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NGHIEN CUU ANH HUGNG CUA CHE DO XU LY NHIET
PEN CAU TRUC VA TiNH CHAT VAT LIEU POLYPROPYLEN
GHEP ANHYDRIT MALEIC/NANOCLAY COMPOZIT
PHAN I - ANH HUGNG CUA CHE DO XU LY NHIET DEN SY HiINH THANH

CAU TRUC VAT LIEU POLYPROPYLEN GHEP ANHYDRIT
MALEIC/NANOCLAY COMPOZIT (PPMA/NC)

Pén Toa soan 3-10-2006

BUI CHUONG, DANG VIET HUNG
Trung tam nghién citu vt liéu polyme, Truong Dai hoc Bdch khoa Ha Ngi

SUMMARY

In this study, the samples of PPMAINC were heal treated with various cooling rate. The
results of XRD analysis show, that the material was cooled with the lower rate, the formation of
exfoliated structure become more favorable. However, cooling rate does not effect on
microcrystalline structure of material in whole. It may effect only on crystallization degree.
Beside, DSC results show the crystalline structure of PPMAINC is less perfect in comparison with
that of PP-g-MA, that is expressed in lower melting temperature of PPMAINC.

[- M3 DAU

Vat ligu polyme nanocompozit di tu
polypropylen (PP) va nanoclay dugc tap trung
nghién cru manh mé trong thi gian gdn day do
¢6 mot loat nhimg tinh chat vu viét déng thoi
duge két hop vdi kha nang gia cong khéd thuan
lgi va gia thanh hop 1y. Tuy nhién, do d9 phan
cuc rat nho, PP thudng duge bién tinh bing
nhitng nhém chitc phan cuc (maleic anhydrit,
hop chat chia nhém hydroxyl ...) nhim tang
cudng kha nang tuong tac v&i nanoclay bién tinh
hiu co. Nha d6, viéc tao thanh clu tric nano
duge dé dang hon [1].

Trong cong trinh nghién ciu trude day (2]
di thong bdo: ché do xir 1§ nhiét khi ché tao vat
liéu nanocompozit di tir polypropylen ghép
maleic anhydrit v nanoclay (PPMA/NC) c6 anh
hudng ré rét dén co ché phd huy vat liéu nay.
Khi gidm t6c do (tang thot gian) k€t tinh, vat

lieu c6 xu hudng chuyén tir phd huy déo sang
pha huy gidon. Diéu nay ¢ lién quan dén sy hinh
thanh cau tric tinh thé trong qué trinh két tinh.
Cic nghién cifu vé qud trinh két tinh bat ding
nhiét clia polypropylen/nanoclay compozit (3, 4]
cho thdy khi thay dé1 t6c do két tinh, hinh théi
cdu triic ciing ¢6 nhitng thay ddi tuong vng. Sy
thay déi cdu tric nay da dén dén mot s6 thay déi
tinh chédt (co hoc, luu bién ...) cua vat liéu
nanocompozit.

Trong bii bdo ndy trinh bay mét s6 két qua
nghién ciu vé su thay ddi cfu tric vat lieu
PPMA/NC khi thay d6i ché d¢ xir 1§ nhiét trong
qud trinh ché tao vat liéu.

1l - THUC NGHIEM

1. Vat liéu

PP-g-MA duge ch€ tao tai Trung tam
Nghién ctfu vat liéu polyme, Trudng Dai hoc
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Bach khoa Ha Noi theo phuong phép trinh bay &
[5). Ham lugng MA ghép 0,5%, chi s6 chay 160
/10 phit ¢ 230°C, tai trong 2,16 kg.

Nanoclay loai I28E do hing Nanocor (USA)
cung cip.

PPMA/NC dugc ché tao trén mdy diin mot
truc vit Brabender (Difc) véi t6c do quay cha
truc 120 v/phit, nhiét d¢ 165°C. Ham luong
nanoclay 6% so v6i nhura nén,

Sau khi ra khoi may din, vat lieu duge lam
nong chay ¢ 200°C trong 10 phdt va lam ngugi
theo ba ché do:

- Toi - lam lanh dot ngot (100 K/phit) ky
hiéu T1.

- D& nguoi trong khong khi véi 16c do
10K/phut, ky hiéu T2.

- U nhiét va cho giam nhigt do ti tir (0,1
K/phiit), k¥ hiéu T3,

2, Phuong phap thir nghiém
- Nhiéu xa Ronghen (XRD) duoc do trén

méy Brucker D 5005 sir dung birc xa CuK,, dién
dp 40 kV, cudng do 30 mA, t6c do quét 2%phut
tir gée 0,6 dén 40°.

Qud trinh néng chdy duge dinh gid bing
phuong phdp do nhiét vi sai quét (DSC), t6c do
gia nhi¢t 10 K/phit trén mdy Bahr DSC 310
(Diic).

I - KET QUA VA THAO LUAN.

