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Fig.1 Synthesis of polyimide
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Fig.2 Effect of monomer ratio on viscosity of polyamide acid
solution
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Fig.3 Effect of solid content on viscosity of polyamide acid solution
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Fig.4 Effect of reaction temperature on viscosity of polyamide
acid solution

SIG 45 AR B, PAA (1 AH XS 43 o1 & Bl B I

FER T, BT S AR &, 7E 10~20 °C 2
) 95 B S o IX UL, R BN T S R, R
N F2 52 B 77 % R 2 RS WA K, PAA RN 4 T &
B R FEE T v T R OK s 2R R R T SRR, B ) 2
DRl 25 5% W 9 559, S AR R A ) R &R £ 5 PAA
FE T 43 F IR & I R v T O T B . SE B AR
7 AR I T AT A P R Y S B S, TR O 0 %
B2 SR 1 20 °C A B A e N TR .
214 R BRI G FHeh: T LLEJLAE RS, X
VRN IR AR TS T AU 4 iR DO AR =
V58 AN [ 19 e 2 BF J] 5% AS [ 6 A T 1 58 Tk e 12
T B AT A 5 45 R W Fig 5 TR

HH B AT 0, 4 ORI () 2 8 h I, PAA & R IA F
B KAH , i B BE B PAA A X 4 7 03 i e s - PAA AR
XF 43 o 5 B e S TA] AR Ak K S FE AL IR B B 4
MR A B AR TT 43 N3 AN BT . SRR
B R NAIIA, BY RSB T B 0 h # 4 h 2 8], #E 31X
— By Bt , PAA AH XS 43 ¥ 5T 5 Bl SR B[R] ) AE KR

B ORI TR D S5 AT ST RS A PR B v s S SR
T BUPAA X 73 T o B 2R G 5 B I TR AE K
2 JSEHE N5 2 B B MU SRR BE TR B 300 3
AN s [F) i I 3 AT fE 2 K AR R 2 K, T U PAA
FHRE 0 5 o B G B {EURT 8 s N AT R G B
i, o 4k 22 1F [ BEAT , PAA AR X 4 F 0 &k B 55k
fi, Bk, 3 — B B PAA AR X 20 7 i B 5 B P AR
JE TR S R — N BN RN 8 h 2 5, fE I
B B, PAA ARG 7 1 J5E A2 S LI TR ) gk — 2D S
2 AN W R AR R B, BRI S R 2k B AR X T IR
A& ORI TR ) 3E 20 SE AN 2 6 PAA AR 23 1 5t
"R R,

LA SRR, HEEEHES AR,
JIT &5 B AR BRI i TR A R 23 1 Jo R B O B v K
-, B ORAE AL 7 R, SN TR AS B A, B
SE B 3 S NI 1] 2 8 he

7 (o]
\
1.8} WA
— 0. \
b e /\ °
= o
S 15t N\ NN,
SN
=
2
2 12 F
>
—0— Logarithmic specific viscosity
09} 1 - o— Intrinsic viscosity
1 1 1 1 1 1 1 1 1 1
0 3 6 9 12 15

Reaction time/h

Fig.5 Effect of reaction time on viscosity of polyamide acid
solution
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Fig.8 (a) Chemical structure and (b)'H-NMR spectrum of polyimide
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Fig.11 Thermogravimetric curve of polyimide

Fig.12 Chemical stability of polyimide in different solvents
(a): NMP; (b): DMAc: (c): DMF; (d):CHCL; (¢): DMSO; (f): THF ;
(g): CH:;OH ; (h): acetone ; (i): n-hexane
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Tab.1 Dissolution of polyimide in different solvents
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Fig.13 X-ray diffraction pattern of polyimide film
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Synthesis and Characterization of Soluble Biphenyl Polyimide

Peng Li', Hongxue Xie', Yanfei Bi', Tengteng Xie', Kuo Chen', Yingfei Hou', Q. Jason Niu’
(1. State Key Laboratory of Heavy Oil Processing, College of Chemistry and Chemical Engineering,
China University of Petroleum, Qingdao 266580, China; 2. Institute for Advanced Study,
Shenzhen University, Shenzhen 518060, China)

ABSTRACT: The soluble biphenyl polyimide was synthesized by a two-step method using 3,3’,4,4” -biphenyl
tetracarboxylic dianhydride (BPDA) as dianhydride monomer and side- chain 4,4'- diamino- 3,3'-
dimethyldiphenylmethane (DMMDA ) as diamine monomer. The effects of monomer ratio, solid content, reaction
temperature, and reaction time on the molecular weight of polyamide acid (PAA), and the effect of chemical
imidization time on the degree of polyimide(PI) imidization were discussed. The optimum synthesis conditions of
polyimide were determined, for the synthesis of polyamide acid, the optimal monomer ratio is determined to be 1:
1, the solid content is 12%, the reaction temperature is 20 °C, and the reaction time is 8 h. The characteristic
viscosity of polyimide (PAA) under the optimal conditions was 1.88 dL/g. For the synthesis of polyimide, the
optimal chemical imidization time is 24 h, and the degree of imidization is 98% under these conditions.
Afterwards, a series of structures and properties of polyimide synthesized under the optimum conditions were
characterized. The experimental results show that the synthesized polyimide has a higher molecular weight (the
number- average molecular weight M, and weight- average molecular weight M, are 1.4 x 10° and 2.1 x 10°,
respectively) and narrower distribution. While maintaining the great resistance to heat and solvent, the processing
performance of the polyimide is improved, such as film formation and solubility, so it is ideal material to prepare
nanofiltration membranes.

Keywords: polyimide; solubility; synthesis; two-step method



