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Abstract

The aims of this work are to study the thermo-oxidative resistance property and the flame resistance ability of new
nanocomposite materials based on silicone grafted polyethylene (silicone-g-PE)/polyvinylchloride (PVC) blend and
nano-clay. The nanocomposites were prepared by Haake internal mixer with different silicone-g-PE/PVC and clay
contents. The obtained results showed that the 80 silicone-g-PE/20 PVC/3 clay nanocomposite (%) was good resistant
to 136 °C for 168 hours and the burning rate of the new nanocomposite was 9 mm/minute, about 8.2 times smaller in

comparison with that of silicone-g-PE (73.8 mm/minute).

Keywords: Silicone-g-PE, PVC, nano-clay, nanocomposite, thermo-oxidative resistance property, flame resistance

ability.

1. MO PAU

Polyetylen (PE) la mot polyme thong dung,
khong dat, co tinh chéat co hoc tot, d& gia cong va
dugc dung nhiéu trong linh vyc k¥ thuat va trong
cudc séng hang ngay. Song PE 1a mot polyme
khong phan cuc, do vy kha nang twong hgp ciua PE
v6i polyvinylclorua (PVC) khong tdt, hon nita tinh
chét chiu oxi hoa cia PE kém, vi vay da tién hanh
ghép PE vdi silicon (PE-g-silicon). Nguoc lai, PVC
1a mot polyme nhiét déo phan cuc c6 tinh chat
chéng chay tbt. Viéc két hop PE ghép silicon, PVC
va nano-clay s€ tao ra dwoc mot loai vat liéu
nanocompozit méi c6 nhiéu tinh chét vu viét, trong
d6 c6 tinh chat chiu oxi héa nhiét va kha ning
chéng chay.

Cong trinh nay 1a két qua nghién ctru vé tinh
chat chiu oxi hoa nhiét va kha ning chng chay cia
vat liéu nanocompozit trén co sé polyme blend PE-
g-silicon/PVC va nano-clay.

2. THUC NGHIEM

2.1. Nguyén li¢u va héa chit ban diu
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PE: Polyetylen mach thing ty trong thap
(LLDPE) cua Han Quéc, ty trong: 0,9175, chi )
chay MFI1 = 7.3 g/10 phut.

PVC: bot ctia Trung Qudc, loai huyén phu, ty
trong: 1,4, duogc tron voi 50 % (so vaoi 100 phﬁn
khéi lugng PVC) chat hoa déo dioctylphtalat
(DOP) va cac chét 6n dinh: 1,5 % stearat bari, 1,5
% stearat cadimi (t6 hop PVC), sau d6 duoc 0 &
nhiét d6 80 °C trong 8 gio.

Silicon: Vinyltrimetoxysilan (VITMS) cta hang
ABCR (buc), cong thuc hoéa hoc: CH,=CH-
Si(OCHs3)s, d tinh khiét: 98 %, nhiét do soi: 122-
124 °C.

Dicumylpeoxit (DCP): cia hang Merck (Puc),
d6 tinh khiét: 99 %.

Nano-clay: ciia Trung Qudc, khoang cich co
ban: dgg; = 1,441 nm.

2.2. Ché tao vat liéu nanocompozit PE-g-
silicon/PVC/nano-clay [1]

2.2.1. Ghép PE voi VTMS (PE-g-silicon)

T6 hop PE/VTMS/DCP ty 1& 100/2/0,1(%) dugc
tron trong may tron kin HAAKE (Puc) ¢ 160 °C
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v6i toe do tron 50 vong/phut, trong thoi gian 6 phiit.

2.2.2. Ché tao vit liéu nanocompozit
PVC/PE-g-silicon/nano-clay

Tb hop PVC/PE-g-silicon/nano-clay véi cac ty
1¢ khac nhau (%) dugc tron trong may tron kin
HAAKE ¢ 180 °C véi toc do tron 50 vong/phut,
trong thoi gian 6 phut. Sau d6, dwoc lay ra va ép
thanh dang tim trén may ép thiry luc TOYOSEIKI
(Nhat Ban) ¢ nhiét d6 180 °C vai luc ép 1la 100-150
kG/cm?, trong thoi gian 5 phut.

