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a)MMT

b) HIPS/MMT
¢)Org-MMT

d) HIPS/Org-MMT

Relative intensity

Fig. 1 XRD patterns of MMT, O:g-MMT, HIPS/
- MMT and HIPS/Org-MMT systems

Fig. 2 TEM photos of HIPS/MMT composite{a) and HIPS/Org-MMT nanocomposite(b) and its fine nanostructure{c)
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Fig. 3 TGA thermograms of HIPS, HIPS/Org-MMT and HH.0 57 HXRAHRGHRERR, B4

HIPS/MMT systems

2.3 RN
2.3.1 WML RMAITHAHELR HFERE
YIHE ) A FUORS BB F A HERI AN B K AR, &
a7 DA g 0 B R0 i 3t 1 BB T O, fE T R R
SRBEE, T, BB LR FRAETHE
S EEKNER . B4 RARBRET HPS
MMT & & # % (HIPS/Org-MMT 0K B & #1864 B
2l HIPS BB LNKETE n, M BIPIR F7 o FEE . B I
AL, G ERE 5, AMEE o M TR, R
BB BB (RHERT AR ), XS
BRYEENF LRSS BARE « BHT
WS, T E RS TR, R4 4
FABT A b A4 F RS S () 4, 0 4 TR RS R
G,/ TR, BE 9, THR.ERZHN 4
B 4 8 B A I T D 1 B 4R R IR AT LA S
Wshtk WA, ERRNBE FER 5, MM
HEREEA B ER, RUAEKBENEETRS
P B ot AR, DA TR 6 75 4 R M BT I AR AT A
.o — SR MRS IT AR EAE LR
B O

TEFTARR BT IR (7, =1 ~ 2000 57" )E

ESUIE ¥

s = Ky, (1)
M Ino 3 Iny,, 1F B B £ 307 L1153 B 3 sh 47 0 38
Bon' (R LD, BT 1,834 HIPS R HKE
FRRRNEERSRE TREAERE EEH LB
FERRE RERSYEENIERERMNSH
(1-n )RREBE,LPHAZRATRBRBRE K
HERUM EMEHF H B EEH R X 54
AR ERAEX. AMER LM MARBRKT AR
B oo MR (1 - o) HE R, MR, TR
TE A RSB {5 18 0 (200°C Bk 4 ), A N 89
(1-n )EHN . XEFMESHBRERA X,
%t F HIPS/Org-MMT B & & 7, 8 L8 B3R B 40 /b
F R R I 51 HE T B AR AR IR P, 2 (5] BE 1% K78 #)
PRESHHEH IERHLRNERFESR
SyHR ), JL O 7E B A9 8 U0 R O £ B . HIPS
EMMTH TRERTHEWE S HH, MMTH

Table 1 Values of flow behavior index for various melt temperatures

n

180C 150°C 200 210C

HIPS 0.362 0.3%4  0.451 0.486
HIPS/ Org-MMT 0.360  0.370  0.421 0.465
HIPS/MMT 0.371 0.423  0.437 0.502
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Fig. 5 Arrhenius-Eyring plots of HIPS, HIPS/Org-MMT
and HIPS/MMT system
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Table 2 Flow activation energies at various crosshead speeds

E ,(k)/mol)
© 006" 02 06 2 6 20
HIPS 71.32 48.54 30.99 27.36 24.26 23.19
HIPS/Org-MMT  65.66 $0.91 37.33 30.14 27.22 27.50
HIPS MMT  80.20 59.49 46.16 39.13 36.42  36.02

* Crosshead speed with the unit of cm/min
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Table 3 Die swell at various crosshead speeds and a3 196C

~ Swelling ratio( B)

0.06" 0.2 0.6 2 [ 20

HIPS 1.05 1.08 1.14 1.23 1.36 1.46
HIPS/Org-MMT 1.02 1.06 1.10 1.20 1.31 1.40
HIPS/ MMT 105 1.09 116 1.27 1.3% 1.47

* Crosshead speed with the unit of em/min
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Fig. 6 Optical microscope graphs of the extrudate surface at the crosshead speed of 20 em/min{  64)
a)HIPS; b) HIPS/Org-MMT Nanocomposite; c)HIPS/MMT composite
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THERMAL AND RHEOLOGICAL PROPERTIES OF HIGH-IMPACT
POLYSTYRENE/CLAY NANOCOMPOSITES

CHEN Dazhu, HE Pingsheng, YAO Yuan
( Department of Polymer Science and Engineering , Uﬁiversﬂy of Science and Technology of China, Hefei 230026)

Abstract High-impact polystyrene { HIPS)/organomontmonillenite {Org-MMT) nanocomposites and HIPS/inorganic
montmorillonite (MMT) conventional composites were prepared by melt processing using a twin-screw extruder . Their
thermal and rheclogical properties were studied by using TGA and capillary rheometer, respectively . The differences
in properties between the two types of composites were examined. The results show that the nanocompesite has better
thermal stability and flowing properties than pristine HIPS or the conventional composite,and the former has a more
outstanding shear-thinning behavior. In addition, when the montmorillonite is dispersed in nanoscale, the surface
quality of the composites is improved evidently.

Key words High-impact polystyrene, Montmorillonite, Composite, Nanocomposite, Rheology, Thermal property



