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TOM TAT

Vat liéu polyme nanocompozit trén co s& cao su nitril butadien (NBR)/polyvmylchlonde
(PVC)/Nanoclay (Cloisite® 93A) dugc ché tao bang phu’orng phap tron kin rdi can tron. Anh
huong cua ham lugng Cloisite® 93A t6i cau tric, tinh chat vat liéu duoc khao st bang cdc
phuong phap kinh hién vi dién tir quét (SEM), hién vi dién tu truyén qua (TEM), nhidu xa tia X
(XRD), phan tlch nhiét trong lugng (TGA) va do mét sb tinh ning co hoc. Nhu’ng két qua nghién
ctru da chi ra rang, v6i ham lugng 3 % Cloisite® 93A gia cuong, vat lidu c6 cau triic dang chen
16p, c6 do bén nhiét cao va dat dugc tinh nang co hoc cao hon & céc ti 1€ khac va hon hin vat
liéu nén NBR/PVC blend.

Twr khod: vat liéu polyme nanocompozit, NBR/PVC blends, NBR, PVC, nanoclay, cloisite®

1. MO PAU

Mic dit méi ra doi va bit dau phat trién cich day khong lau [1, 2], song vat liéu polyme
nanocompozit dac biét 1a vat liéu polyme/clay nanocompozit da thu hit duoc sy quan tam cua
nhiéu nha khoa hoc trén thé gii v6i nhiéu loai polyme khic nhau nhu polyolephin [3, 4],
polyeste khong no [5, 6], nhwa epoxy [7], polyetylenoxit [8], polyvinyl clorua [9], cao su [10,
11],... Céc vat liéu nay déu ¢6 céc tinh nang co li, ki thut vuot trdi so vai vat liu polyme thong
thuong.

Cong trinh nay trinh bay mot sé két qua nghién ctru ché tao va tinh chat vét liéu polyme
nanocompozit trén co s¢ blend cua cao su nitril butadien (NBR) va nhua polyvinyl clorua (PVC)
v&i nanoclay.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Céc loai nguyén liéu, hod chit dugc sir dung nghién ctru ché tao polyme blend bao gdm
PVC-S loai SG 660 cta cong ty nhya TPC Vina; NBR cua Han Qudc, chat hod déo DOP cua
Trung Quéc, cdc chit 6n dinh nhu Cd-stearat, Ba-stearat ciia Vién cong nghé xa hiém, Vién
Nang luong nguyén tr Viét Nam; nanoclay loai cloisite® 93A cia My, c6 khoang céch co ban
door = 23,6 A°, duong lugng trao ddi caction 90 meq/100 g, ham lugng 4m nho hon 2%; cdc phu
gia khac nhur axit stearic, luu huynh, ZnO, xtc tién M ciia Trung Qudc.

2.2. Phwong phap nghién ciu
2.2.1. Ché tao vdt liéu nanocompozit

- Budc thir nhét tron riéng PVC véi chét 6n dinh va chét hod déo DOP, nanoclay trong cbi
str, sau d6 dem 1 nhiét ¢ 70 °C trong 6 gio.

- Budc thir 2 lay PVC da tron chét hod déo va nanoclay phdi tron véi cao su NBR va céc
phu gia khdc trong mdy tron kin Haake & 170 °C, thoi gian 7 phuit va toc dd 50 vong/phuit.

- Budc thir 3, vat liéu to hop sau khi tron trong mdy tron kin duge phdi tron tiép véi luu
huynh ¢ nhiét d6 thuong trén mdy cén 2 truc trong 5 phit. Mau vat li¢u dugc ép luu hod trén
mdy ép thuy luc & nhiét do 170 °C, dp suat 6 kg/cm’, thoi gian 6 phit. Sau d6 1y khuon ra va dé
ngudi dén khoang 70 °C, thao khudn, lay mau.

2.2.2. Nghién cuu cdu triic, tinh chdt cia vat lieu

Tinh chit co hoc cutia vat liéu dugc do trén may kéo dut theo tiéu chuén TCVN 4509 — 88
(d6 bén kéo dit va do gian dai), TCVN 1595 — 88 (d0 cung). Phan tich nhiét trong lugng (TGA)
dugc thyc hién trong mdi truong khong khi voi tbc do tang nhiét d 10 °C/phit tir nhiét do
phong dén 700 °C trén mdy Shimadzu TGA- TA50 (Nhat Ban). Khoang cdch co so giita céc 16p
nanoclay duoc do bang may nhidu xa tia X Siemens D 5000 (CHLB Dirc) v6i ngudn phit tia Cu
budc séng 1,5406 A, dién 4p 30 kV, géc quét thay ddi 2 - 70°, tbe do dém 1 do/phut, ciu tric
hinh thdi cua vat liéu dugc phan tich qua anh kinh hién vi dién tr truyén qua (TEM) trén may
Jeol TEM 1010 tai Vién V¢ sinh phong dich Trung wong.

