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TOM TAT

Vit liéu polyme nanocompozit tréryss cao su nitril butadien (NBR)/polyvinylchloride
(PVC)/Nanoclay (Cloisit8 93A) dugc cté tao king phrong phap tn kin 6i can ton. Anh
huong aia ham krong Cloisité] 93A 16i cau trdc, tinh cht vat liéu duoc khio sat Bing céac
phuong phéap kinh i vi dién tr quét (SEM), Hin vi dién tir truyén qua (TEM), nHu xa tia X
(XRD), phan tich nfit trong hrong (TGA) vado mot s tinh ning a hoc. Nhitng két qua nghién
ctru d& cH ra rng, Wi ham krong 3 % Cloisité 93A gia arong, Vat liéu c6 du trac ding cheén
l¢p, c6dd bén nhigt cao vadat duoc tinh ring @ hoc cao lvn & céc t 1é khac va bn hin vat
liéu ietn NBR/PVC blend.

Tuwr khod:vat liéu polyme nanocompozit, NBR/PVC blends, NBR, PVQ)atday, cloisité]

1. MO PAU

Mic du néi ra doi va bit ddu phat trén cachday khong lau [1, 2], songavliéu polyme
nanocompozitiac biét 1a vat liéu polyme/clay nanocompozifi thu hitduoc ar quan tam ¢a
nhiéu nha khoa éc trén tié gioi voi nhiéu loai polyme khac nhau nhpolyolephin [3, 4],
polyeste khong no [5, 6], o epoxy [7], polyetylenoxit [8], polyvinyl cloru#®], cao su [10,
11],... Céc ¥t lidu naydéu cé cac tinh#ng @ Ii, Ki thuit vuot troi so Wi vt liéu polyme théng
thuong.

C6ng trinh nay trinh bay éhsd két qua nghién ¢u ché tao va tinh cht vat liéu polyme
nanocompozit trénccsd blend @a cao su nitril butadien (NBR) vaurdn polyvinyl clorua (PVC)
véi nanoclay.
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2. VAT LI EU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién aru

Cac lai nguyén Iu, hoa cht dugc ar dung nghién ¢u ché tao polyme blend baodgn
PVC-S lai SG 660 @a cong ty nra TPC Vina; NBR @a Han Qéc, chit hoa @o DOP @a
Trung Quc, cac cht on dinh nhr Cd-stearat, Ba-stearaba Vién cong ngh xa hiém, Vién
Nang lrgng nguyénit Viét Nam; nanoclay la cloisitel] 93A aia My, c6 khang cach o ban
doo1 = 23,6 &, duong hrong traoddi caction 90 meq/100 g, hamdng 4m nhd hon 2 %; cac ph
gia khac nlr axit stearic,tu huynh, ZnO, xtc tin M caa Trung Qéc.

2.2. Phrong phap nghién @&u
2.2.1. Clé tgo it liéu nanocompozit

- Budc ther nht tron riéng PVC i chit 6n dinh va clit hod ¢o DOP, nanoclay trongdt
sir, saudé demu nhiét & 70°C trong 6 gb.

- Buoc thir 2 lay PVC da ton chit hod dto va nanoclay phi tron i cao su NBR va céc
phu gia khac trong maydn kin Haakey 170°C, thoi gian 7 phut vadc do 50 vong/phlt.

- Budc thr 3, vat liéu 6 hop sau khi #n trong may @n kin dugc phdi tron tiép v6i luu
huynh ¢ nhiét do thuong trén may can 2ic trong 5 phat. Mu vat liéu duoc ép lru hoa trén
may ép thg luc & nhiét do 170°C, 4p sét 6 kg/cnf, thoi gian 6 phat. Sadé liy khuén ra vaté
ngwi dén khaing 70°C, thao khudn dy mau.

2.2.2. Nghién#u ciu trac, tinh clt cia wit liéu

Tinh cHit co hoc cia VAt liéu dugc do trén may kédt theo tiéu chin TCVN 4509 — 88
(46 bén kéodit vado gidn dai), TCVN 1595 — 881§ cing). Phan tich nbi trong rong (TGA)
dugc thyc hign trong mai teong khdng khi i téc d6 taing nhét ¢6 10 °C/phdt & nhiét do
phongdén 700 °C trén may Shimadzu TGA- TA50 @tlBan). Khaing cach o sv giita cac &p
nanoclaydugc do bing may nhu xa tia X Siemens D 5000 (CHLBYc) véi nguon phat tia Cu
buéc séng 1,5406 Adién ap 30 kV, goc quét thaybi 2 - 70, toc do dém 1 do/phdt, du tric
hinh thai @a \at lidu duoc phan tich quanh kinh hén vi dién tr truyén qua (TEM) trén may
Jeol TEM 10104 Vién Vé sinh phong gth Trunguong.

