BTE E4 4= 5% i A Vol. 7 No. 4
2018 £ 7 A JOURNAL OF INTEGRATION TECHNOLOGY Jul. 2018

BERSFE T4 REFKLIEMR
BOWOE oW BRI ABIE

(F E RGN S BORB FEBE AN AR FHIat sy BRI 518055)

»

1 B ZSCRAE R A SO KR R AT e AT R M AL B, DA SRR R AT 4E R T 2K
Bl RIS SRK DhRe e v . R T BB . aAb e, X HEREH TR . KEE
Befh £ S A7 M B AR SOt S5 MR EF S AT S0 i o 45 SRR, S5 B8 A el ik b B B w7 LA 2%
Bk 2T 4 3R TH 1) ORM RN R S 05 e, ORFREF4E TR 10 M VA RETE SRR, SURT RLGI N K& B A M
o 50 Ry, 5B AR 120 s v MBS YRS AR R tERe, Kigasiefb M T L
BEZE 45.1° o JuVEReIRZE R, X PR B TA CE JVx A 4 1) D0 SRR L TIRA s, Ab 3
300 s Ja AT AT PR FER AT 4E ) PTh 8 EEAE 3.23 GPa.

KPR BRATYE; WIRSEE AR RS SEKIbEETL
FESES TQ 342+.7 HIFRER A

Hydrophilic Modification of Carbon Fibers by Argon Plasma at
Atmospheric Pressure
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Abstract In this paper, atmospheric argon plasma was utilized to achieve surface cleaning and wettability
modification of carbon fibers in aqueous solution. The morphology of fiber was characterized by scanning
electron microscopy, surface chemical structure and composition were determined by fourier transform
infrared spectroscopy and X-ray photoelectron spectroscopy, and water contact angle and tensile strength were
also tested. The results show that plasma treatment can not only remove the size and impurities on the fiber
surface, but also maintain the original surface morphology, and introduce a large number of oxygen-containing
polar groups. Further analysis indicates that fibers exhibit the best performance when they are treated with
plasma for 120 s, and the water contact angle of fiber can be reduced to 45.1°. Moreover, little influence has
been found for the plasma modification on the mechanical properties of fibers, and the tensile strength of
carbon fiber can still be kept at 3.23 GPa after 300 s plasma treatment.

Keywords carbon fibers; atmospheric plasma; surface treatment; hydrophilic modification

ks BEA: 2018-04-06 fEEIHHA: 2018-05-16

EeWR: WM 2R A FLE BT H (KQTD2016030111500545) 5 7444 51 3E45 % A A4 T H (00201520)

YEB @A : W, TG, BEFCT AR RS b s 5 ootk 3is, BhERRFTC 5L, BFI05 1 KR B i 45 B S A s 336 FL G
TE#), WHR RBIE R TREI, W7 AR IR S B T AR B, E-mail: yfhuang@siatac.cn; K815, ##%, WA S, #FRI7H
NI RS 5 B AR



4/E»H _‘[%J— HE7 %:

RS B T O BT R R TSR K SR A 17

][l

1 3]

BREFAEAE y— P E AT YRR, DL R
SREE. mibURRER . MR R AR R RE
I N TR L R R o 55 [ B B AT
LRSIz EIERT S R TR
ST, T ERETYEE IR AT SR A WL AT 4
TE 2T Yk il 17 5 T HEASD T B R e A SR A RE, AR
T AR (v B4 i SR R R A M, I
Bt s tg e, M S ECLR T Re R
e S A MBI ER A TERE, ARORFE R ]
TERA MR R LU N ORI Y B, BRAF
2 3 T P L R R 2T 4 A 7 o] % 5 A AN T ik
MSEETF. HAKRWAR . HA=ZWHA
A R POAK L w] SR AT 4R A DR R
T AU RCR AT D PF A Bl 21 4 Jo 8 i — > SR B A
o DL, R YESEAT R R AL B, AT 2
HHRIFIIERE, X TRREF4E A 2R AN ] &
REHE,

