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Table 1 Characterization of ABS graft copolymersa

ABS composition PB/SAN Composition of St/AN

Grafting degree”

Grafting efficiency” AN content of SAN copolymers*

Sample
wiw wiw % % wt%
ABS-5 30/70 95/5 148 63.4 4.3
ABS-15 30/70 85/15 — — —
ABS-20 30/70 80/20 — — —
ABS-25 30/70 75125 108 46.3 23.4
ABS-35 30/70 65/35 123 52.8 33.9
ABS-40 30/70 60740 116 49.5 —
ABS-50 30/70 50/50 149 63.9 46.8
@ Reaction condition continuous feeding time of monomer mixture is 4 h and reaction temperature is 65°C  * Grafting degree % = gel% — rubber% /

rubber% Grafting efficiency % = gel% — rubber% /SAN% "

Table 2 Characterization results of SAN copolymers

composition of St/AN AN content of SAN

Sample

wiw copolymers wt%
SAN-5 95/5 5.5
SAN-25 75/25 23.7
SAN-35 65/35 33.1
SAN-50 50/50 44.5
1.2
pPVC ABS SAN
DOP
170°C 5 min PVC/ABS PVC/
SAN PVC/ABS/DOP PVC/SAN/DOP
1.3
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SEM
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600 TEM
220 kV.
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AN ABS PVC
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¢ AN content of SAN copolymer is detected with element analysis equipment.
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Table 3 T, of PVC/ABS 50/50 blends and ABS copolymers®

Sample of Ty pve Ty san AT, Ty san of
blends C C C pure ABS C
PVC/ABS-5 91.9 111.8 19.9 120.2
PVC/ABS-15 93.9 116.4 22.5 —
PVC/ABS-20 938.1 115.8 17.7 —
PVC/ABS-25 99.5 115.2 15.7 117.9
PVC/ABS-35 92.2 112.2 20.0 119.3
PVC/ABS-40 93.0 117.6 24.6 —
PVC/ABS-50 9.4 118.2 25.8 122.0
T, of PVC is 92.9°C..
Pavan ’* SAN AN
25 wi%  ABS PVC
PVC/ABS DSC
Tg
PVC  SAN Paul "
PVC  SAN THF
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Fig. 2 Temperature dependence of the tand for PVC/ABS/DOP
40/40/20  blends

Table 4 T, of PVC/ABS/DOP  40/40/20 blends
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Fig. 1 Temperature dependence of the tand for PVC/ABS 50/50
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Sample of blends T, v C T,san C AT, C
PVC/ABS-5 73.6 73.6 0.0
PVC/ABS-15 76.6 76.6 0.0
PVC/ABS-20 83.1 83.1 0.0
PVC/ABS-25 85.7 85.7 0.0
PVC/ABS-35 50.5 113.7 63.2
PVC/ABS-40 56.6 109.5 52.9
PVC/ABS-50 60.4 104.2 43.8

Table 5 T, of ABS graft copolymer and their blends with 10 wt% DOP

T, san of T, san of AT,
Sample of ABS - '
ABS C ABS/DOP blends °C C
ABS-5 120.2 91.3 28.9
ABS-25 117.9 104.5 13.4
ABS-35 119.3 107.9 11.4
ABS-50 122.0 119.6 2.4
PVC/SAN PVC/SAN/DOP
tand
6. SAN AN 5.5 wt%
10 wt%  DOP
tand 20 wt%  DOP
AN SAN
tand PVC/SAN
DOP DMA tand
DOP PVC  SAN
2.2 PVC/ABS
3 PVC/ABS 50/50 TEM
ABS SAN AN
4.3 wt% PB
3a AN
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Table 6 7, of PVC/SAN and PVC/SAN/DOP blends® AN
PVC/SAN/DOP  PVC/SAN/DOP 46.8 wt% .
PVC/SAN 50/50
Sample of 45/45/10 40/40/20 Haff © SAN St/
Tesan \ Ty pve
SAN OC Tg SAN \ Tg PVC Tg SAN \ Tg PVC AN 75 /25 ABS
C ko
PVC PVC  SAN
SAN-5 119.1\93.4 83.3183.3 —
SAN-25 121.3193.9 99.0\ 72.7 86.2\ 86.2 . DMA AN
SAN-35 124.7193.8 112.6 \ 63.7  107.0\ 107.0 23.4wt% 33.9 wt% PVC  SAN
SAN-50 125.0\ 93.0 121.5\158.3  116.8\ 116.8
3b c
T, of PVC PVC/DOP 90/10 and PVC/DOP 80/20 blends is 92.9 PVC/A
72.3 and 52.6°C  respectively.
D y BS

200nm ¢
Fig. 3 TEM images of PVC/ABS 50/50 blends
a PVC/ABS-5 b PVC/ABS-25 ¢ PVC/ABS-35 d PVC/ABS-50
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Fig. 4 SEM images of PVC/ABS 50/50 blends etched by CrO;/H, S0, aqueous solution
a PVC/ABS-5 b PVC/ABS-25 ¢ PVC/ABS-35 d PVC/ABS-50

Fig. 5 SEM images of PVC/ABS/DOP 40/40/20 blends etched by CrOs;/H, S0, aqueous solution
a PVC/ABS-5/DOP b PVC/ABS-25/DOP ¢ PVC/ABS-35/DOP d  PVC/ABS-50/DOP

PVC  SAN | X, - X! .Robard "% PS/PVME/
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6c  6d ) IAX |
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1 SAN AN
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X DOP AN SAN

X12  X13 [AX | = DOP SAN
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Fig. 6 SEM images of PVC/SAN and PVC/SAN/DOP blends etched by CrO;/H, S0, aqueous solution
a PVC/SAN-25=50/50 b PVC/SAN-50=50/50 ¢ PVC/SAN-25/DOP =40/40/20 d PVC/SAN-50/DOP = 40/40/20

SAN tand
tand
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EFFECT OF COMPOSITION OF SAN COPOLYMER ON THE
MISCIBILITY OF PVC/ABS BLENDS

WANG Shuo' LIU Zhe’  ZHANG Mingyao’ JIANG Zhenhua' ZHANG Huixuan’
' The Chemical School Jilin University ~Changchun 130023
2 The School of Chemical Engineering ~ Changchun University of Technology ~ Changchun 130012

Abstract A series of ABS graft copolymers and SAN copolymers with different acrylonitrile AN contents were
synthesized with emulsion copolymerization technique. By melt blending these copolymers with PVC resin and di-
isooctyl phthalate DOP  PVC/ABS PVC/SAN PVC/ABS/DOP and PVC/SAN/DOP blends were prepared. The
miscibility and morphology of the blends were investigated by using dynamic mechanical analysis DMA ~ TEM and
SEM. It is found that in all cases PVC and ABS are immiscible for SAN copolymer with different AN contents. When
AN content is less than 23.4% in SAN copolymers a single tand peak over room temperature in DMA detection is
found because of the introduction of DOP in the PCV/ABS blends but the morphological observations show that the
PVC and SAN copolymer are immiscible and the phase domain size of the blends intensively depends on the AN
content of SAN copolymers in ABS graft copolymers. When the AN content of SAN copolymer is 23.4% the size of
phase domain in the blends is the smallest.

Key words PVC/ABS blend SAN copolymer Miscibility Plasticizer Acrylonitrile contentbility





