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L o-J2 HE DK 2L | 0f S A 2R A0 4 R T Oy JSORL 3 5 S A BORC RN | i #E B9 Chichibabin 2 1 P 7K

B WA AL 3 T BT — Tl T 78 S 67 AR B 50 B ML E PR Y JF A R 4-R 2, 6- X [ 3-(4-2 BEOR AR AL ) R A )
MEUE (o, p-PAPP). LL N, N-ZH JL HI ik i ( DMF) g 3% %, ¥ o, p-PAPP 435Il 55 3,37, 4 47-Z 2% ik DU 32 e — T
(ODPA) \2,2-3[4-(3,4- R BEOR UL ) R ] 9 B¢ — I (BPADA) (3,37 ,4,4’- 2R il P4 H 8 — 1F ( BTDA ) J%
YO8 Y R W (PMDA ) il 5 R W 2B 3k, & K T 4 PP R B . A FTIR \DSC \TGA XRD | i fiff 1 I K
UV-Vis FIZe 6035 R G W) i 2548 Fl L RE E 47 1 3RAE. FTIR 25 R R W], fr 5 19 R & ¥ 7E 1780, 1720 F1 1380
em ™ e A7 BT BRI A0 B 1) R AE W 0. SS G BT A5 A PTREAR U M YA A TR WL AT LA ) (40 DMF, DMAC,
DMSO,NMP,THF,CHCL,) , 76 A K40, PL ) 10% Sk IR E (T,,) 7y 444.2 ~ 467.5°C ,800°C i () 5% 4% i i
(R,)H 49.6% ~58.3% . [Ali} PI 43— 4% v (4 ik e PR 45 1 fiff L B R 47 ) 48 A1 SR R U 18, 48 HCL i+ 1k

i A 460 nm B 1 Bk A R 99O % 5 i
XKEE BB, e, SOk, meE, &it

55 7 W B W0 e (P1) 45 L4k & A B
PRI — 2w PEAE SR & 1, A 58 IR T
R PERE A S A HLBRAE BE | B AF A H R 4 S i
S5 P TSR A Tl R BB AR A
HL RO T E R R AU R, TR R
W 7 1 1) - SRR P AR B A e BR S O
FPLEW R PL g 230 2, 3 R R R L E N T
() —A> sp” Ze LI A — X R ISR L TR
o G By — 2 5 2 L T B A 2 R BT LA A
R 0 5 45 00 B 14 0 Fl 5 R DA T B3 F T A
PERE , IE M BIILRERR I N R 7 9 57 4k 8 7T A it
T3 A BB BL L 9 H P B, G £ AR R E £
FEME B BRI SR P ATk S g 4 i
N BE A HL T A B A 7E A HLOE BOR 6
B OB BT 2 R T o S H A W R B R
FIT L Liaw 54 R T — 6 AW 4 A i nE ER
(SR GE PL () I 3 6 1 R} 8 R H 8 B YO H
BELT TR, X S bR SR AT SR, e A 25
FR) 925 A A A U A1 0y 30— 2 B2 T 52 0 AR K By FR A
DRI G 356 75 T 97 4 04 5 DG W 3R P S A8 st ).

T FEIR P R R BT T IR Z
SH, N AE B A Y P S A R R S5 R

T R BT R R AR BURAR BT AL
S i 45 A R S L e A S S RS X R
(45 K (Can &8 A7 BURC BT ) 1A R & Wi 88
A LASGE I i 30 PR D A8 AR PR e T L
IR Wy ik 1) A P HE AR, WK LR | R AR 20 1
B IR (0 M EL AR R, DT 4 B VA b R T
TR, FATT A S A T B AN X PR 4 AR AL AL FRL T
AR 5 A 31 5% 5 W 1) B v m] E AR AT — A
AV PE Y L E BR PL