1. Khao sat sy hinh thanh ciu tric
nanocempozit

Khi phan tén nanoclay vao nén PP-g-MA,
khoang ciach gidta cdc 16p silicat (Khoang cdch d)
bi ddy ra va tao thanh cdc cdu tric nano dang
xen k& hodc tach 16p. Diéu nay dugc phéan dnh
kha rd trén gidn d6 XRD cia clay trude va sau
khi dugc phén tan vao nén polyme. Vi vay di sir
dung phép phan tich XRD dé danh gid anh
huéng clia xir 1y nhiét dén cdu tric vat lieu
PPMA/NC (hinh 1).
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Hinh I: Gian d6 nhiéu xa ronghen cita PPMA/NC véi cde ché do xit 1y nhi¢t khdc nhau (T1, T2, T3)

Gian d6 XRD cho thdy, véi cdc ché do xir ly
nhi€t khdc nhau, khodng cdch d cia cdc miu
PPMA/NC c6 sy phan biét 13: & ché do 16i (T1)
khodng cich d 1a nho nhat (27,96 A) con ché do
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t nhiét (T3) gid tri nay Ién nhat (30,95 A).
Trong ché do T2, khodng cdch nay c6 gla tri
trung gian (28,47 A). Nhy vay cd (hé thdy rang
v4i ché€ do nhiét thich hop, qué trinh xen ké van



ti€p tuc dién ra sau khi qu4 trinh néng chay da
két thdc. Piéu nay cing phl hop v6i quan sat
cla cac tdc gia |6] theo dé cdu tric nano van
11€p tuc dugc hinh thanh hoac héi phuc sau khi
di két thiic tic dung cla lyc bén ngoai lén thé
néng chay.

Dé ddnh gid chinh xdc hon cdu tric nano
dugc hinh thanh, da st dung cong thitxc Scherrer
[7].

, 0,954

"~ Bcos®

Trong dé: t1a do day tinh thé nano; 0 13 géc

Bragg; B la do rong pic so véi chudn, duge xdc
dinh bdi cong thic B* = B} -B.; B,, B, la
do rong pic cia mu va chia vat ligu chuln.
S6 16p silicat trung binh trong tinh thé duge
tinh theo cong thic:
t
n=—
d
Trong dé: n la so 19p silicat trung binh; d 14
khoang cach d xdc dinh tir s6 lieu XRD.

Céc két qua tinh todn duge trinh bay ¢ bang
1.

Bdng 1. Mot s6 thong s cua cdu tric PPMA/NC véi cde ché do xir Iy nhiét khac nhau

Thong s6 I128E PPMA/NCTI | PPMA/NC T2 | PPMA/NC T3
Khoang cach d, A 26.33 27,96 28 47 30,95
Do day tinh thé, A 313 126 116 80
| S6 16p silicat rung binh 12 4,5 4,1 2,6

Céc két qua ¢ bang 1 cho thay, khi thoi gian
U nhiét tang 1én thi do day cau tric tinh thé nano
gidm xudng, s6 16p silicat trung binh ciing giam
chimg 10 ngoai ciu tric xen k€ cdn ¢é mot phan
cdu tric trée 18p duge hinh thanh. Ty 1& cau tric
troc 16p tang theo thai gian G nhiét.

Gian d6 XRD & phan géc 28 18n con cho
thiy trong phan polyme khong xen k&, ciu tric
tinh thé khong c6 sy thay déi thé hién & su ddng
nthat vi tri cdc pic. Tuy nhién, mic do két tinh &
mau ¢6 ché do xir 1y nhiét T3 Ia cao nhét, thé
hién & cuong do pic cao hon. Cic két qud tinh
todn cing cho két qua twong ting (bang 2),

2. Anh huéng caa ché do xir 1y nhiét dén qué
trinh néng chay

Qua trinh néng chay ctia PPMA/NC dugc

khéo sat bang phuong phdp nhiet vi sai quét
(DSC). Mau qua xir Iy nhiét & cdc ché do khdc
nhau (T1, T2, T3) duge dun nong voi tée do
10K/phiit, Gian dé DSC cla cdc miu PPMA/NC
dugc trinh bay & hinh 2.

Tur cdc gian d6 DSC & hinh 2 cho thdy,
PPMA/NC ¢ ca ba ch€ do xu ly nhiét déu cd
nhiet do néng chay thdp hon so véi PP-g-MA
ban dau (tvong tng 14 166°C, 165°C va 163,5°C
so v6i 169°C). Diéu nay ching t6 cac tinh thé
hinh thanh trong nanocompozit khéng két bd
chat ché bing trong PP-g-MA ban diu. Trong
khi d6, nhiét d¢ ndng chay cia PPMA/NC trong
cdc ch€ do xu 1y nhiét khiac nhau chénh léch
khong nhiéu ldm. Diéu nay can duge lvu § trong
nhimg nghién cttu ti€p theo vé vt liéu nay.

Bdng 2: Mitc do két tinh ciia PPMA/NC

. PPMA/NC PPMA/NC PPMA/NC
hi s6 P-g-
Chiso PP-g-MA Tl ™ T3
Nhiét ndéng chay, J/g 46,5 49,9 59.3 67,3
bo két tinh, % 225 24,1 28,6 325 i
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Heat flux (pV)

T T T T

156 - 1568 160 162

164

T T T T T

166 168 170 172 174

Nhiét d¢, °C
Hinh 2: Gian 46 DSC cta PPMA/NC (T1, T2, T3) va PP-g-MA

IV - KET LUAN

1. Viéc xir Iy nhiét sau khi tron néng chay
¢6 anh hudng rd rét dén cau tric nano trong vat
lieu PPMA/NC. Khi t6¢ do ha nhiét nhd (1) s6
16p silicat con lai trong cdu triic xen ké (2,6 16p)
nho hon so véi khi lam lanh nhanh (4,6 16p) va
nhd hon han so véi nanoclay ban dau (12 1dp).
Didu nay ¢6 nghia 1a khi thoi gian 4 nhiét kéo
dai, ty 1& cau tric trée 16p sé tang lén. Tréi lai,
cdu tric tinh thé phan polyme it chiu anh hudng
clia ch& do xr 1¥ nhiét.

2. Nhiét d6 néng chay cia PPMA/NC & ca
ba ch& d¢ xit Iy nhiét déu nho hon so véi PP-g-
MA ban ddu chimg to tinh thé nanocompozit
kém hoan hao hon so vai PP-g-MA.
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