3. KET QUA VA THAO LUAN
3.2. Anh huéng cia ham lwong nanoclay téi tinh chét co Ii cia vat liéu

Cin cr nhitng két qua khao sat anh hudng cua ti 1& cdu tir t6i tinh chit co hoc cua vat liéu
[12], ching t6i chon blend c¢6 ti 1¢ NBR/PVC la 70/30 lam vat li¢u nén dé ché tao vat liéu
nanocompozit. Anh huéng ham lugng nanoclay dén tinh chat co hoc ctia vat lidu dugce trinh bay
trong bang 1.

Tir cc két qua trén bang 1 cho thay rang, vat liéu blend NBR/PVC khi dugc bién tinh bang
mot luwong nhd nanoclay (1%), tinh chét co 1f da tang manh ma dac biét 1a do bén kéo dut (tang
tir 18,14 MPa lén 20,92 MPa). Khi ham luong nanoclay ting tir 1 dén 3 % thi do bén kéo dut
tiép tuc tang, song khi ham lwong nanoclay vugt qui 4 %, do bén kéo dut lai c6 xu hudng giam
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manh. Con ddi véi céc tinh chat nhu d6 dén dai khi dat thi giam dan, do dan du va do cung ting
dan khi ham luong nanoclay ting. Diéu ndy c6 thé giai thich do nanoclay c6 kich thuéc nho,
dién tich bé mat 16n nén ¢ ham lugng nho, ching da phan tan rat tot trong vat liéu nén tao ra cac
lién két vat 1f nhung c6 d6 bén cao. Vi vay 1am cho vt lidu c6 d6 bén kéo dut ting, song do gidn
dai khi dut giam. Tuy nhién khi ham lugng nay 16n hon ham Iugng tdi wu (¢ ddy 1a 3 %), chiing
s& tap hop lai voi nhau tao pha riéng, giy can tré twong tic giita hai pha don - vat liéu nén gidng
v6i cdc loai don hoat tinh théng dung khac, do vay ching lam tinh chit vét lidu suy giam. Nhiing
két qua nay kha phit hop nhitng két qua nghién ctru ctia mot s6 téc gia khac [13, 14].

Cin cir vao céc két qua trén, chiing toi chon ham lugng nanoclay 12 3 % dé nghién ciru tiép.

Bang 1. Anh huéng ciia ham lugng nanoclay dén tinh chét co i cua vt liéu

% Nanoclay bo bén kéo b6 dan dai Do dan Do cing
dut (MPa) i dirt (%) du (%) (Shore A)

0 18,14 580,0 21,2 63,0

1 20,92 535,2 22,5 64,0

2 21,53 521,0 23,0 64,5

3 23,12 5194 23,5 65,0

4 22,94 515,0 24,0 65,0

5 21,48 513,0 25,2 65,5

6 20,64 5125 25,5 65,5

7 19,12 508,6 26,0 66,0

3.3. D) bén nhiét cia vat liéu

Do bén nhiét cua vat liéu duoc ddnh gid thdng qua qud trinh phan hiy nhiét cia mot s mau
vat liéu ti€u bi€u bang phuong phdp phan tich nhiét trong lugng (TGA). Két qua nghién cuu
dugc trinh bay trong bang dudi day.

Bang 2. Nhiét do bit dau phan huy va ton hao trong lugng ciia vat liéu

Mau vit liéu Nhiét do bat dau | Nhiét do phan | Toc do mat Mat khoi
phan huy (°C) | hiy manh nhat | khoi lugng luong dén
1(°0) mg/ min 500 °C (%)
NBR/PVC 239,57 441,12 0,447 52,690
NBR/PVC/Cloisite® 251,94 44738 0,377 47,586
93A (3%)

Céc két qua cho thay rang, d6 bén nhiét cua vat lidu da duogc ting 1én dang ké khi cho thém
nanoclay vao vét liéu. G miu vat liéu blend NBR/PVC chua c6 nanoclay, nhigt d6 bat dau phan
huy 1a 239,57 °C va phan hiy manh nhét dau tién 13 441,12 °C, trong khi & mau vat lidu trén c6 3
% nanoclay da tang 1én twong tng 1a 251,94 °C va 447,38 °C. Bén canh d6, tén hao khéi lugng
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dén 500°C ciing nhu tbc d6 mét khéi lwong clia mau vat lidu c6 nanoclay ciing nhé hon ctia mau
vat liéu NBR/PVC.