A SCE T N E R B 07 A T B 40K
F2,6-X0[3-(4-F FE IR A HE) R ML E (o, p-
PAPP) , o H 55 55 — [F B (45 2o A o o T
A E PR P AR I SR AL P A5 PL A 45 b R fige
AE LR AP RE I, i — 3@ i UV-Vis FIZEOEE
WIS T EATR LA ERE.
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(BPADA) ,99.9% , ¥y H BT & MM IR 0F 5 W0ad i 0F K VG B 5 ] C BE d 45§ )5 T 80°C 7
fF53,3",4,4"- 0% W U R —F (BTDA) , il 7 EaSH T8 155 1735 g IR 1K o, p-PNPP,
Alfa Aesar (USA) ; ¥4 0 /! i — F (PMDA) , [{ FRH85.2% g 5, 204. 6°C (DSC I , THE %
iR PR A R A A LD 4 B R 20 K/min).

25 100°C FL25 TH 24 h. TEKERFRER (AR), 2K/ IR (KBr, em™") 3107, 3050 (C—H), 1590
M (AR), LM% (AR), /K LB (AR), K (C=0C), 1250 (C—0—C), 1340 (—NO,),
(AR), Mt mE (AR), K Z 8 (AR), K & M 847 (C—N).'H-NMR (600 MHz, DMSO-d,, §) :
(85% ), (AR), N, N-—_ Wl 5 I B iz (DMF),  8.17 (d, J = 9.6 Hz, 4H), 8.05 (d, J = 7.8
(AR) , ZFREF (AR) B0 T [ 25 4L A b 22 i R A Hz, 2H), 7.80 (s, 2H), 7.36 (d, J = 7.8 Hz,
BN W] DME 1 H 5 fdi A, 28 CaH, [l 24 h 2H), 7.18 ~6.97 (m, 7H), 6.85 (d, J = 7.2

J5 ik R 780
1.2 Z“REENER
1.2.1 428 FE-2, 6-X (3-5F 5 0K 3
PHPP) )& B

# 27.23 ¢ (0.2 mol) o-2FLIH LT ,10.62 ¢
(0.1 mol) ZEHE 100.20 g (1.3 mol) ZFR%
200 mL K LR M A BN %EA N, A B IF4 A DL
PEAE A0 0] 375 ¥ 5 25 B A 500 mL = FBE R A, Sk
Z A, R 6 h J5 A n) RO JE TR G o
A 200 mL 50% ) %, N#A % 60°C , 5 FF 12 h,
AT UE I FH #OK R, T 80°C 7F H.25 b T
155 12.36 g ¥ 4 8 K o-PHPP, = 3% 36. 4% ,
515, 266. 0°C (DSC %2 , THE# % 20 K/min).

) ML BE (o-

IR (KBr, em '):3442, 1413, 1217 (0O—
H), 3027 (C—H), 1602, 1544, 1486 (C=C),
875 (C—N). 'H-NMR (600 MHz, DMSO-d,, &) :

8.17 (d, J = 7.8 Hz, 2H), 8.10 (s, 2H), 7.97
(d, ] = 6.6 Hz, 2H), 7.32 ~7.29 (m, 2H),
7.13 ~7.10 (m, 1H), 7.06 ~7.05 (m, 2H),
6.98 ~6.97 (m, 2H), 6.93 (d, J = 7.2 Hgz,
2H), 6.45 (s, 2H). JLE 4 M, iHHE C,
NO,H,,:C 81.40% , H 5.05% , N 4.13% ; 52 1|
ft:C81.16% , H5.18% , N 4.07%.

1.2.2 4-JE 52 600 [ 2-(4-Fl 3 4 4 4 ) ]
HEWE (o, p-PNPP) H) 5 i,
FEREA N, A TR 250 mL = %0 [ JiS 4520

JMA 11.03 g (0.0325 mol) o-PHPP F 8.29 g
(0. 06 mol) Jo/KARERH, 1M A 32.5 mL DMF
13 mL B 28 IR A Y 7E 140°C 3 22- 1 fid 5 43 7K

[l 437K 6 b, BRAsLR & b iy 0 5K, Z8 R B OR
}S,/’%iﬂﬁ 60°C , Fifin A 10.24 g (0.065 mol) %I
SR EE ARG THIR = 120°C  Hig $F 12 h 5 1k
POV B 2 R 5K A A B 500 mL £ fE-K
(B 1:9) IREG W, 14 2048 G DTNE I8 DU

Hz, 4H), 6.80 ~6.74 (m, 2H). L4075
4 C,sN,O.H,,:C 72.28% , H3.98% , N7.23% ,
SR . C 72.06% , H4.12% , N 7.16% .

