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Effect of AMPS Ammoniation on Structure and Properties of Quaternary Polyacrylonitrile Precursor
Zhao Xiaoli*, Qi Shuhua', Liu Jianjun’, Han Xiao®
(1. North Western Polytechnical University, Xi’‘an. 710072, China ;  2.Xi” an Carbon Material Co. Ltd., Xi’ an 710025, China)

Abstract : Ammoniation modification for sulfonic‘acid group of 2-acrylamide 2-methyl-propanesulfonic acid (AMPS) was
done by using ammonia, the quaternary polyacrylonitrile (PAN) spinning solution was synthesized in the solvent dimethyl sulfoxide
through solution copolymerization with acrylonitrile, methyl acrylate, itaconic acid and the ammoniated AMPS as polymerization
monomers and azodiisobutyronitrile asinitiator, then the quaternary PAN precursor was spun by wet spinning. The effects of am-
moniation rate on the structure and properties of the precursor were studied. The results show that, the hydrophilic group NH," is
successfully introduced into the precursor after AMPS ammoniation, when the ammoniation rate of AMPS is 0%-40%, with the
increase of the ammoniation rate, the contact angle of the copolymer in the spinning solution decreases gradually, the porosity of the
precursor decreases first and then increases, and the changes of tensile properties are opposite. When the AMPS ammoniation rate is
30%, the precursor has the smallest porosity and best tensile properties, the cross-section is approximate circular, the initial tempera-
ture of the thermal reaction of the precursor is decreased and exothermic peak is widened, finally, the porosity of the corresponding
precursor is 12.3%, the tensile strength, modulus and elongation at break are 7.5,123.2 ¢cN /dtex and 15.2% respectively, the tensile
strength, modulus and elongation at break of carbon fiber prepared with the ammoniated precursor reach 4321 MPa,211 GPa and
2.9%, are increased by 12.4%,6.6% and 7.4% respectively compared with those of un-ammoniated fiber.

Keywords : polyacrylonitrile precursor ; quaternary copolymerization ; ammoniation ; porosity ; hydrophily ; cross section ;
mechanical property
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FIRE I . A8 Ak s B ) 3 R v 25 B 25 H,, CO,,
H,O, NH,, HCN &5/, [al i} C—C gt 23544k
i C=C 5% >C=0 %54 ; ¥ fb i C=N 3 Al &
HRE R IE RS54 . e Se ) i, S5
K HaE, R AT o PR BRI 1 A 2 A i S R
22 E WA AL AR A A R i (4 S R AR AR 0 . 38
it FRAFERIE, 2 ALy 30% I, Al AR B2 5
PEREMI B AF B IR 22, R HU 3 T R &AL A b2
30% Hy i 22/ DSC Lk, 25 R anEl 7 Fis .

180 220 260 300 340
M /
AL a—0% ; b—30%
7 RERE R 30% R 221 DSC ik
17 A A4St R 2 Ak 1% Tt 22 i B 0 1)
Al R 220 °C, IR B Ol 288.5°C, £ IR TRE N
313°C; ZALF Ny 30% 114 5t 2 s R i) S i e 32
214°C W I Jy 287.5°C , & (1% 316°C., 1]
DURBL, SR LA L, Z AR R 30% 1Y Ji 22
ARG ) 225 T 1°C, HiRIg AR 5 , ik 15 B 2 Ak
PPEREAS T TR R LR B, 8RN T A R N i R
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&5 R ENE DR LY R TR a3 ] T R
IEF R R, 43 5k 4321 MPa,211 GPa Fil 2.9%, %
KA R T 12.4%,6.6% F1 7.4%.

F1 SLATERAEN NS

B/ hrffsiR s/ foffivis: /o Wi /

% MPa GPa %

0% 3846 198 2.7
10% 4100 200 2.8
20% 4132 209 2.8
30% 4321 211 2.9
40% 3752 196 2.7

3 &ip

(1) bt A AR AR I, & Y P IT PAN 2522
VB L R 4 o A S TR DN D 22 AL R AR S s
JerHE R, T B A LA DB R I A S T
ARG, AN 30% ), R 22 i MR i b, fL
BiR g 12.3%, PLASRE N 7.5 N/ dtex, Fi g ok
Fite oy 123.2 cN/dtex, B¢ (K % 15.2%, Hilt
IS 22 (R B s i, IR BIE .

(2) DSC 7 #r 3B, & AL 3 30% Y & A ek
BEATR 1 It 22 TR S L A B R L 91 T 1 it 22 1Y T
P 3 — A T R S i T AL PR T

(3) HIZ LA 30% 1Y J5t 22 il L A ik 2T 2 vy it
filisiR B ik 4321 MPa i ffl s PEAiC iy 211 GPa, Wiy
B 2.9% , BOR AL 7351 2 5. 17 12.4%,
6.6% 1 7.4%.
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