3.4. CAu tric caa vat liéu
3.4.1. Gian @6 nhiéu xa tia X (XRD)

Céu tric cua nanoclay trong mang nén polyme duoc khao sit bang phuong phap nhiéu xa
tia X (XRD). Cic két qua khao sat nhidu xa tia X cta nanoclay va NBR/PVC/Clay nanocompozit
dugc trinh bay trén hinh 1.
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Hinh 1. Gian d6 nhiéu xa tia X cua nanoclay loai Cloisite® 93A (a) va
vat liéu NBR/PVC/Cloisite® 93A nanocompozit (b)

Tir hinh 1 ¢6 thé thy rd pic phan xa (001) ctia nanoclay xuat hién tai géc 26 = 3,82° véi
khoang céch co 56 d = 2,384 nm. Vi khoang cich co s¢ nay, céc 16p cua nanoclay ban dau van
& trang théi trat tw. Sau khi dwoc dua vao nén vat liéu to hop NBR/PVC, khoang cach co sO cua
nanoclay tang 1&n 3,721 nm v6i géc phan xa 26 = 2, 32°. Két qua nay cho thay rang, ciu tric cdc
16p cua nanoclay da bi thay ddi va chuyén thanh cau triic xen 16p (intercalation) trong mang nén
cao su blend cia NBR/PVC. Nhu vy c6 thé néi voi phuong phdp ché tao tién hanh da tao ra
dugc vat lisu NBR/PVC/clay nanocompozit. Va ciing chinh vi vdy ma hau hét cdc tinh ning co
1i va kha nang bén nhiét ciia vat liéu ting 1én déng ké.

3.4.2. Cdu triic hinh thdi cia vat liéu

Hinh 2. Anh TEM mau vit liéu NBR/PVC/Clay nanocompozit
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Dé 1am 15 hon céu tric cua vat li€u, anh chup béng kinh hién vi dién tur truyén qua cuda vat
liéu dugc chyp trén may Jeol TEM 1010 (Jeol-Nhat Ban) trinh bay trén hinh 2.

Nhan théy réng, cac lép clay da duoc béc ta’lch3 tao thanh cac vét gien trong nér} vat liéu.
Gitra céc 10p clay 1a cdc phén tir vat liéu polyme nén da chen vao. Di€u nay mot lan nira da
khang dinh sy tao thanh vt liéu NBR/PVC/Clay nanocompozit 6 dang chen 16p.

4. KET LUAN

Tu nhiing két qua thu duoc cho t’héy rang, bang phuong phdp tron kin (& trang thai néng
chay) phoi hop v6i can tron da ché tao dugc vat li¢u polyme nanocompozit trén co so
NBR/PVC/Cloisite® 93A nanocompozit dang chen 16p.

Nhimng két qua phan tich nhiéu xa tia X (XRD), anh chup béng kinh hién vi dién tir truyén
qua da chimg minh ¢6 céc mach polyme nam xen k& trong 16p nanoclay va do vdy lam tang tinh
chat co hoc ciing nhu d§ bén nhiét cua vat li€u trén co sé blend NBR/PVC.

Vit li¢u NBR/PVC/Cloisite® 93A nanocompozi‘t c6 tinh nang co hoc va do bén nhiét vuot
troi so vai vat liéu blend NBR/PVC c¢6 cung thanh phan.
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ABSTRACT

SOME RESEARCH RESULTS ON PREPARATION
OF POLYMER NANOCOMPOSITES BASED ON NBR/PVC AND NANOCLAY
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Nitrile butadiene rubber/polyvinylchloride blend/Cloisite® 93A nanoclay nanocomposites were
prepared by melt blending in internal mixer and following by two-roll mill. The effect of
nanoclay on mechanical, thermal properties and microstructure of the nanocomposites was
investigated by tensile testing, thermogravimetric analysis, X-ray diffraction (XRD) and
Transmission Electron Microscopy (TEM). The results showed that Cloisite® 93A could enhance
mechanical properties and thermal stability of materials, and the highest results were obtained
with a Cloisite® 93A content of 3 wt%. According to XRD patterns and TEM images,
intercalated structure of nanoclay was observed.

Keywords: polymer nanocomposite, NBR/PVC blends, NBR, PVC, nanoclay, cloisite®
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