1.2.3 42832 ,6-3 [ 2-(4-Jig B 28 40 2 ) 4 4L
MEIE (o, p-PAPP) Y5 A

$411.63 ¢ (0.02 mol) o,p-PNPP,0.8 g Pd/
C (5% ) F1200 mL JooK & B A 24 A 16 i
VR < 0 [ 4 R 2k 1Y) 300 mL = FiURE I, i
PP W B LS L 20 mL oK G, 29 2
h Y 052 i 0 58 e IS LR 24 h SRR G g
W DR AR 5 AT AU VERT 1, RS QB E
5 B E T 40°C 78 B s TR 15 5
9.64 g F1{aH K o, p-PAPP, = 5% 92. 4% , ¥ /5
299.4°C (DSC % , F+ 3 % 20 K/min).

IR (KBr, em ') :3372, 3212 (N—H), 3028
(C—H), 1594, 1505 (C=1C), 1224 (C—0—
C).'H-NMR (600 MHz, DMSO-d,, &) :8.23 (d,
J = 7.8 Hz, 2H, H5), 7.82 (s, 2H, H4), 7.39
(d, J = 7.8 Hz, 2H, H3), 7.38 ~7.10 (m,
6H, H2, H6, H7), 7.10 ~6.92 (m, 3H, HI,
H8),6.70 (d, J = 9.0 Hz, 4H, H9), 6.52 (d,
J = 8.4 Hz, 4H, H10), 4.94 (s, 4H, —NH,).
JLE Sy, & C,N,0,H,,: C 80.59% , H
5.22% , N 8.06% ; =: il fd: C 80.39% , H
5.26% , N7.97%.

1.3 BAYHER
1.3.1 REHIR(PAA) &

AR FEN SO mL A, % 2.0
mmol — i FALIA T4 P I R AE 20 8.0 mL 1
DMF i FER B R IR S 20 2.0 mmol
T 0.5 h NI A E LR, N sE 5
TR Ak B 3L 24 h B AT 5 25 B8 Y B2 1 i
iz (PAA) VR -
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1.3.2  $W f fb il 45 PT AR

W ik PAA (1) DMF %50 Jn 20 47 A /1 ik
ME B B B AR b P CT T ERAR N A 120°C Jin#k 10
h i WA G, R G 1E 150°C ,200°C , 250°C FI
300°C 437 n#4 2 b, feJe B B IS AR S A B =
IF FH I R v 5 DA 38 5 Al L 32 360 °F O, 45 31 P
B
1.3.3 Ak e b il % P1AY AR B3 AR

TE B3R PAA W n 3.0 mL & FR IiF/ ik
WE (IR 2/1) IR &9, R4 FE 10 h U5,
THEZ 60°C , gk Lt % 8 h, X I = E |, F i
WAEI A 400 mL 7K Fil 2, P B T A 55 500 v B T A 2
ARVLE , 3l 08 I ] & B 58 43 Ve % )5, 80°C &5
5,13 3] PLAAR.
1.4 Wik 5RAE

FTIR € [# Perkin-Elmer /A & Spectrum One
AU 37 2T 40 O 3% A0 5 5 oo &R 4 b el 1
ELEMENTAR 7 & 4 72 ) 56 2 42 #1¢ ( Vario EL
IIT) % ;" H-NMR i fy 26 [ Varian 23 & INVOA-
600 A2 R PR AN 45, TMS S A Fr , DMSO-d, 2y
TR R R R B DL DMF SR % R, 7 (30«
0. DCTRMESRFEIT(EHENRERNO0.7 ~
0.8 mm ) W 5E 5 7 i PE g & H 10 mg FEAL7E 1 mL
PR T E R R4S XRD SR H AR #2 H PL AR

