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Scheme 1 Structural formula of p-POD
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Fig. 1 ATR-FTIR spectra of p-POD fibers (a) before

fluorination and (b) after fluorination

2.2 &{LHIS p-POD iy XPS R1E

Wit XPS RAE AT #E— 2 4 7 p-POD E i F
TLEMMBE N &= B2 NHEAFTE p-POD
() XPS [& 1. b B A %0, kT (1% Rl a) , p-POD
HE&H CNO3FICE. #iLfE (EE b)), AT L
BB S|, 7E 686 eV L TR F L RA A e
WS i, ¢ P 25 3% 1 SRk b LS p-POD 2F 4 3% 1hj
BIIHEIAT FIoE. % 1 RHE p-POD Kifi
HIUEM RS & vTUER N TR & BRI
£ XA RE RS p-POD 41 4 2 1H 19 4 T &
BB, A T EHE, B E T F on R A, S
B FHREMM R KA T AL i F TR & i ik
28.2% , & W] p-POD R4 5 5 %N, Wi 7E
M EGIARBFOCE. @& RWFTEBERY,
AN p-POD A BRI, 7T A 34 [R] 16 77
FE I

3 02 Cls iy XPS 433, A B T iff— 2 43 iy
C—F ML I 3(a) & W) bk p-POD 274 Cls



4 3 B A IR (R AR 1,3, 4 e ) 2 2 % TSR Ak Ak BT Y 387

800 700 600 500 400 300 200
Binding energy (eV)

Fig. 2 XPS spectra of p-POD fibers(a) before fluorination and

(b) after fluorination
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Table 1  Surface element content of p-POD fibers before and after

fluorination

Element
C (%) N (% ) 0(%) F (%)
Before fluorination 74.26 11.27 14. 48 —
After fluorination 54.3 2.4 15.1 28.2
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Fig. 3 XPS Cls region for p-POD fibers (a) before

fluorination and (b) after fluorination
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Fig. 4 XPS Fls region for fluorinated p-POD fibers
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Fig. 5 SEM spectra of p-POD fibers (a)

before fluorination and (b) after fluorination
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Fig. 6 TG/DTG curves of p-POD fibers ( solid line: before

fluorination, dashed line: after fluorination)
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Fig. 7 XRD spectra of p-POD fibers ( a) before

fluorination and (b) after fluorination
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Table 2 Breaking strength and elongation of p-POD

Breaking strength Breaking elongation

(e¢N/dtex) (% )
Before fluorination 3.2 27.9
After fluorination 3.1 19.6
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Fig. 8  Mechanical property of p-POD fibers in 20%
concentration sulfuric acid at room temperature (a) after

fluorination and (b) before fluorination
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Scheme 3 Hydrogen bond between acid solution and fluorinated p-POD fibers
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SURFACE FLUORINATION OF
POLY (p-PHENYLENE-1,3 ,4-OXADIAZOLE) FIBER

Er-peng Jia', Xiao Yang’, Xiang-yang Liu', Guang-dou Ye', Jian-jun Xu'
(" State Key Laboratory of Polymeric Materials Engineering, College of Polymer Science and Engineering/Chemical fiber institute,
Sichuan University, Chengdu 610065 )
(* College of Textile and Apparel, Southwest University, Chongging 400700)

Abstract The surface of poly ( p-phenylene-1,3,4-oxadiazole) (p-POD) fiber was fluorinated directly by
fluoride (F,). The results of ATR-infrared spectroscopic analysis and X-ray photoelectron spectroscopy ( XPS)
show that it can effectively generate chemical reactions between p-POD fiber and F,. A mass of C—F bonds are
formed on the macromolecules of fiber surface and the content of F in the form of —CF/C = O,—CFH and
—CF, is 28.2% ,which indicates that there are not only substitution reactions but also addition reactions
between p-PODs and F,. The curves of thermal gravimetric analysis (TGA) show that there is not impact on p-
POD’ s resistance to high temperature ,while the aggregative structures of the fluorinated p-POD fiber are more
orderly than those of the original fiber from the wide angle X-ray diffraction pattern. In addition, it takes no
change in strength of p-POD fiber after fluorination. Under the condition of 20% concentration sulfuric acid
which belongs to the artificial accelerated aging test, the retention of strength of fluorinated p-POD fiber
remains 84% which increases by about 90% compared to that of the original fiber. Thus,the acid resistance of
p-POD is obviously improved owing to the hydrogen bond formed between F atoms and acid solution which
makes the protonation of oxadizoles more harder. Besides,there are compact crosslinking layers formed on the
surface of p-POD fiber which can slowdown the aging process.

Keywords Poly( p-phenylene-1,3,4-oxadiazoles) fiber, Fluorination, Acid resistance