3. KET QUA VA THAO LUAN
3.2.Anh hwéng aia ham kreng nanoclay i tinh chét co Ii cia vat li éu

Cian ar nhitng két qua khao satanh hrong aia i 16 ciu tir téi tinh chit co hoc aia \at lidu
[12], chang tdi chn blend coitlé NBR/PVC la 70/30 lam at liéu rén dé ché tao vat lidu
nanocompozitAnh hrong ham frgng nanoclaytén tinh clit co hoc cia vat li¢u duoc trinh bay
trong king 1.

Tir cac Kt qua trén king 1 cho thy rang, \at liéu blend NBR/PVC khitugc bién tinh king
mot lwong nkd nanoclay (1%), tinh éh co |i d& ting manh madic biét 1a do bén kéodut (ting
tir 18,14 MPa lén 20,92 MPaKhi ham rong nanoclayang tir 1 &én 3 % thido bén kéodut
tiép tuc ting, song khi hamibng nanoclay wot qua 4 %d¢ bén kéodut lai c6 xu hrong gam
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manh. CoOnddi vai cac tinh cht nhr do dan dai khidat thi giam din, d6 dan dr vado ciing ting
din khi ham trong nanoclaying. Biéu nay c6 th giai thich do nanoclay c6 kichwhc nhd,
dién tich k& mat Ién nénd ham lrong nho, chiingdd phan tanit tot trong \at liéu rén tao ra cac
lién két vat I nhung c6dé bén cao. Vi gy lam cho 't liéu c6do bén kéodut ting, songid gian
dai khidat giam. Tuy nhién khi hamuong nay bn hon ham trong i vu (6 day 1a 3 %), chang
& tap hop lai véi nhau ho pha riéng, gayan tré tuong tac gita hai phaton - vat liéu rén gidng
vé6i cac laai don haat tinh théng dng khac, do &y chang lam tinh cit vat liu suy gim. Nhing
két qua nay kha phu ¢p nhing Kt qua nghién ¢u aia mbt sb tac gi khac [13, 14].

Can ar vao cac kt qua trén, ching téi ofn ham {rong nanoclay 1a 3 %é nghién éu tiép.

Bang 1.Anh hrong aia hamtrgng nanoclayién tinh chit co Ii caa \at liéu

% Nanoclay b6 bén kéo b6 dan dai b6 dan Do ciing
dat (MPa) i dut (%) 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 23,12 519,4 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.P9 bén nhiét cia vat li éu

Do bén nhiét ciia vat ligu duoc danh gia thong qua qua trinh phaty Imhigt cia mjt s6 miu
vat liéu tiéu béu bing phrong phédp phan tich rtitrong hrong (TGA). Két qua nghién &u
dugc trinh bay trong dng dréi day.

Bang 2 Nhiét do bit ddu phan hgi va Hn hao tong lerong aia vat liéu

Mau vat liéu Nhigt do bat dau | Nhiét o phan | Toc do mat Mat khoi
phan hiy (°C) | hay manh nhat | khoi lugng lugng déen
1(C) mg/ min 500°C (%)
NBR/PVC 239,57 441,12 0,447 52,690
NBR/PVC/Cloisité] 251,94 447,38 0,377 47,586
93A (3%)

Cac Kt qua cho thiy ring, do bén nhiét caa vat liéu da duoc ting 1éndang K khi cho thém
nanoclay vao 4t liéu. O mau vat liéu blend NBR/PVC cha c6 nanoclay, nbii d6 bt ¢iu phan
huy 1a 239,57°C va phan tiy manh nhit dau tién 14 441,12C, trong khio mau vat li¢u trén c6 3
% nanoclayda ting lén trongtng la 251,94C va 447,38C. Bén anh do, ©n hao kidi lugng
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dén 500C ding nhr tbc d6 mét khéi lwong aia mhu vat liéu c6 nanoclaying nr hon cia miu
vat liéu NBR/PVC.