+ CH;COONH,
OH cH,cooH
CHO COCH,
cl
K,CO;
0-PHPP + ONE
NO,

NH,NH,H,0

-PNPP
%P Ethanol, Pd/C

Fig. 1

K &4t D/MAX-TI C X S22 A7 554300 5 , >R H
Cu-Ka #2 ( A 32K A = 0.15406 nm) , 55 1 &
35 KV, H 25 mA, DL S 7 2OR B, 4
BPEA 15 (°)/min, £74H5 1 BE 26 (1955 Bl 2° ~
80°;DSC 2k A 2 [ Perkin-Elmer DSC-7 %l 25 /)5
RPN E , N, R4, FHIR % 20 K/min;
TGA 3R 78 [§ NETZSCH /) H] STA-449C %I #4 4y
A 22 , PR 2 R 10 K/min, w304 A N, ;
SHR-T] W% (UV-Vis) SR B Perkin Elmer 24
A N-17 BUSEAh-R] DL 1% A 7 , DL THE
VERIR S LU, VR O R 101 g/mL, 4514 3
200 ~ 450 nm; % 66 % W R A Shimadzu 23 7] Y
RF-540 A5 505035 A0 % , L THF 9% 71, %
W FE A 10 ™* g/mL, & I K R 360 nm, F1 45 il
300 ~650 nm.

2 #HRE5ITR

2.1 BEWMERS R

AR o, p-PAPP il i =B W AR H). W [E
1R, B eI DA o-FR KR 08 2O 1 R0 2% I Ry T )
i of WUk Y Chichibabin 2 B i & 1 8146 & 4 o-
PHPP, #R J5 1415 2| 19 k. & ) o-PHPP FI X G2 il 2
HRAE K,COy FEAE T 19 3 4% B B 07 A5 31 — g Bk
G o,p-PNPP, Bz J5 H] Pd/C 7K & BEF o, p-

L2
l/

o, p-PAPP

Synthesis of the diamine monomer o,p-PAPP
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PNPP i 17 & Jii, 13 3| — & 4K o, p-PAPP. J1]
FTIR (|& 2) .'"H-NMR (& 3) fil 5% Z 4 #7 X o-
PHPP .0, p-PNPP o, p-PAPP (¥ 25 ¥ 3#£ 47 F4iF. 7F
1530 F1 1344 cm ™' [ W U W% )% B o-PHPP o, p-
PNPP (%) fil§ JL 450 W Ui 0, T 7E o, p-PAPP /) FTIR
Hh i B R AIE I HE AR 1 2K T 7F 3458 13369 em ' i
LT SR N—H 45 9% 3. 'H-NMR [ 3% b 1k
PR 4.9 NN o,p-PAPP B EE LT, 4
JTLES TS R E & W T A o, p-
PAPP.

0-PHPP

Transmittance (%)

1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm ™)

Fig. 2 FTIR spectra of 0o-PHPP, o, p-PNPP and o, p-PAPP

Q [0]
)( q 2 (vol tio 2/1)
H,N —NH; + d \() DMF HN)\)/LHN volume ratio
4 P Room temperature H @ ,

SCOOH

00C

1 2a~d 3a~d

O~ ol 00 OO0t oer 1o

2y 2 2012 4E
9 10
NI—IZ
-NH,
8 7 6 5

Fig. 3 'H-NMR spectrum of o, p-PAPP

2.2 REVHAEMRSRIE

R i R T 0 A 1 A R SR T I e
(PD), WK 4 fros. LA o, p-PAPP 5 —BF (BE/R b
9 1/1) SR E el A3 PAA SRS 8 i $OI0 i Ak i
o2 AL A2 PL (4a ~4d). W3R 1 fios, PAA
FAL 7 AL i 45 PL A% 7™ SR (2090 95%
~98% \94% ~98% ) , HAF LR ([n]) 7051
#0.59 ~0.73.0.52 ~0.63 dL/g, it T 15 R &
Py oy B & T

