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Fig- 1 FTIR spectrum of composites film with silica
content of 5wt and silver content of 10wt %0
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Fig- 2 TEM photographs of inside of composites films heated at different temperatures and times
a) 135°C, 1 h; b) 240°C,1h; ¢) 300°C,1h; d) 300C,2h
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Fig- 3 TEM photographs of surfaces of composites films heated at different temperatures and times
a) 135C, 1 h; b) 240°C, 1 h; ¢) 300°C,0 h; d) 300°C,2 h
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Fig- 4 TEM photographs of surfaces of composites films with silver content of 10 wt %6 and different silica content
a) Owt%0: b) S5wt¥: ¢) 15w
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Fig- © The relationship of reflection and two sides of

composite films with different silica content

2.4 ZALHERER I EREFIAMERE

R T =IO AN R A IR R A O 2
PERERYSZM , 7371|2588 T 44 PL JESRN 22 AL e Sy feh
ST WU R AR R S DMTA it
TR B AR (T, B R LER 1

15 B S WK & SR BT AR 31 ()
FE 724 VERE A P34 (E (F55 3R BH © RN &L 1Y)
e ZE) - N3 1 a] LLE H Bl Si0: & & A3
I, ZRAE R R P R 26 BT O BT oL
PR SIN G B E PR G W55 TR 6 142
75, WWAN PAA 43 T-HETE L BEAL TE A P IE 5 SiO,
(AR S5 K T BB 3 38 Bk it — 2B AR K4 T
RZIR, NI T 2L A B s (R
Si0: FH 5 (4 3G 0 T RS2 %) o fof 7 85 A T 28 K 26

TR X FEEIR T Si0: AR RAGNK RS HrE
PIL LR AR X TR T A AP TR, 2 BUL 15 I
AR BERPRHRTZE. NF 1 AT LA . 10wt /0By
RA NN 5 2 M P A T S 39 5 2 B2
H AR TR AR RT3 BUE PL &R BEAS
X R ES 1) 1 5 (4 4 T - DMTA 73 A7 45 SR 38 .
Si0: FEE X AR AY B S AL I oM 45/ -

Table 1 The mechanical properties and Ty of hybrid films*

Silver Silica ~ Modulus Tensile strength  Elongation Ty
(wt20) (w%6)  (MPa) (MPa) (%) S
1 . . .
0 0 720.3 114.45 31.5 380.0
(82.6) (8.5) (2.7
2983.7 128.5 26.8
10 0 (134.3) (10.2) (2.2) 5.9
3154.9 104.4 12.98
10 g (178.1) (8.9) (1.1) 375
3316.5 101.4 10.84
R (104.2) (6.7) (1.0) 316.8
3371.5 89.0 7.94
10 B (201.8) (9.4) (1.3) 338.9

* The standard deviations from 5 measurements are shown in parentheses -
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PREPARATION OF POLYIMIDE/SILICA/SILVER COMPOSITE FILMS AND
STUDIES ON THEIR STRUCTURE AND PROPERTIES

LUO Ning, WU Zhanpeng, MOU Nanxiang, JIANG Lizhong, WU Dezhen
( State Key Laboratory of Chemical Resource Engineering. Beijing University of Chemical Technology: Beijing ~100029)

Abstract Polyimide/ silica/silver hybrid films were prepared via the combination of sol-gel method and in situ

single~stage self metallization technique- The structure of polyimide films in the thermal curing process and the

influence of silica content on the transfer and aggregation of silver particles to the surface of hybrid films were

investigated - Films were characterized by transmission electron microscopy s dynamic mechanical thermal analysis

Fourier transform infrared spectroscopy > ultraviolet visible spectroscopy and mechanical measurements- The results

indicated that there was no degradation of polyimide matrix after the formation of silica and silver particles - Silica

acted as the nucleus for the silver particles- With increasing the content of silica,more and more silver particles keep
in the hybrid films instead of transferring onto the surface of the hybrid films, and the reflections of hybrid films
decreased gradually -

Key words Polyimide, Silica, Silver, Self-metallization. Hybrid films



