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Influences of liquid oxidation treatment on surface structure of
carbon fiber
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Abstract: PAN carbon fibers (PAN-CF) without adhesion agent were treated with nitric acid for different time. By means
of scanning electron microscopy (SEM) and isotherm absorption of N, at 77.35 K, the effects of nitric acid liquid phase
oxidation treatments on the surface structure of carbon fiber (CF) were investigated. The results show that these
treatments lead to many micro-pores and increase BET surface area (TSA) and BJH cumulative adsorption pore volume
(BPV). Surface absorption capability is also improved. At the first stage of oxidation treatments, lots of activation points
are oxidized. In addition, the quantity of micro-pore and meso-pore, roughness, TSA and BPV increase rapidly, which
enhances the surface absorption capability of CF efficiently. However, during the successive oxidation procedures, the
parameters above decrease due to the oxidation of acute points.
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Fig.1 SEM images of treated and untreated carbon fibers for different oxidation time



514 R R R (E AR

22 H5itie

K1 SRE, RS SRR R R AT 4R T
TESAT T 26 5, RS KRS 15 min 1 20 min
JE LT HER R R, ZMEIR%AL 5 min AT 10 min )
SR MHDHURE, (R 223 A T, pl s )
K AFM [RIF ST 7 VERE S0 15 F5 ok 2T 4k I S A Ak 2
WA T RIS E .

B o &l B 1 0 S FH AL 27 BB 23 (IUPAC)H 2 AL IH
AL R 3 25 FLR/ANT 2 nm WAL FLERA
2~50 nm (I fL; FLAARKT 50 nm I RFL. B2
W B AT R I AL B B 23, e — AR R ALY
o IR G SR RIS, X RR g h R T
ALLISL, eI T KRl REM AR E
FREEMRET HEIR) N, S5 B B i 2 2 0, RS ET 4
PR e 1 59: MIAEASIRSM 5 min 5, HLURERES)
KRG A0 10 min JFUR B AE D) P4 %4k 15 min
JEAR IR B B DR n s, T v I PR BE DD BRI 7B
b 20 min J5 W B EE gk BRI, (HAh8R & TR
BT RE ) o 383 ZAN[R] B R AR Ak AL F R £
YR SRR B I 2R EAT 43T, 198 T & 4R 4 BET th
FMF M BIH v2: BARFLAA S I R OGR4k, dn il
3 FTR. 2P SR ECEE IR RAE (0 R £T HERE b 1 4 A AL AR
SIATINZE WL 4. fEARIR IR SEaG b, T AL
BIRERIGAL, A5 RRUC R4 LR A FL AR
KER, SRIE 5, nh CF A FEIILED.
B3, RACHEREYER) BET LKA & BIH ik 2
LA /N, %A 5 min J51¢) BET LLRIHIR
BIH 1L BB K, LRSI 7 5. it

161

PO T LA B0 mPeg ™)

0 02 04 06 08 10
Py
AL E)/min: 1—0; 2—20; 3—15; 4—10; 5—5
2 RALEFIE R B4 CF 2B R I 4%,
Fig.2 Isotherm absorption curves of treated and untreated
carbon fibers for different oxidation time
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untreated carbon fibers for different oxidation time
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Fig.4 Micro-pore diameter distributions of treated and
untreated carbon fibers for different oxidation time
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