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Abstract: Poly(arylene sulfide) (PAS) is consisted of thioether bond and aromatic ring. It is found that PAS possesses
good thermal properties, corrosion resistance and dimensional stability. Poly( phenylene sulfide) (PPS) is a typical resin
of PAS. It is widely used in automobile, electronics, machinery, chemical industry, aerospace and so on. This review
mainly focuses on the synthesis and application of PAS including: Poly ( arylene sulfide sulfone) (PASS), Poly(arylene
sulfide keone) (PASK), Poly(arylene sulfide amide) (PASA), Semi-aromatic Poly( arylene sulfide amide) (Semi-PA-
SA), Semi-aromatic Poly(arylene sulfide ester) (Semi-PASE), Poly(arylene cyanide sulfide) (PACS) and PAS that
contains heterocyclic.
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Table 1 Mechanical properties of long and continuous fiber rein-

forced PPS
Tensile Tensile Flexural Un-notched
Samples strength modulus modulus impact strength
/MPa /MPa /GPa /kJ - m™?
Long fiber
reinforced 154 250 18.9 38.3
(40% GF)
Continuous
fiber reinforced 365 571 20. 6 61.4

(70% GF)
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Table 2 Comparison of properties of PASS and other polymers

Properties PASS PPS PES PEEK

Glass transition

temperature /°C 222 83 230 143
Initial degradation
temperature/ C 465 - - B
Melting point
% - 285 - 343
Oxygen index 46 44 33 35
Tensile strength
/MPa 93.9 82.8 84 100
Elongation at break/%  22.3 3~5 40 40
Flexural strength /MPa 145 96 130 110
Flexural modulus/ GPa 3. 03 3.8 2.8 -

Water absorption/ % 1.28 0.4~0.5 1.24 0.5
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Table 3 Thermal properties of PASK

Nitrogen Air
Sample T,/C T,./C
Tsq,/°C T19%/°C Char Yield/ %  Tsq/C T190/°C  Char Yield /%
PASK 142.8 362.3 498.5 526.8 65 517 535.8 5.58

B 1 AN e 5 45 PASK 9 B il 15
()21 %, (d)24 %

Sy I A S Wi SEM B (a) 15 %,

(b)18 %,

Fig. 1 SEM images of PASK membrane with different mass fraction from surface and fracture surface:

(a)l5 %, (b)18 %,

(¢)21 % and (d)24 %
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Table 4 Mechanical properties of PASK membrane

Tensile strength Tensile modulus

5 BFEWMEREZ (PASA)
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/g.cm-3 ST A = \\%“ A7 A ) — /5 B A gk B
o mev mu awo TR R RN R I
G REHATR G, il T —RAEIT R miEeREIT
1 1. 35 140 41 3000 330 oo ol
) ; “ 0 000 0 Bk (£ 6) , a1k 85% (450 nm) , 45t
1 . 5 N I 2 » M
FN LT ~ 174, Al B HAMSEOE SR
RS PASK G4y SR
Table 5 Mechanical properties of PASK fiber
= Tensile strength /MPa Tensile modulus /GPa
Samples Nepre/dl - g7t Diameter/ pm Density

/g cm 23 C 25 C 23 C 25 C

1 0.4 20 1.36 250 130 2.8 1.2

2 0.97 20 1.36 390 200 3.7 1.5

K6 AWMFIRBELRMITS R

Table 6 Refractive index of aromatic polyamide with sulfide

Polymers S,/ % Ny, An
o
RO OO4O=OM:  19.77 1.716  0.007
o
0 o (\I) N
B-Os OO0+ OO 1825 1710 0.009
o
HOOUNO OO0 1411 1.701  0.008
o
wofroﬁnoﬁonio«@%o% 15.28 1.700  0.007
ggniOsO#Ososoih 15.28 1.704  0.007
O OsO=OFO=OM 1972 1.730  0.005

Notes: S.-Content of sulfur, n, -Average refractive index (632.8
nm) , An-Double refractive index
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Table 7 Properties comparison of Semi-PASA and PA9T

Polymer T,/C T,/C T4/°C_ Inherent viscosity /dL - g~' Water absorption /%
PA2? 181.3 - - 0.87 -

PA4 190. 1 355.5 433.5 1.08 0.2

PA-6 166.7 300.3, 313.6 466 1.12 0.21

PA-8 161 293.8 462 1.24 0.18

PA-10 152.2 281. 4 464.6 1.26 0.13

PA9T 126 308 - - 0.17

PA-2%. Synthesized from TDC and ethylenediamine

%®8 PA-(6-10) 5 PAIT HrZikREXTLL

Table 8  Mechanical properties comparison of PA-(6-10) and
PAIT
Pol ) Tensile strength Elongation Storage modulus
oymet /MPa at break /% at 110 °C/GPa
PA-6 73.8 9.8 2.67
PA-8 86.5 11.3 2.55
PA-10 62. 1 13.7 2.18
PAOT 92 20 2.6
400
)
& 300}
o
2
-g 2001
>
5
s 100
=3
Q
<
0 1 L 1 L n
0 200 400 600 800 1000 1200
Shearing Rate / s~
3 Semi-PASA 1EA [l 99 VI8 T ) S WLAG BE
Fig.3  Apparent viscosity of Semi-PASA at different
shearing rate.
- W g
7 RETBE (PACS)

O

RAEGRBENG S H A MU AR Tetsuya T 1983 4F
ST o AR T R T I AN TR S B AS R  SR DT AR

BEERI T, PACS J& T PPS Mgk I, &5 PPS
PRI T HEAS M HE A —FE, 22K BLTE PACS R R 251
FOTHRRIS B2 T AR R A, (e XA —
ANRIF 2R AL, (7% PACS WIRAYTERE S PPS 4
JERLE A TAS R AL, H 9 ATUL, PACS Y &
IR, K3 440 ~ 460 °C, PACS fy# 2 & M8 PPS,
PASS, PASK #RAARKBI#E s, H2 IR J G W a0 i bk
Weze, AET—BRA LR, HATE A & BER
FR LSRR, T R R T ol D RE Sk AT, o fef
RZRAYAA T R A
F9 PACS B ERE
Table 9 Thermal properties of PACS

X= qge/dl-gt T/C T,/C Ty/C
cl 0.20° - 440 465
cl 0. 40" 187 400 540
F 0.73" 173 460 560

Notes: a: measured in H,S0, (0.2 g/dl)at 30 C;
b: measured in H,S0, (0.5 g/dl)at 140 C
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