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Preparation and Properties of
P1/Z1F-67 Three-layer Composite Film
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Guilin 541004, China)

Abstract: Through adding 2-methyimidazolium cobalt (ZIF-67) nano-fillers into 3,3’,4,4'-biphenyltetracarboxylic
anhydride (BPDA) - 4,4'-diaminodiphenyl ether (ODA) type polyimide (PI) matrix, we prepared a PI/ZIF-67 three-
layer composite films with sandwich structure. The structure of ZIF-67 and PI/ZIF-67 three-layer composite films
were characterized by FTIR, XRD, and SEM, and the effect of ZIF-67 content on the thermal stability and dielec-
tric property of the composite films was studied. The results show that when the mass fraction of ZIF-67 is less
than 10%, the initial decomposition temperature of composite film is higher than 500°C, which shows good ther-
mal stability. The dielectric constant of PI/ZIF-67 composite films is obviously lower than that of PI. When the
mass fraction of ZIF-67 is 10%, the dielectric constant of PI/ZIF-67 composite film decreases by 50%. When the
mass fraction of ZIF-67 is 5%, the dielectric constant of PI/ZIF-67 composite film decreases by 71%. When the
mass fraction of ZIF-67 is less than 10.0%, the dielectric loss of PI/ZIF-67 composite film is slightly higher than
that of pure PL
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Fig.2 SEM of ZIF-67 sample and

stmulated molecular structure diagram

2.2 PUZIF-67 Z5#57 4
22.1 9K (FTIR) 547

& 3 2 PAA/ZIE-67 F1 PI/ZIF-67 Wi Fh = 2 5 &
FER L i . B 3 AT LLE L 7E 1 774,
17061 369 cm &b 1) IR S U 43 J31) Ry i 76 0 i A
C=0 HIARFR R FRAR AR R BN LA S C-N AR 4 3 3 Hr
fEUE 51 618 e 5 1 500 em &b 114 W WAe 06g 2 4% 34 1)
H AR BHIE 5 1 242 em' Kb & C-O [ 424 h 5 1iE
U 736 cm™ 4b 2 To 76 Vi3 (1) C=0 25 il 41k Zh FF1E
. 5K 3@a) At , B 3(b)7E 3 500 <2 500 cm B i
()2 R AE W SC U9 2%, 1t B ZIF-67 1] PAA 1
o 45 1F R 52 A Ak, ZIF-67 [ i N A 52
PAA IV & AY S s 1
222 XHLEETH (XRD) 9 H

Kl 4 4 PUZIF-67 =22 & XRD #i 4.
&l 4 7] %1, PI-1.PI-2.PI-3.PI-4 . PI-5.PI-10.PI-15 55
PIIY) X 5 S 7 5 B AR [R] , 45 it B 30 1) ZIF-67 I
BT 5E T 2 Bt . e B A oy, % He o T IR S A B
BRI . 1E208 15° ~25° Bl — MR TE I AT S
U, I 954 LSS AL T ZIF-67 2R 86 0 A4 AR A0 0
Ui B PL TG 58 T2 38 IR 3% A R R 51 N s BE 45 5 1

4000 3000 2000 1000
FHH/(cm™)

(a)PAA/ZIF-67

4000 3000 2000 1000
B/ (cm™)
(b)PI/ZIF-67
E3 ZREAKRMFTIRE
Fig.3 FTIR spectra of three-layer composite films
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PI/ZIF-67 three-layer composite films
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Fig.7 Dielectric properties of PI/ZIF-67 composites films
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