2.3. Cac phuwong phap nghién ciru
2.3.1. Phwong phap thir nghiém oxi hoa nhiét

Mau dugc thir nghiém theo thoi gian: 1, 2, 4 yél
7 ngay ¢ 136 °C trong ti Memert (Duc) cd tuan
hoan khong khi.
2.3.2. Phurong phdp do tinh chdt co hoc

Do bén kéo dut, do dan dai twong dbi duge do
trén may Zwick Z2.5 (Duc) tai Vién Ky thuét nhiét
dai, theo tiéu chuan DIN 5350~3 voi t60~d© kéo IQO
mm/phut ¢ nhiét do phong. Moi loai mau do 3 mau
de lay gia tri trung binh.
2.3.3. Phurong phdp thir nghiém chong chdy

Tinh chat chéng chay cua vat liéu dugc do theo
tiéu chuan UL 94 cua My theo phuong nam ngang

Pao Thé Minh va cong sy

(HB) tai Trupg tam k¥ thuat 1, Téng cuc tiéu chuin
do luong chat lugng khu vuc 1, Ha Noi.

3. KET QUA VA THAO LUAN

3.1. Tinh chat chju oxi hod nhiét
nanocompozit PVC/PE-g-VTMS/nano-clay

cua

Sy bién ddi cua do bén kéo dit (o) va do dan dai
tuong dbi (g) cua vat liéu vao thoi gian oxi hoa nhiét
(t) & 136 °C duoc trinh bay ¢ bang 1 va hinh 1. Két
qua cho thiy, PVC ban dau c6 do bén kéo dat 20,08
MPa va d6 dan dai twong ddi 480 %. Sau 7 ngay
thtr nghiém oxi héa nhiét, do bén kéo dut tang lén
54,67 MPa va d6 dan dai tuong ddi giam xubng con
13,03 %. Nguyén nhan la do & 136 °C, PVC bi phan
huy va xay ra qua trinh khau mach, do viy do bén
kéo dut tang va d6 dan dai twong d6i giam.

O polyme blend 80 PVC/20 PE-g-VTMS, PVC
chiém toi 80%, kha ning twong hop ciia né véi PE-
g-VTMS kém, do vay do bén kéo durt ban ddu chi co
4,94 MPa va d6 dan dai tuong dbi 84,68 %. Sau 7
ngay thir nghiém oxi hoa nhiét, do bén kéo dut ting
1én 24,86 MPa va do dan dai twong d6i giam xudng
chi con 2,46 %. O nanocompozit 80 PVC/20 PE-g-
VTMS/3 nano-clay, d6 bén kéo dut ciing ting 1én
22,04 MPa va d6 dan dai twong dbi ciing giam
xudng con 2,86 %. Nguyén nhan 1a do PVC bj phan
huy va khau mach. Song trong trudng hop nay, PVC
chi chiém 80 %, khi thu nghi¢m oxi hoa nhiét do
bén kéo durt co ting, nhung nho hon PVC.

Bdng I: Su bién d6i cua d6 bén kéo dut (o) va do dan dai twong dbi ()
vao thoi gian oxi héa nhiét (t) ¢ 136 °C

Mau c, MPa t, ngay
g, % 0 1 2 4 7
1 6 20,08 12,46 18,84 30,46 54,67
€ 480 135,7 67,45 20,75 13,03
2 6 15,91 6,44 7,49 8,34 8,36
€ 710 198,36 105,62 58,49 18,78
3 6 12,6 9,45 11,05 11,06 11,52
€ 560 151,4 122,5 92,5 58,45
4 6 4,94 9,43 19,34 23,69 24,86
€ 84,68 15,26 3,59 2,67 2,46
5 6 5,27 10,74 14,57 19,88 22,04
€ 35,63 10,35 2,83 2,5 2,86

Mau 1: PVC; 2: 20 PVC/80 PE-g-VTMS; 3: 20 PVC/80 PE-g-VTMS/3 nano-clay; 4: 80 PVC/20 PE-g-VTMS;

