HOJIMITPOIMNJIIEH HAHOKOMIIO3UTJAPUHUHI CTPYKTYP-
XOCCAJIAPUHUHI" KOPPEJISIIUOH BOTJIMKJINT U
HNoparumos K.K., Axmunukos K.VY.
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AnHoramusi: Mzoraktuk nonunponuien (I1I1), wmaneunnanran ITIT
(TITIMA) Ba ynapuuur moaudukaiusuianrad MmoutMopusutonur (MMT Cloisite
20A) OwiaH apaiamMaIapd acoCHJa HaHOKOMITO3HTIAPHA XOCHJI KHWJIHII
HIApTIAPUHU aHHUKJIAm Oyinuya TaakukoTiaap oiaud Oopuamu. Cloisite 20A
koHTceHTpanusacura Ba [IIT/TIIIMA KoMIO3HIUSsJIApUHUHT HHUcOATHTa Kapao,
sKcoIManUsATIaHraH Ba WHTEpKaJalUsUIaHTaH HAHOKOMIO3UTIAPHU XOCHJII
KHWIHII [IapTiIapy AaHUKJIAHTaH.

Kamaur cysJaap: M30TaKTUK TTOJIUITPOITUJIEH, MaJICUHJIAHTaH
nosmnponwieH, Cloisite 20A MOHTMOPWJUIOHUT, 3KC(hONHAIUSAIAHTaH Ba
WHTEpKaIAIUsJIaHTaH HAHOKOMIIO3UTIIap.

Abstract: Investigations are presented to identify the conditions of
formation nanocomposites based on isotactic polypropylene (PP), maleinized PP
(PPMA) and their mixtures with modified montmorillonite, Cloisite 20A (MMT
Cloisite 20A). The conditions for the formation of exfoliated and intercalated
nanocomposites were determined depending on the Cloisite 20A concentration
and the PP/PPMA composition ratio.

Keywords: isotactic polypropylene, maleinized polypropylene, Cloisite
20A montmorillonite, exfoliated and intercalated nanocomposites.

[Momunponunen (I1IT) MmexaHuk MycTaxKaMJIMK XyCyCHUSITIapH, ap30HJINTH,
NacT 3UWIMKKA OJTajurd, OKOPH TEPMUK OapKapopJiurd Ba KOppO3Hsra
YUJAMIIAIUTH Ty(Qaiiim SHr KN uuulaTWIaJurad MojuMepiapaadH Oupuaup
[1-5].

Xap Oup SHTH MOJUMEPHU CUHTE3 KWJIHUIIIAaH MabIyM Makcaja Ky3JaHa]lu,
SbHU YHJIaH KE€PaKIIM XyCyCHUsITTa 3ra Oynaran Oyrom oiub 3 skoiuja camapainu
doitnananumaup. [Tomumep acocuaaru HAaHOKOMITO3UTIAP CYHTTH Oup OMp Heda

VH MWUIMKIIAp UYMAA HAa3apyuil Ba DKCIEPUMEHTAJ KUXATAAH KEHI' KaMpOBJIU

"Ixonomuka u commym" Ne9(100) 2022 WWW.iupr.ru



Tagkukotiaap onmmd Oopwiran. [lomumep MoamanapHW CHHTE3 KHJIWI OPKaIu
ylapra TYpJd KylIaMuajgap apajalThupu0 KailTa uWiiamra Tanéprapiauk
KuwivHaau. Kymwmmuanap mnonuMmep MaTepUHalapHM — KalTa — MIIIIAIIHU
OCOHJIALITHPAIN, yJiapjaaH TaiépnaHraH OyrOMJIapHU HWIUIaTaéTraH BakKTIa
UCCUKJIUK, EPYFJIIMK Ba OOIIKAa TypAaru H»HEprusjiap TabCUpPUra, CUKHWIHII,
yy3wimil, 3apba Ba OOIIKAa HOXYII TabCUpJapra YUAAMIMPOK KWIMIL, TaH
HApXWHA KaMAWTHPUII, KEPAaKIM PAHT Ba ONTHUK XyCyCUATIap Oepwil KabOu
MacaJiajJapHu Xail Kunaau [6,7].