ZAER, N AMEE ALY SR BRET 4R 1
TR TORERT LA Hrh, BRI R
J AT MR i B 2T 24 2R T REURE 52 2 AT o R i £ =
BRI, R A4 mERE. W K
BT AE T M s EE AR I AL R
R ZALER L R RE S ARAR I I AR R T 4%
FRISE B iR R M b, T AL
ANEEA A ES: . R SRS A, B
TE T A58k 73 2 I o S P o R A7) 7 B4
KEMZAR . HFERE NIRRT 4 K&
JRAKIEW, Bt T E e g, T AW
A, FEERACHEEN A, MLLT S, &K
BUEFAR B A E R B EEE R, 2 H
Al f5c F AR AL A S5t ) — Rk o HLAR D 2
TR W — 5 T E I PR T AT 4ER
T R B AR AR A L (AT, 3 9 T ) REAIR
Y Iy Z e, BN T 4E L 3K

BURIR IR, FHERRAdER TS 4

BRSO R SO R S A
BRI IR DI G, TS5 TR R AR
B TRHRAENME, EFRTRNTIZES
HORN 28 2 I e 2B T3 30 2 (2 25 R i 5 8 A
MIERIERE. HAT, T2 4emb el ok i 55 5
T Ll 2 F05 AR, e A TR . 4%
BRGSO RS s TR Y
S EAL AR AR mREasTY.
FECAH BT, 8 R IR TR 55 B 1 okt
AT, T LRI A SO B AT 4R 1R R S
HERE" . (R, IR URSH A2 RE RS
ARG PR, A VAR IO, HANE
BiAAEA SR Tk, A¥ERER
SR AN TR ET e AR T 2k, PR TR
S A AR e A o2 BEL A TR A s 58 1 14
SRR, (H 2N & T AR S #EAT it
AEH, SR S It A A EOP 3R, AORIEZT4E
ETEE S

BT BIRBT IO 5, A AR DABRET 4E (45
TR R DAL B AN HAR, R s <
J5 BEL AT L A S TR S K IR 4, MRS
TARAE TR T 5K TR AR, 7R KRB
LR AR TR R [ ,  SERUBR T 43R 1 1) Th BE AL
Btk FEEBR AT 4E B AT PU R KRR, AR
EH s Ege Az, Hoo® misss & 1k
JBOR B RECIRES, FRAIR 1 5 8 1A A 05 2
&, D e 55 B R T S 7 Ml A o R £
g5

2 WA

2.1 EAFISILER

AT FE bR BT 42 R AL ) H A 2R
NEVEF T300 R4 RS S TR SR &
NEHI RS, s R (B 5 YR



18 £

BEoOR 2018 4

PIZE UL D) 558 T MR R e (5 25 8 14 S b
&) MR (LU UM B S i A
ay) dLp. e, SEE A SON AR SR T o PH A
OB JRE, DRHATHRRAVE Y B R, AR
VU LI AR B T, e AR TR AR
HorEEmnE 1 fis.

1 -

L-TRET e 2- AR NS S B s 3-S5 8 T4k 4-RIUs 2
JHBHAL A s S-HRBR HAk
B1 FBEFHNMRNEEREE
Fig. 1 Schematic diagram of the plasma modification
device
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Fig.2 Scanning electron microscopy images of carbon fiber before and after plasma treatment
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Fig. 3 FTIR spectra of carbon fiber before and after
plasma treatment
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Table 1 Relative chemical composition of carbon fibers

TRET 4 C (%) 0 (%) N (%) 0/C N/C
JEURRE 80.5 17.7 1.8 0.22 0.02
TS AR 1208 73.7 243 2.0 0.33 0.03
TS AL 300 s 74.6 23.5 1.9 0.32 0.03
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Fig. 4 Deconvolution of C peak spectra of carbon fiber

before and after plasma treatment
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Fig. 6 Variation of tensile strength and elongation for different carbon fibers
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