Heet

4a~d

Acetic anhydride /pyridine

or Thermalimidization method

a b d

Fig. 4 Synthesis of the polyimides

Table 1

Yields and inherent viscosities of poly (amic acid) s and

polyimides

Yields (% ) T (AL/g)
Polymer
PAA PI PAA PI
4a 98 97 0.71 0.61
4b 95 94 0. 63 0.55
4c 96 98 0.73 0.63
4d 97 95 0.59 0.52

27 R A i 25 1 4 Fb PTR E # K 9 FTIR
B3 E S B s ,4 F PI#F 1780,1720,745 ¢cm ™'
BRI R C = O {8 AS X B Al 400 41 3l %ok i 4 i
B K A1 AR 35 A T i, 1380 em T T
A AR H R A WSO, B UE R T P 43 v R I e

4a
S b
3
g
£ 4
g C
-
= 4d
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm ™)

Fig. 5 FTIR spectra of the polyimides
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C—N 11 45 4% 30, 1240 cm ™" Sy F B W i i,
1500 cm ™" B 3T 17 U518 b 2 3 1) 4% 3h i e i
W Ay 55 7 PL (AR AE WS 06 . F ot m] DAGIE BH 45 5]
B REY).
2.3 REWHIERE
2.3.1 REWME e

b2 0 e Ak BT A5 1) P % fife 1k Rl 6 2
JNCTEE R, 4 Bl PLZE R WA MLV (AN m-

cresol, DMF ,DMAc,DMSO ,NMP) 1 #[ B A & 4 19
VAL [N PT 36 BB TR S0 50 (4 THF
CHCL) , T # it BB T H1 R, X £ 2y PI
FHEE A ORI BERE, M T R A W I BE 0 R0
P TR B RN SR BT LA ST AR B W) T 5k,
{70 ek 7/N S5V 3 Coe: )| B o W o -3 =1 B 1 1
Wi AR 53 1~ [ 79 AH B AR T, DT B I 1 JHG 48
AE , A T EL AT B 1) 5 A P E

Table 2 Solubility of polyimides in different organic solvents (25°C )

Organic solvents

Polymer
m-Cresol DMF DMAc DMSO NMP THF CHCI, Toluene Ethanol
4a +4+° ++ ++ ++ ++ ++ ++ ++ —c
4h ++ ++ ++ ++ ++ ++ ++ ++ —
4c 4 e+ ++ 4 e+ 4 4 +? —
4d ++ ++ ++ ++ ++ ++ ++ + —

* ++ :Soluble, meaning completely dissolved in the solvent within 1 h at room temperature;” + : Soluble, meaning completely dissolved in the

solvent at 80°C ;°— :Insoluble, meaning not dissolved in the solvent

2.3.2 AWK XRD E3E 1

X BEATS (XRD) WF58 T R G W04 i
B A E WAL P 4 B PLAY XRD &3 DL &
6, IRl LU I G W (9 17 S 0 EE B et 15 1]
JIr 5 B PLZE 5 B, 5 32 2002 iy Tk i R
L AR U SF 25 A I AR 1 26 19 1
R SR , FLAEOR T3R5 1 2 6k (9 KU 388
[T ¢ 0= =% -3 1 ST N Ao 1 Y R T
R eI S5 T R A TR A4 oAk i K
T I AL, BT LR A WA B R (3R
1).