3.4. Ghu trc cuaa vat liéu
3.4.1. Giin do nhiéu xg tia X (XRD)
Cau trdc @a nanoclay trong amg rén polymeduoc khio sat ing phrong phéap nhiu xa

tia X (XRD). CAac Kt qua khao sat nhiu xa tia X cia nanoclay va NBR/PVC/Clay nanocompozit
duoc trinh bay trén hinh 1.
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Hinh 1.Gian d6 nhiéu xa tia X cia nanoclay lai Cloisite® 93A (a) va
vat liéu NBR/PVC/Cloisite® 93A nanocompozit (b)

T hinh 1 c6 th thiy rd pic phin xa (001) @ia nanoclay xit hién tai géc B = 3,82 V6i
khoang cach o s5 d = 2,384 nm. i khoang cach o s nay, cacdp aia nanoclay badiu vin
& trang thai tét tr. Sau khiduoc dua vao Bn vat lidu t hop NBR/PVC, khéng cach o sv caa
nanoclay ing Ién 3,721 nméi géc phin xa 28 = 2,32. Két qua nay cho thy ring, du tric cac
|¢p cia nanoclayta hi thayddi va chuyén thanh éu tric xen dp (intercalatior) trong mang rén
cao su blendi@ NBR/PVC. Nix viy c6 th néi wi phuong phap ch tao tién hanhda o ra
duoc vat lisu NBR/PVC/clay nanocompozit. Vairg chinh vi vy ma Hiu hét cac tinh Bing @
i va kha ning Bén nhiét caa at liéu ting 1éndang K.

3.4.2. Giu tric hinh thai ga it liéu

Hinh 2.Anh TEM ndu vt liéu NBR/PVC/Clay nanocompozit
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Pé lam rd on ciu trac @a Vat liéu, anh chup bing kinh hén vi dién tir truyén qua @a VAt
liéu dugc chup trén may Jeol TEM 1010 (Jeol-BHBan) trinh bay trén hinh 2.

Nhan théy rang, cac ép clay da duoc boc tach,do thanh céc & den trong Bn vat li¢u.
Gilra cac ép clay la cac pdn tir vat ligu polyme @n d& chén vaobiéu nay nét lan nira da
khang dinh sr tao thanh 1t liéu NBR/PVC/Clay nanocompozitdang chén dp.

4. KET LUAN

T nhitng Kt qua thu dugc cho thy ring, bing phrong phap #n kin @ trang thai néng
chay) phdi hop V6i can ton da ché tao dugc vat ligu polyme nanocompozit trénocsd
NBR/PVC/Cloisite® 93A nanocompozitdg chendp.

Nhirng kKt qua phan tich niiu xa tia X (XRD), anh chup bing kinh hén vi dién tir truyén
quada chirng minh c6 cac ath polyme &m xen K trong bp nanoclay va dody lam ting tinh
chit co hoc ding nhr d6 bén nhiét caa vat liéu trén © s blend NBR/PVC.

Vit lieu NBR/PVC/Cloisite® 93A nanocompozit c6 tining @ hoc vado bén nhigt vuot
troi so Wi vat liéu blend NBR/PVC cé cung thanhgrh
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ABSTRACT

SOME RESEARCH RESULTS ON PREPARATION
OF POLYMER NANOCOMPOSITES BASED ON NBR/PVC AND NANCDAY

Hoang Tuan Hurg Luong Nhu Hdli, Bao The Minf, Ngo Ke Thé Po Quang Khanyg’
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Nitrile butadiene rubber/polyvinylchloride blenddi¥itel] 93A nanoclay nanocomposites were
prepared by melt blending in internal mixer anddiing by two-roll mill. The effect of
nanoclay on mechanical, thermal properties and asiaicture of the nanocomposites was
investigated by tensile testing, thermogravimetaigalysis, X-ray diffraction (XRD) and
Transmission Electron Microscopy (TEM). The resahliswed that Cloisifé 93A could enhance
mechanical properties and thermal stability of make and the highest results were obtained
with a Cloisité] 93A content of 3 wt%. According to XRD patternsdalEM images,
intercalated structure of nanoclay was observed.

Keywords:polymer hanocomposite, NBR/PVC blends, NBR, PN&hoclay, cloisitg
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