5: 80 PVC/20 PE-g-VTMS/3 nano-clay (%).
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Hinh 1: Su phu thudc cta d6 bén kéo dut (o, 1a) va do dan dai twong ddi (e, 1b) cua vt liéu
vao thoi gian oxi hoa nhiét (t) ¢ 136 °C
*: PVC; ¢: 80 PVC/20 PE-g-VTMS; m: 80 PVC/20 PE-g-VTMS/3 nano-clay
x: 20 PVC/80 PE-g-VTMS/3 nano-clay; A: 20 PVC/80 PE-g-VTMS (%)

Khi tang ty 1¢ PE-g-VTMS 1én 80 %, d6 bén kéo
dat cia blend 20 PVC/80 PE-g-VTMS 1a 15,91 MPa
va d6 dan dai twong ddi 710 %. O ty 1& nay 2 polyme
tuong hop v6i nhau tdt, do vay tinh chit co hoc thu
duoc cao. Sau 7 ngay thir nghiém oxi hoéa nhiét,
bén kéo dut giam xudng con 8,36 MPa va do déan dai
tuong ddi con 18,78 %, giam it hon so véi blend 80
PVC/20 PE-g-VTMS. Nguyén nhan c6 thé 1a ¢
blend 20 PVC/80 PE-g-VTMS: PE-g-VTMS la pha
lién tuc, con PVC la pha phan tdn dugc phan tan
trong nén PE-g-VTMS chiu oxi hoa nhiét, do vay
PVC bi phan huy va khau mach it hon.

Dang chii y 1a d6 bén kéo dirt ctia nanocompozit
20 PVC/80 PE-g-VTMS/3 nano-clay hau nhu khong
thay doi sau 7 ngay thir nghiém. Diéu dé cho thy,
trong truong hop nay nano-clay trong nanocompozit

¢ vai trd nhu mot tic nhan che chin, khi oxi hoa
nhiét vat liéu it bi anh hudng, do vay do bén kéo dut
cua vat liéu it thay doi.

3.2. Tinh chit chong chay ciia nanocompozit
PVC/PE-g-VTMS/nano-clay

Két qua ¢ bang 2 cho théy, téc do chay ciia PE-
g-VTMS la 73,8 mm/phut, nhé hon muc quy dinh la
75 mm/phut. O cac miu nanocompozit (1 va 2) tdc
d6 chay giam xudng con 9 va 9,7 mmm/phut, nhod
hon khoing 8,2 va 7,6 lan so véi PE-g-VTMS.
Nguyén nhan c6 thé 1a & cac mau nay nano-clay c6
cAu truc 16p gitr vai trd nhu mot tac nhan che chin
ngan can sy khuéch tan cia oxi, do vy lam giam toc
do chay [2-7].

Bdng 2: Téc do chay cua vt liéu PE-g-VTMS va PVC/PE-g-VTMS/nano-clay

Mau | Tén chi tiéu DPon vi Phuong phép thir | Mirc quy dinh | Két qua
1 9,0
) Téc d6 chay | mm/phit Tiéu chuén <75 9.7
3 UL 94-HB (M3) 738

Mau 1: 20 PVC/80 PE-g-VTMS/3 nano-clay; 2: 20 PVC/80 PE-g-VTMS/5 nano-clay (%); 3: PE-g-VTMS.

4. KET LUAN

- Vat liéu nanocompozit 20 PVC/80 PE-g-
VTMS/3 nano-clay (%) chiu oxi hoa nhiét t6t & 136
°C trong 168 gio.

- Vat liéu nanocompozit 20 PVC/80 PE-g-
VTMS/3 nano-clay (%) c6 tinh chit chéng chay tbt:

toc do chay nho hon khoang 8,2 lan so véi PE-g-
VTMS.

Loi cdm on: Tdc gia xin chan thanh cam on
Chirong trinh Khoa hoc vt liéu va GS. VS. Nguyén
Van Hiéu, Vién Han lam Khoa hoc va Cong nghé
Viét Nam da tao diéu kién cdp kinh phi dé ching toi
thue hién cong trinh nghién ciru nay.
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