20(°)
Fig. 6 X-ray diffraction patterns of the polyimides

2.3.3 EBEWHIMNMERE
FIH DSC 1 TGA X 2 & Wy i) #4 1: fig ot
e, 2 3 PR, Z AR, 12 i 1k B 15

77T
PI #

WBALFE S (T,) W 162.2 ~195.2°C . 44 1F
Fefb BT £ PTJEEfY TGA H £k WL IE 7, /A4, 4
B PI Y TGA i 26 76 400°C L) Rl FE AR £ — &
AKOF B 2, AT PT R (g 1k 30 e A 2 %7 395 £ fr B
SE4, 1% 5 FTIR ()50 M 45 - — 2. s DU ¥ H
BRI RR JE O 4 2 T, 0 9% 3 A0, T AS PT A i
AT RIREE (T,) 9399.2 ~430.6C ,5% % H i
BE(Ts) M 10% KREURE (T,)) 530k 413.6 ~
433.7°C Fl1 444.2 ~ 467.5°C . PI {4t #4: Lb 5 0l
PLAS A T B, 0 BH 3R AT 7 o 3% 3 A 1 () B —
ERREE LA IERR A T REAL, X N YRR AW
TR T — B L H TGA 45 5 3 15X
T fr ol BFPT (0 #A RS G ME AR R, OF B A 26
800°C IR A& (R, )N 49.6% ~58.3% ,{E

100

90F

80r

701

Residual weight (%)

601

5 360 380 400 420 440 460

0 200 300 600 800
Temperature (°C)

Fig. 7 TGA curves of the polyimide films
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Table 3 Thermal properties and water uptake of the polyimide films

Thermal properties

Polymer

T,(C) T,(C) Ty(C) T,,(C) R,(%)
4a 170.5  399.2  413.6  444.2 508
ab 1622 410.4 4218 446.5  49.6
4c 182.4  430.6  433.7  467.5  58.3
4d 195.2 4241  428.4 4516  50.0
2.3.4 REWHDLFIERE

[ 8 J& PI (4a)7F THF ¥ (10 ™" g/mL)
DL Kze HCL AR JS Y UV-Vis B3 f 181 8 /] %,
REWAE 200 ~360 nm A [F]F2 B W 0%, 7E
260 nm &b H B 0% fe R W ST G N7 Ay R R R ILE WE B
L) mom " BRAE DL KB n—>n " BRiIFE S
JFEC, T 315 nme H I A I AT 0 N A TR E B Y n
—ar " BRI T E. [FEE, PT 28K [a] ik B2 ) HCD 4b 3
JE Y UV-Vis 3% &8 3 1 ] OR 09 48 4k, 78 260 K&
315 nm BT AL BERR mom " Al n—m " BRT 0GB
& HCIL v B2 (38 m 5 25 55 . X2 A oy HCL fim A
FNREWH THF B h 5 SiER L&A N8
TR N AER 7 Ak

5
4r Neutral

HC1 0.001 mol/L
3 HC10.01 mol/L

HC1 0.1 mol/L

Absorbance

0 1 1 1 1 1 1 1
200 220 240 260 280 300 320 340 360 380 400
Wavelength (nm)

Fig. 8 UV-Vis spectra of the polyimide 4a

9(a) . 9(b) 435l /& PI (4a) fE THF %
Wb (10 ™ g/mlL) LA K 2 HCL Kb 3 5 19 5% 5 [ i
LKA 0.1 mol/L HCI 4b ¥ 2 J5 4 NaOH Ab (1)
YOS, B 9 (a) A, 7R3 KA 440 nm (13
BV REWE 460 nm [T 1 8L T 5 6.5 K G
W, ZEE 9 (b)), BEA W 0. 1 mol/L HCI kb3
JG % 0.2 mol/L NaOH Zb B 5 , 7E I K 2 440 nm
IR T A WHE 460 nm BT 3T H L 9
(R 5 1 R S 06 T A A A P S R v, B I E B A L
W) D — AR 55 , AR BR M A o Tk Je , ¢
SR R 55 A8 R L R, FRATTIA R 7E R i HCL b

HAY PLIRA W B0 5 2¢O S S 06, 2 il 7 Pl
B RETE 284 °7 0. Ji A i i e B8 A PE R N BT
W Z B IF K A 1 2 8 4 R T AR T S B
TEP AT 440 nm (KT, PL 4 A Al W HCI
Ak B ) 5 A G U 2 BT A [ AR R A
AR PLAE 0.1 mol/L HCL 4b Bl 2 J& 28 A [A] e
NaOH 2b B 5 975 A S e 14 1 B 1 A [ 2 £
Wl L IX O R O HCL Sk BE SR EAPER N 5 &
HE TR T BN AT 5. H SR AN RIS R FT R X Al
i HG P B 5 T I g A A7 AL DG BRI 55 ' F A R 43
SR A A R R T R

