32 1

Vol.32, No. 1

2005 JOURNAL OFBEWJINGUNIVERSITY OF CHEMICAL TECHNOLOGY 2005

Sol- Gl Pl/ SO,

( 100029)
: - (S Gd) / (PI/ SO,)
TEM ,90;,
PI , S0, 20 % PI . 10%
1 TQ323.7
(PI1)
, 1.2
[1] : ODA  PMDA 1 1.101
ODA  PMDA,
[Z3] , - 12 % DMAc  ODA DMAc,
(90.) PI , PMDA , ,
/ (PI/ 90y) , ,
(4] - (PAA) DMAc PAA
, TEOS, 5h
: , S0, : 80 1h,120 1h,180 1h,250 1h,300 1
S0, PI , 90, h,360 4h , Pl/ SO,
, [57] ODPA-ODA PI/ SO,
(PMDA) PAA 1
(ODPA) 4 4- (4 ,4-0DA) 1.3
: (TEOS) H-800-1 Pl/ SO, S0,
- , PI/ SO, , GB 1302291,
INSTRON-1185 ,
10. Omm/ min @B 1034-70 Pl/
1 S0, W Y2851 Q
1.1 1MHz PI/ SO,
4.4 , 5
N ,N- (DMAC) , , 2.1 PI/ SO,
2 S0, PI/ SO,
. 2004-08-27 TEM 2 , 90,
1978 PI , 100 nm
Email : wdz @mail. buct. edu. cn PI, ’ 50,

*



2005

. 60 -
(’3 ¥ Y il = = 0
PMDA-ODA (k5 PAA O [[ D aNH—{ .}_‘}_\ NI L | \
S‘u S v ODA ’ HC I—H" RN 0K
G PPMDA D ‘L' '.I\‘
0 U Iu} O _— —
| “ =X / +
A + C - C—N— 0
ODEA-ODA K5 PAA .ul) i J_( _l ufj 1 —_— '|] ‘1'[_0—( \_? \..__f:
S oD A HN ™~ opa - NH HO—( A 5 TN O
Q 0 {
1
Fig.1 Reactionsof two kindsof polyamicacid
, 10% 50 nm , ,
15 % 80 nm , 100 .90,
nm . SOZ 15 % Pl/ SOZ 130
125
& 120
<
:‘-3 1ns
-+ = (IDPA-ODIA
= 1o = PMIYA-ODA
o5t : - S SN |
0 s 10 15 20
;,.“_.I.W.
WSOZ=10% W502=15% 3 902 PI/ SOZ
2 90 PI(PMDA-ODA)/ SO Fg.3 Curveof tendle strength vs. SO, content
2 . 2
TEM (100000 ) of PI/ S0, film
Fig.2 TEM photo of PI(PMDA-ODA)/ S0, film ODPA-ODA PI/ SO,
with different S0, contents PMDA-ODA , ODPA-ODA
2.2 PI/ SO, ODPA —O0—,
3 . SO, ,PMDA-ODA PMDA-ODA
Pl/ S0, ODPA-ODA Pl/ bliprS———= S 1
SO, 1 11 i
S0, 10% R
PI/ SO, , x 9
= g
SO, 20% , SO,
100 nm Pl , S0, o \“\..
Pl , Yo 3 6 s
’ SOZ Wiy,
, S0,
4 90, PI (PMDA-ODA)/ S0,
S0, ! Fig.4 Curve of water absorption vs. SO, content
! ! of PI(PMDA-ODA)/ S0, film
;90 10% ,S0 .
P|2 ’ 2 2.3 SO,
’ ' ' 4 PI/90; 90,

; SO, ,



1 » So-Gd PI/ SO; - 61 -

., 906 , (2) TEM , 90,
PI/ SO, SO, PI , SO, ,
PI S0, 15 % 100 nm
2.4 SO, (3 ,
PI/ SO, / SO, )
) 10 % ;
, PI/ SO, ,
S0, : S
5 , S0O; ,PI/ SO,
) ) [1] Kiou A, Mastia L. Conpatibility of polyimide dlicate
S0, S0, ceramers induced by akoxyslane slane coupling agents
’ S0, [3]. J Nomcrystdl Sol , 1994, 175(2) : 169 - 186

[2] Maxial , Kidl A. Polyimide-slica hybrid materids by
Sol- GAl procesing[J].J Mater i Lett, 1994, 13(9) :

1 )
641 - 643
3.6
[3] , .
A 1 :
® 33 _‘\—_’\T _ [31. 1999(1) : 11- 18
B>
K [4] , . [M]. :
3.0 . . . ,1998 ,263 - 270
0 5 10 15 20
Wy /% [5] Laura L Beecroft, Norbert A Johnen, Christgpher K
Ober. Covaently linked, trangparent slicarpoly (imide)
5 S0 PI(PMDA-ODA)/ SO, hybrids[J]. Polymersfor Advanced Technologies, 1997 ,
8(5) :289 - 296
Fg.5 Curveof didectric congtantsvs. 90, (6] _
oontent of PI(PMDA-ODA)/ S0, film / [3].
3 ,2004 ,9(1) :102 - 105
[7] , , . PI/ 90O,
(1) Sol- Gl -113]. ,
Pl/ S0, 2000,17(4) :15- 19

Preparation of Pl/ SO2 nanocomposite films by Sol- Ga process

and its structure and properties

JIANGLi-zhong LIU Jirgui FENG Yuzhong LUO Ning SONG Fang WU Dezhen
(Bejing Key Laboratory of Preparation and Procesing of Novel Polymer Materids, Bejing Universty of Chemicad Technology ,

Beijing 100029 ,China)

Abstract: A <eries of polyimide/ dlica (PI/ SO;) nanocomposte films with different dlica contents were
success ully prepared by Sol- Gd reaction. TEM ,mechanicd analyss,water absorption and dielectrics property
analyss were employed to characterize the structure and properties of PI/ SO, films. The results indicate that
the SO, particles homogeneoudy digerse in the Pl matrix and the sze of particlesincrease with the increasein
the contentsof SO,. If the content of SO, is no more than 20 %in the matrix of PI, the tendle strength of the
film can be improved and reaches a maximum at 10 %, the water absorption reduces and the dielectric constants
changes a little with the increase in the contentsof SO,.
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