Nmpan wmakcan MMT Ounan Il  nmonumepusanuscu  kapaéHuna
HAaHOKOMITO3UTJIAPHUHT TMIAK/UTAHWIINA Ba XYCYCHSTIIADUHU YPTaHWII, OJUHTAH
HAHOKOMIO3UTIAPHUHT TaApKUOUN TY3WJIMACH TTapaMmeTpiapu Ouiian Gu3nKaBui
MEXaHUK XYCyCHUSTIap ypracuaaru y3zapo OOFNUKJIMKHMU aHukiam Ba [IIIMA
TypJu BapUaHTIAPHUAa HAHOKOMIIO3UTIAPHU OJIUII Y4yH TEXHOJIOTHK CXEMaHU
uinad ynkumaup[11].

Pentrencrpykrypanu taxyimi MabiyMoTiapura kypa Cloisite 20A mapkanu
MMT yuyn 20=7.26° Ba 20=3.68° napmaru nukiap Moc paBHIIAa KaTiamiap

opacunaru Macoda d=1.222 Ba d=2.399 nm skannurunu xkypcaramu (1 pacm).

2500

7 —— Closite 204
\

i

20
1-pacm. Cloisite 20A (MMT) penmeen epagueu
Ymly nukiap opraHoQUUIMK XYCYCHAT MalI0 KUJIHII >Kapa¢HHIa KaTiamiap
opacura Moau(MUKATOp KUPHUIIM HATWKACHUIA KEHrahmO, TMHK KHYUK

Oypuaxapra cunkuiiay [8-10].
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[ITIMA HuHr 5 wmacc % yaymd Yy3rapMmaraH XoJjaTAa TYJIAPYBUH
MUKIOpUHE 5 Macc % kymmnranma 20=6.690° a 20=3.157° napmaru nmkmap
MOC paBuIilia Katiamiaap opacugaru Mmacoda d=1.320 Ba d=2.796 nm;

TynaupyBun Mukaopuan 3 Macc % Kymmnranga 20=6.635° sa 20=2.083°
Japjaard IUKIap MOC paBHIIa KaTiamiaap opacuaard macoda d=1.331 Ba

d=4.256 nm ga y3rapralauruHu 2-pacMaaH KYypUIl MyMKHH.

4000 2798w

3000

Intensity

2500

2000 —

26
2-pacm. TITI/ITITIMAICloisite 20A komnosum penmeen epagueu
a) 90/5/5, b) 92/5/3, c) 94/5/1

Pacmuan kypuHuO TypuOAMKK TYIIupyBUM MUKIopu 5 Ba 3 macc %
KYLIWITaHJa MUKJIAPHUHT Oypyak CUIDKULIN, MHTEHCUBIIMKIApJAru y3rapuill Ba
Kariamjap — opacujard — MacoaHMHr  y3rapuiud - Ky3aTwiaad, Oy
WHTEpKaJaIUsIaHraH CTPYKTYPAHUHT XOCHJI OYNTaHIWTUAAH JanojaT Oepai.
TynmupyBun wMukgopu 1 wmacc %  Kymmwiranma 9ykKKd — MYKOIMO
sKc(oTuanUsTIaHTaH CTPYKTypa XOCHII OYIau.

Onuuran Hatwkanapra acocaH wManeunnanrad [III Ba TynaupyBuu
kyummu 11T xycycuarnapunu axmwnanuimura onu0 kenaau. byHu gusuk-
MEXaHUK, TEPMHUK aHAJIN3 Tax,IUIUIa KypuO YMKaMus.

OnuHran mnoJuMep KOMIIO3UTIAapAaH PeHTreHCTpyKTypanu TaxXJIui
MabJIYMOTJIapU TapaHTIMK-MYCTaXKaMJIMK XapaKTepUCTUKAIapUra OOFJIUKIUTH

TaaAKUK 3THIIOH.
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l-manBaJma MOHTMOPWJUJIOHUT, MAJICMH AaAHTUAPUIN TYTraH IIOJIUMCED

HAaHOKOMIIO3UTIIAPUHUHT MCXAHHUK XaPAKTCPUCTUKAJIAPH TAJAKHUK STHIIAU.

1-;xkanBaJ.