30
T HC10.1 mol/L
2 HC10.01 mol/L
g HCI0.001 mol/L
= Neutral
10
a

0 1 1 L
420 440 460 480 500 520
Wavelength (nm)

30 HC1 0.1 mol/L

HC1 0.1 mol/L+
NaOH 0.05 mol/L
HC1 0.1 mol/L+
NaOH 0.1 mol/L
HC1 0.1 mol/L+
NaOH 0.2 mol/L

Intensity
[\
(=]
T

—_—
=
T

0 . L .
420 440 460 480 500 520
Wavelength (nm)

Fig. 9 Fluorescence spectroscopy of the polyimide

3 it

FIFH E C & R 3 i e 28— Rl AR 408 -
2,6-X0 [ 2-(4-% B R B ) R AT Mg (o, p-
PAPP) [a] Z [ 2L 47 515 2] 4 B3 0k 0E 24 2R W0 e
(PL). 055 K B, i T Bk 4 % 00 3k | &8 457 B0
SRS 1 R AW AE R WA HLE R (W m-
cresol, DMF ,DMAc,DMSO ,NMP) 4 JE & i o8 % fi
PEAER AP, PL Y 10% K EWRE (T,) N
444.2 ~ 467.5°C ,800°C Bf sk A i &2 (R,) N
49. 6% ~58.3% . P1 53— F 4k v iy ni g 24 245 44 il
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FURAT BB S AR R, LRI A I TE 2 AT B R 25 A T R, A 5 0 2
HCL R TALJ , 76 460 nm WHE HBLAE SR A0 T 0 0oty 75 6 v 7ol o L Y 9 B
B2 5 550 L 3 U B 9 3R 3 TR L
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SYNTHESIS AND PROPERTIES OF POLYIMIDE CONTAINING
ORTHO-LINKED UNITS AND PYRIDINE MOIETIES

Ming-fu Huang', Li Wang', Jie Shen', Zu-shun Xu'?, Chang-feng Yi'’
(' College of Materials Science and Engineering, Hubei University;

* Ministry of Education Key Laboratory for the Green Preparation and Application of Functional Materials, Wuhan 430062)

Abstract A novel pyridine-containing aromatic diamine monomer, 4-[ 4-phenyl |2, 6-bis [ 4-( 2-
aminophenoxy) phenyl | pyridine ( p, o-PAPP) was successfully synthesized respectively by nucleophilic
substitution reaction, modified Chichibabin reaction and catalytic reduction with hydrazine monohydrate, 2-
hydroxyacetophenone and benzaldehyde. The aromatic diamine was employed to prepare a series of pyridine-
containing polyimides by polycondensation with various aromatic dianhydrides in N, N-dimethylformamide
(DMF) wia the conventional two-step method. The inherent viscosities of the resulting poly ( amic acid) s
(PAAs) and polyimides (Pls) were in the range of 0.59 ~0.73 and 0.52 ~0. 63 dL/g, respectively. The
structure and performance of polymers were characterized by FTIR , solubility testing, DSC,XRD,TGA,UV-Vis
and fluorescence spectroscopy. The results showed that there were characteristic peaks of polyimide around
1780,1720 and 1380 ¢m ™' in the FTIR spectra. The obtained PIs exhibited high solubility in common organic
solvents, such as m-cresol, DMF, N, N-dimethylacetamide ( DMAc ), dimethylsulfoxide ( DMSO ), N-
methylpyrrolidone (NMP) ,tetrahydrofuran (THF) and chloroform ( CHCI, ). Meanwhile,flexible PI films were
obtained , which had excellent thermal stability with the glass transition temperature (7T,) of 162.2 ~195.2%C
and the temperature at 10% weight loss of 444.2 ~467.5°C in nitrogen atmosphere. The protonated polymer
showed UV-Vis absorption in the region 200 ~ 360 nm and displayed strong fluorescence intensity (460 nm) in
THF solution.

Keywords Polyimide, Diamine, Fluorescence, Pyridine, Design



