Iarencusne 3mimyBanus I111 3 BUCOKOOMCTIEPCHUMH YaCTHHKAMH HAaIlOBHIOBAaYA y B’ A3KOTEKYy4OMY
CTaHI IPU3BOAUTH 10 3MiHU HAAMOJIEKYJISIPHOI CTPYKTYPH TONIMEPY MiJ 4ac OXOJIOJHKEHHS HOTO PO3TOIIIB.
XapakTep X 3MiH MiATBEPKYEThCS pe3ynbTatamu EMA (puc. 2).

a)
Puc. 2. Enexmponni mixpogpomoepaii komnoszuyitinoco mamepiany
na ocnogi 111 i nanosniosaua (2,5 MAC.%): a) M-1; 6) M-2; ¢) M-3

Beenenns nanosnioBava B 111, mpu3BoAUTE 10 3MEHILEHHS PO3MIpiB HAIMOJIEKYJISIPHUX yTBOPEHb
Ta 3MiH y Mik(a3HHX mapax, mo, SK BXKE Bi[3HAYANIOCh, € HACHIJKOM HAsBHOCTI JOJATKOBHX IICHTPIB
KpHUCTami3auii, sIKi yTBOpEHI YacTWHKAaMH HAlOBHIOBAa4Ya, a TAKOX HEPETYISAPHUX MIXMOJCKYJIIPHUX
B3a€MOJIiil KOMIIOHEHTIB HOJIMEPHOrO0 KOMIIO3ULIIMHOrO MaTepiaay miJ 4ac iX KpucTajizalii 3 po3romy B
yMoBax repepo0ku [7, 8].

V pasi nogaBanHs HeBenHMKOi KiibkocTi MI'C B MOMINpOMNiJIEHOBY MaTPHULII0 YTBOPIOETHCSA OKpeMa
(haza 3 4iTKO OKpECICHUMH IPaHULSIMU. [IpH IBOMY CHIOCTEPIraeThbesl 3pOCTAHHS TE€TEPOreHHOCTI CUCTEMH 1
301IBIICHHST HEOIHOPIAHOCTI MiKpoCTpyKTYypH (pHc. 2, @, 6). Y KOMNO3UIIIHHUX MaTepianax, sKi MiCTATH
nonatkoBo [IBIT (puc. 2, 6), CHOCTEpIraeThcsi TeTEPOreHHA CTPYKTypa 3 OUIBIINM CTYICHEM
JCTIEPTYBaHHsI JI0/IaTKa HEOPraHiuyHOI MPHUPOJH 1 OMHOPIMHUM Horo posmoninom. Lle, Ha Hamry ayMKy,
MOJKHA TOSICHUTH 3HIKEHHSIM MiK(]a3HOro HATAry Ha Mexi moainy (a3 3aBasku GpizudHO coOpOOBaHOMY Ha
MI'C noniBininmiponigony. Onep’aHHs TaK0i MIKPOT€TEpPOTeHHOT CTPYKTYPH, OUYEBHIHO, CTAE€ MOXKIIUBUM
BHACIIIOK 30UIBIICHHS CTIHKOCTI JUCHEPCHOI ()a3u B PO3TOM, a TAKOX IJABHUIICHHIO TEXHOJIOTTUHOT
CYMICHOCTI Mi’K KOMIIOHEHTaMH CHCTEMH 3aBJISIKH YTBOPEHHIO Mi>KMOJIEKYJISIPHHUX 3B’ SI3KiB.

[Ipu upomy, nis nHarnoHeHux [TKM na ocnogi I1I1 crioctepiraerhcs icTOTHE 301IbIICHHS PO3MIpIB
HAJMOJICKYJISIPHUX YTBOPEHb 3aJICKHO BiJ NMPUPOAM HANOBHIOBaYa B TaKii IMOCIIJOBHOCTI: IOPOIIOK
M-3 < M-2 < M-1. Tlopsin 3 1M, y LbOMY psijii HalOBHIOBAYIB CIIOCTEPITaeTbCs 301TBIICHHS
HEOHOPITHOCTI KOMITO3UIITHOrO0 MaTepially. Taki 0COOJIMBOCTI XapakTepy HaJMOJCKYISIPHUX CTPYKTYD,
HAWIBHUJIIIE TIOB’s3aHI 3 MEPEepO3NONiIOM MiXMOJIEKYISIPHUX B3a€MOIN 3a ydacTio (pyHKIIHHUX TPyl
KOMITOHEHTIB CHCTEMH, Hacamriepesa, Mk kapbamaTHumu rpynamu [IBII 1 marHito rimpocuiikatoMm Ta
B3aeMOJIiK TifpodoOHOro xapakrepy MiK MakpojaHiroramu [IBIT i1 IIII. OueBuaHO, 11i B3aeMomii
NPU3BOJATL JO 3POCTaHHS TEPMOJUHAMIUHOI Ta TEXHOJIOTIYHOI CIIOPIJHEHOCTI KOMITOHCHTIB
KOMIIO3MIIIHHOTO MaTepiany 1, TAM CaMHM, IiJBUIIYIOTh KPUCTATI3aIlIHY 3AaTHICTh MOJIMEPHOT MaTPHII,
TPO IO CBiTYaTh Pe3yabTaTH PEHTTCHOCTPYKTYPHHUX TOCIIPKCHb KOMIO3UTIB (Tab. 2).

OpnepikaHi pe3ynbTaTH J00pe Y3roKYyIOThCS 13 3HAYCHHSIME YCEPETHEHOTO PO3MIPY KPUCTATITIB B
[TKM 3anexHo BiJ MPUPOH HAIOBHIOBAYA.

BucnoBku. OTxe, Ha MACTaBI OAEpKAaHUX PE3yJbTATIB MOXHA CTBEPAXKYBATH, IO Y HOTIMEPHUX

KOMNO3uLiiiHuX MaTepianiB Ha ocHOBI I1I1 Ta MonudikoBaHOTrO MarHilo TiAPOCHIIKATy BUABICHO ICTOTHUI
BIUIMB NPHPOJIY HAMOBHIOBaYa HAa HAIMOJIEKYJSIPHY CTPYKTYPY IOJIMEpHOIO KOMIIO3UTY. BcTanosneHo,
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mo [IBII-cunmikatHMii HamoBHIOBaY 30WUTBIIyE CTymiHb KpucTaimiyaocti ~ B 1,2-1,3. Ile, oueBmaHoO,
3yMOBJICHE TUM, IO BHCOKOIMCIIEPCHI YAaCTMHKH HAIOBHIOBaYa BHUCTYNAIOTh JOAATKOBHUMHU LIEHTPAMH
Kpuctamizauii. BcranoBneHo, mo Haii6inpImi 3HaYeHHs ctynensa kpuctaiiunocti 111 ciocrepiratotbes mig
yac BHUKOPHUCTaHHS HAlOBHIOBaua Ha oOcHOBI cymicHo ocamxkenux Na-PC i1 IIBII, mo 3ymoBieHO
MEPEepO3MNOIIIOM MI>KMOJIEKYJIIPHAX B3a€EMOJIIN y CHCTEMI TEPMOIUIACT-HAIIOBHIOBAY Mij yac B’S3K0i Teuii
3 MOJAJIBIINM OXOJIOJKEHHSIM PO3TOITY.
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