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a) PVC/PS blend
b) Mixture of pure PVC and PS
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Fig. 2 IR analysis of PVC/PS blend (a) and direct mixture of
pure PVC and PS (b) with a mass fraction of 6%

3 g3 th 74l PVC 4l PS 1 PS Jit & 73 0k
6% i) PVC/PS ILIE Yy i) DSC 73 #7 K. A&l v il
PLE 4l PVC /) T, 83°C , 4l PS ¥ T2k 106°C ,
i PVC/PS SR U — A T, 89°C HAr T
AL T Con R ROk UG, 2 P ALy 2 (AR
WM R GF MR R AR R IR R A A
T, I THAG W T, 2 [H.

0.04
0.02
0
-0.02
-0.04
-0.06
-0.08
-0.10
E 012
2 -0.14
-0.16
-0.18
-020
-022
~0.24

T Exo

a) PVC
b) PVC/PS blends

mW/mg)

DSC

150 200

Temperature (°C )

50 100 250

Fig. 3 DSC analysis of PVC (a), PVC/PS blends (b) and
PS (c)

K4 a &y AICL, & &8 1. 0% I A [H
PS i PVC/PS JLR Wy bt ) i 437 i o B i PS
A, B 2N A AICL ) PVC/PS 3
TR BE L B0 A 5 BBl PS R 70 S0 28 1k AT
AT LUE AN A& AICL I B PS & & g8
1A A LA 53R 2 R R % iy 49. 35 MPa R F)
23.85 MPa. 2 A AICL J5 IRk , b4 RHAL A 5 2 B
PS F i (3, B2 B R T R AR B A
JERfE PS B BRI, AR AR R R AD Y80 E o

R R B S BT AL, i fF PVC/PS
AR AR, e 5 B PS 934 2, M A1 X
AR 25, T 51 g~ P RE TR R

55+
. /

50
5 i
s 45+ b
£ 400
5
2 351
2
é 30+
5} —A— a) With AICI,
& 551 —o—b) Without AICI,

20 | , . . | .

0 2 4 6 8 10
Mass fraction of PS (%)

Fig. 4  Effect of PS content on tensile strength of the
blends
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strength of the blends



13 ZEALALAF  TLK AICL AL PVC/PS Jz i 14 3 75 ) BF 5 145

& 6 rha i1kl PS 4380 6% I ,PVC/
PS SR Wy b4 RL 0 il 5 B2 BE ALCL ] &= 28 A KT,
AT LA A ALCL B SR W i i om B AR AR, B
A 27.42 MPa, B AICL, & & (09 35 K, #EBCR A
VT84 K, P e 5 B 0 AH R 4 S, AR ALCL, BT o 3 4K
0. 6% B, PVC/PS FLIR Yy bt kL v it 5 JE 34 3
FAH 56. 24 MPa. b {14k PS i & 4050k 6% B,
PVC/PS LR ¥y 4 kL wh of 5 B2 B AICL J 2 728 1k
L, A] DU ol 5 B2 Bl ATC, 55 52 7 35 4 52 91
A 3G N, IS REAR Y e, 7E ALCL BT & 4 B
0.4% ~0. 6% B BUA5S 55 55 (1.

B 7 Ha b it KAEECH 2500 £%,PS & &k
6% B ()5 AICL, (a) FIAS & AICL (b) f93  WA
Jif O T A T L B R 7, Ca) TRLR B S B 48 L
AH PS 55K PVC (YA ST , PR 43 A 2457, AT
K25 4. (b) /NGl 43 BUAH PS,PVC 5 PS
W 5t LD PRAH S5 A8, e b PS LIS AR D) 4 46 R AR
O3 A FIRARM R PVC oA N34T, OB K /N
2 F K. o (AR KR AEELS000 4% B PVC/ PS L

60 5
L - A &
55 o A \ A E
=~ 50} o— \\ =2
< . <

[0

€ 45) \O 2, El
g b/ N
240 =
7 35l 12 &
E A =
4 =
E = Z —o— a) Tensile strength {1 £
25| —n— b) Notched impact strength 3
Z

20 0

-02 0 02 04 06 08 1.0 12 14
Mass fraction of AICl; (%)

Fig. 6 Effect of AICI; content on mechanical properties of the

blends
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Fig. 8 The influence of milling cycles on mechanical properties
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Fig. 9 The influence of St content on mechanical properties of
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Fig. 12 SEM photographs of the blends of PVC/PS
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STUDY ON REACTIVE COMPATIBILIZATION OF PVC/PS
CATALYZED BY ANHYDROUS ALUMINIUM CHLORIDE

Kan-she Li, Hu Huang, Hong-mei Niu
( College of Chemistry and Chemical Engineering, Polymer Research Institute, Xi’ an University of Science and Technology, Xi’ an 710054 )

Abstract The reactive in situ compatibilization of polyvinyl chloride (PVC) and polystyrene (PS) was
realized in melt blending through Friedel-Crafts reaction between PVC and PS with anhydrous aluminium
chloride as catalyst. The melting temperature of blending PVC and PS decreased from 160°C to 140°C ; Impact
toughness of the blends was improved through pre-milling and adding styrene monomer. PVC/PS alloy
materials with favorable comprehensive mechanical performance were successfully prepared. The structure and
properties of PVC/PS alloy materials were characterized by Fourier transform infrared spectroscopy ( FTIR)
differential scanning calorimetry ( DSC ), scanning electron microscopy ( SEM ) and tests of mechanical
properties. The results show that the peaks of 1943 em ™' and 838 em ™' in FTIR spectrum proves the
substitution for para-position of benzene ,the glass-transition temperature of the blend is 89°C between 83°C of
PVC and 106°C of PS. SEM photos show interface adhesion of PVC with PS became better and better with
addition of anhydrous alluminium chloride and styrene in proper order. When the mass fraction of PS,
anhydrous alluminium chloride and styrene is 6% ,0. 6% and 9% ,strengthening and toughening of PVC were
realized , the tensile strength increased from 49.35 MPa to 60.54 MPa, the notched impact strength of the
blends material reached 5.3 kJ/m’ ,compare with 3.9 kJ/m” of PVC ,increased by 35.9% .

Keywords Polyvinyl chloride, Polystyrene, Aluminium chloride, Friedel-Crafts reaction, Reactive in situ

compatibilization