IMosunponuieH Ba yjaap acocuIaru HAHOKOMIO3UTJIAPHUHT

TaAPaHIJIMK-MYCTAXKAMJIMK XapaKTePUCTHKAIAPH

€ c E
Hucouii y3aiium Mexanuk HOHr Moayn
(Cranmapr) Ky4YJIaHHIIT [MPa]
Elongation at (Makcumym (20mMm/mun)
Hamynanap Tapkuon
Ne break [%0] Harpy3Ka)
Mmace.% .
(20mm/muH) Tensile Strenth
[MPa]
(20mMm/mun)
1 | 1r1(J-150) 100 870,55+40,25 35,17+0,25 943,00+33,16
2 | [IIIMA 100 626,61+1,73 27,67+0,51 687,93+50,05
3 | HIVIIIMA/Cloisite 20A 94/5/1 464,72+165,30 35,61+1,61 976,19+30,29
4 | ITI/TITIMA/Cloisite 20A 92/5/3 255,15+87,82 39,20+0,32 1198,81+30,73
S | OII/TITIMA/Cloisite 20A 90/5/5 173,52 + 69,08 36,36 + 1,75 1107,43 + 130,82
1-xanBanmmaH KYpUHAIWKH, KOMIIO3UT TapKHOWJa MallCMHU3alUsIaHTaH

TIOJIATIPOTIFIICH MAaBXYJIUTH MOAU(GUKANMSIIAHTAaH MOHTMOPWJUIOHUT TYTTaH
KOMITO3UTIAPHUHT TapaHTIuK Moaynu (E) oprumura onu6 xenau. [lomumepna
ATFOMOCHJIMKAT 3appadaJlapuHUHT AKCHOIMANMSIIAHTaH KUCMUHUHT OPTHIIH
OwiiaH yHWHT TapaHTJUK MOIYJW XaM OpPTHINM aHuKIaHau. JKaaBanma
KEeNTUPUIITaH KOMITO3UTJIAP CEepUSACHIAH KYpUHAAWKH, Oy XO0JIaT TapaHTJIHK
Moaynu nactnabku Illlra wucbatran 30 % ra roxopu Oynaran III/TIIIMA/
Cloisite 20A (tapku6 92/5/3 mac.%) HAHOKOMIIO3UTH 1A SAKKOJI Ky3aTHIIIH.

JCK

TynaupyBur MUKIOpU OPTUO OOpaETraHyivru cabadiu KOMIO3UTIAPHUHT SPUII

Kommo3utHuHT TepMorpamMmaiapu  3-pacMiia  KEITHPHITaH.

nykracu [1I1 ra aucbaran 6upo3 kamasu.
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_.—d
3-pacm. ) e | [/IIIMA/Cloisite
20A kxomnozum JICK
C
'?;f mepmozpammanapu
)1, E b)94/5/1, )
92/5/3, d) 90/5/5
bupok . . . . Tynaupysurad 1111
100 120 140 160 180 200
ra KUPUTHULL Temperature ( °C) IIIT HuHr TEepMan

CTAaOMJUIMTUHM CE3WIapiu Aapaxkana omupaaud. KOMIO3UTHUHT TapKkuOujaru
TYJIIMPYBUYM MUKAOPH opTranaa tepman xapopat [II1 nan roxopu 6ynub, xxyma

SXIIW TepMaJl CTAOUIUIMK KYpCaT/Iu.

T - PPCN

60-| kN

Weight (100 %)

40 W,

; ; . ; . . .
200 230 300 3% 400 o 500
Temperature (C)

4-pacm. TI sepu yusueu

OsnuHran HaTHKaJlapra acocCaH IMOJIMIIPOITHUJICH, MaJICHMHJIaHT'aH
ITOJIMITPOITHUJICH Ba MOI[I/I(bI/IKaI_II/IﬂJ'IaHFaH MOHTMOPHUJUIOHUTHH
dpaJIaliTUPUIIHUHI KaTJIaMJIN aJIFOMOCHIIMKAT C-)KC(l)OJII/IaL[I/IHCI/I aMalira OomuIIm

WMKOHHUHH O€pYyBYM ONTUMAJ MIAPOUTIIAP aHUKIIAHIH.
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