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Table 1 Mechanical properties of sPS/PA6/SsPS-H polymer alloys
Unnotched

sPSIPAG/ Flexurat  Tensile Elongation Storage
SsPS-H o impact strength  strength  at break  modulus”
) T (P (MR (%) (GRY)
(kJfm® )

80/20/0 5.9 40.7 30.1 2.1 20.8
80/240/2.5 1.3 47.3 322 6.5 17.7
80/20/5.0 15.6 51.0 M7 8.3 17.0
B0/20/7.5  13.3 51.5 34.8 5.7 20.5

100/0/0 5.5 49.5 33.6 1.1 22.3

*Data (25°C) measured by DMA experiment at a heating rate of 5 K/min
(3 Hz)
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Fig. 1 DSC heating scans of sPS/PA6/SsPS-H polymer

alloys with weight ratio of (a) 80/20/0; {b) 80/20/2.5; {c)
80/20/5 and (d) B0/20/7.35 at a heating rate of 20 K/min

Table 2 DSC data for the sPS/PA6/SsPS-H polymer alloys

sPS/PAG/

80/20/0 BO/20/2.5 80/20/5.0  80/20/7.5
SsPS-H {wt)
Tars{T) 271.0  260.7/257.6 270.4/258.5 269.2/256.6
Topas(C) 217.9 217.3 212.2 210.4
Al ws(Vg) 19,43 16.29 15.50 14.11
AHaee{Jg) 10,02 6.81 6.02 5.64
X, .s(%) 45.8 39.4 8.4 35.7
X, s (%) 31.3 21.8 9.4 18.9
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Fig. 2 Tan delta for sPS/PA6/5sPS-H polymer alloys with
weight ratio of (a) B0/20/0; {b) 80/20/2.5; (c) 80/20/5 and
{d) 80/20/7.5 recorded during the 5 K/min heating run of the
DMA experimemt (3 Hz)

The vertical axis refers to the bottem curve only, subsequent
eurves are separated by 0.05 tand unit for clanty.

Table 3 DMA results of sPS/PA6/SsPS-H polymer alloys

sPS/PAG/ PAG tand peak sPS tand peak

$sP3-H Temp () Maximum Temp (T} Maximum
(wt)

80/20/0 3.3 0.018 102.5 0.22

80/20/2.5 27.0 - 57.2 0.020 103.8 .23

80/20/5.0 27.2 ~ 68.6 0.023 104.7 0.25

B0/20/7.5 32.3 -~ 571.5 0.022 102.6 0.24
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Fig. 3 Storage modulus for sPS/PA6/SsPS-H polymer alloys
with weight ratio of (a} 80/2010, (b} 80/20/2.5, (c) 80720/
5 and (d} 80/20/7.5 recorded during the 5 K/min heating run
of the DMA experiment (3 Hz)
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Fig.4 SEM micrographs showing cryofracture surfaces of sPS/PAG/SsPS-H polymer alloys with weight ratio of (a) 80/20/0, (b) 80/20/2.5,(c) 80/

20/5.0 and (d) 80/20/7.5
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Fig. 5 FTIR spectra of (a) sPS,{(b) SsPS-H and {c)
PAG/SsPS-H (50/50 wt) blend
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PROPERTIES AND MORPHOLOGY OF sPS/PA6/SsPS-H POLYMER ALLOY

LI Huaming'?, SHEN Zhigang', WANG Jin', ZHU Fangming', LIN Shang’ an'
(' Institie of Polymer Science , Zhongshan University , Guangzhou 510275)
(* Institwte of Polymer Science, Chemisiry College, Xiangtan University , Xiangtan 411105)

Abstract Syndiotactic polystyrene ( sPS) and polyamide-6 (PA6) are recognized as immiscible and incompatible
polymers. In this study, sulfonated syndiotactic polystyrene (SsPS-H) was used as compatibilizer in the blend of
sPS/PAG6 . During melt blending,SsPS-H and PA6 can be well mixed because of the strong interpolymer interactions
between the sulfonate groups and the amide groups including the interaction due to the transfer of the sulfonic acid
protons to the nitrogens of the amides.In addition, SsPS-H is miscible with sPS when the degree of sulfonation is
low . Therefore , the addition of SsPS-H to sPS/PA6 blends reduces the size of the dispersed phase and improves the
adhesion between the phases. The glass transition temperatures of the PA6 component in the compatibilized blends
shift progressively towards higher temperature with increasing the content of SsPS-H, indicating enhanced
compatibility . On the other hand, the progressive lowering of the melting point and crystallization temperatures of PA6
in the blends with increasing SsPS-H contenls provides some insight into the level of interaction between PAG and
S5PS-H.The compatibilized blends have significantly higher impact strength than the blends without SsP3-H. The
best improvement in the impact strength of the blends was achieved at an SsPS-H (8.65 mol% ) content of about
Sw%.

Key words Polymer alloy, Syndiotactic polystyrene, Sulfonated syndiotactic polystyrene, Polyamide-6



