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Scheme 1  Synthetic route of polyimide
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Table 1 IR band frequencies and assignments for the poly ( amic acid) and the polyimide
Assignment
Wavenumber/cm ™!
PAA PI
3265 VNH
3200 * ,3133 * ,2938 * ,2880 * ,2820 * ,2610 ~ Yo » VN,
3055 v _cy (benzene) v _cn (benzene)
1776 in-phase v _, imide [
1726 out-phase v¢'_, , imide [
1718 Voo
1659 Veoo, amide [
1607 * VE00 - » Vring
1545 Snn» Vey, amide |
1500 Vying ( benzene) Vying ( benzene)
1406 * Voo -
1373 ven
1243 V_oc—0—C=
1240 V_c—0—C=
1219 V-c—0—C=
1169, 1144, 1114 8 _cy (benzene) 8 - ¢y (benzene)
1016 breathing mode of benzene ring breathing mode of benzene ring
874, 856, 834 r_cy (benzene) r_cy (benzene)
725 Bing (imide) , imide [V
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Analysis of Structure and Imidization of
Poly ( amic acid) Using FTIR Spectroscopy

JIN Ying, ZENG Guangfu, ZHU Danyang, HUANG Yan, SU Zhaohui "
(State Key Laboratory of Polymer Physics and Chemistry , Changchun Institute of
Applied Chemistry , Chinese Academy of Sciences , Changchun 130022)

Abstract We monitored the imidization process of poly( amic acid) synthesized from pyromellitic dianhidride
and 4 ,4'-oxydianiline, and analyzed the IR bands of the poly (amic acid) and the polyimide after thermal
imidization using variable temperature FTIR spectroscopy in transmission mode. We investigated peak
assignments of the poly (amic acid) and the polyimide and found —COO~ and —NH," in the system. The

C=0 symmetrical and asymmetrical stretching vibrations in —COO~ locate at 1607 and 1406 cm™'
respectively, NH,' stretching vibration locate at 3200, 3133, 2938, 2880, 2820, 2610 ¢cm~'. According to
the identified IR absorption peaks of —COO~ and —NH," , we proposed the mechanism of the imidization
process of poly(amic acid) that during the imidization H* from COOH of the poly (amic acid) can move to
NH of the poly(amic acid) and form —COO ™~ and NH, , then the intermediate cyclodehydrates to polyimide
at last.

Keywords poly( amic acid) ,imidization, FTIR



