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8 lim 57 1E T B2 X (3] Ui fie 2T 4
S SRR PR N R

HiEE kKR E RER
(BT RV T AR, YU TS S5 HEE A=, A8 230009)

FEE SRR BT 7 TR I U IE T B 142 3 I R ET 4/ SR A R ( CF/EP) & A AT R ff 52 50,
VAR T 2. 385 Design-Expert V8. 0 B 37 AR NEFEMGE R T2 SHZ MM EEBR, RBTHRIETZ
S8 B EIEAAIF R T T AS B0 AU R LR B A R i e e JUEE ;R i F R B R+
TR X SO FREREAL . WAL AR WOLRL 2 i A S 22 R A A o MR O T2 ST MU f 41
HeFRMIEH , RS A BERE RS 2E e 458 RN, g BRI SR 220 b £5. 5%, 5
BT IS T 2B B TR 5 SR B 280 B SR NG ik AR 8 3 ) S I R Dy« R R > (AR s 1] > R T 790 e B >
IETESE,; St TS50 OVEIE 330 °C, (RIERE 60 min, ZEANFIHIE 0. 0538 mol/L, #eklLt 0. 024
g/mL. FIXAYTRET 4R HTCER RS , 1A KA B A A 8k, HRMFBPHURE R S5 e 4T 5 R
TREFAEAR LY, (1A AR B £ i 7 o1 5 B 240 A DR 2T 4K (1) 93. 58% , A% ISR 240 R B 7 4k 11 94. 87%.

KEBIA MIGAIE TR, R DISRET 4k BRET Yl IR ERNEE AR R

FESEES  0633.13; 069 XHEFRERS A

AT 4/ SRR NG (CF/EP) B ARRL 2 B T ZS ALK | 128 MO 54808 Y. 76 CF/EP &
BRI AR b R B ARORE | B LA RS P 3 AR P R () AR A R Ao (5 P A 0 4% e b S
KB e et e, NULsCBl CR/EP & ARk [NSCF A A B A 5 22 A 3R 58 3 UM B (. 24
A, CF/EP B4 MR NS i B ARG WU 0L | ik fb i mhlieydk. Horb ) BILAR D ek i
ff M AR BIE BB O S (OB ET 2. T Ak 2 NSO ik m a6 CR/EP & A ARk b R IR SLAARTL tL R /Ny T
FEWERR, ML CF/EP & A AR PEREDL S AR AT 4. R I ST E Ry — Tl (4 5 1o A S B A T
VERIXTIRBE M52, I HLA O 5 7 i aE AL o g

Piiero-Hernanz %5 JF & 7 Ml FLK /0 fids , RIS Y 2T 25 25 Oy R BR 2T 4 38 B 1Y) 98% , LA KOH 1
SIAEAEFIET , PSSR R R AT 1K 95% L) B Bai 25O WFSE T MBI FLK EAL 01 OB 4T 4 b i 3 42 5 41
RHO T, [ICRRET 2k (45 B 5 R AT A, (HAR AR 19 25 B R AN 2 85%. Okajima %7 R I IfG A A
Il K M CF/EP Z & A0RL, TREER 380 C . FEJ1h 25 MPa B, ][I £5 30 3¢ i T4 1 k27 4. Liu
LR IR FIRE A CF/EP E A MR IR E R IR IR, 7EIREE R 70 ~90 CHY, 5 FHRTRKET 4E A0
B, TTUSCRRET 2k ) 5 B 45 2 38 2924 1. 1%. Pickering 551" SR IR IG SE N CF/EP & & bk [al
W PERERRET 4, 19 BN A BRAF AR HDEHT, SRR RN, HEA S M 1266, Hernanz 451"
SR SRR I AR CR/EP A AL, S5IRIRIRETHEAILL, RIS B BRET 45 B R R Ry 85% ~
99% , FEM AR E S H A 98%. Okajima 45> R IG BN FA 4 A% CF/EP AWK, 785N 5 A
320 °C . WM 20 min B, ATSRAS R T A0 AF 4. Liu %1 ZEIRE R 260 °C . VA 105 min B,
KRB FLK K fit CF/EP B A MRE, 3RAS B 2T 4 2022 37 (i BE A 455 9896 L I, 2l 2604
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330 C AR 2 h LLKAE KOH fEHIF T 300 CHARME 1 h BIAMETT, SR I A 1E P IR A [mTUi CF/EP &
BERE, 1520 AR ET 4 50 2258 PR R R 43 B 99% 1 95%.

AU, R I SR AR I FLIE N B A CF/EP S AR 2 B4 B (EK 11 55 45 1w LA S
XA SR, 1 R B AR XA I A 7 (2 ~8 MPa) Filil SR (200 ~300 C) , 7EM I A
RS T REF R ZBOICHLA DL RL, S0 R 8L, BIG A IE T EEXT CF/EP & A A4k 3R A
BRI EA T SRR BE 1. A SCLL CF/EP A MR R4, BT iy 18 40 M 5 ik, @57 T CF/
EP 5 A MEHR IR LR AR 5 T 2 S8 [ B AL, ST T B S E0 iAs, 458 TRt T
AR, TS IS R £ AEHEA TYERERAE , [RIINSR FH RO AL 23 BT 1 SCHE T 2S00 W i R ik < 1) 52
MR, XT3 CE/EP A MR R BRREAR A | FRACR N EFE B 2 E .

1 SLIGERSy

1.1 RKFENEE

IETWE[ CHy(CH,),OH] | A ( CH,COCH;) &% KOH, 44k, [ 254 A Ak 27500 A FR A .

SU8020 U375 Wi F 14 b 3ol 455 (SEM ), H A H a7 42 AT, sl v 20 5.0 kV, A& 5 WL R
8000~9000 nA, TAEFE 4 10000 ~12000 wm; Dimension3100 %51 )7 G4 (AFM) | 78 [ A5 € va >
A, REREF S R BN 40 N/m; XQ-1 BULE A s P AL, LB 4F AU A% A |, #% I/ GB/T31290-
20147 43 HT IMDSCRRZF 2 (1) 5 22 R A B R A [OASE &L 5 ESCALAB250Xi 2 X SR i F BEIE (X (XPS)
S EPEER IR A T, SETHIfEERJ 1000~ 1500 eV ; Horiba Jobin Yvon HR Evolution %! & i $t #2380
P25, ¥ E HORIBA Jobin Yvon A ], P4 532 nm, il 50~9000 cm™.

1.2 CF/EP E&5#HHF&

CF/EP Z & MR B (USN15000) H, #6 BE 64K S XUy A BR4EURERR, 14 98 44 by il £ 4k (12K-
A42). ¥ CF/EP EAMEFHERIEI K 4 emx4 em BIWF, BT AR R D R 2 R 4%
CF/EP A MRHAZM (120 CHRE TR 90 min, JESH 1 MPa) [ 1(A)]. #4E GB/T3855-2005
(LT A3 SR S &I vE) TS AS: CE/EP A MR ERE R IR I /080 M, A 33. 3%.
1.3 XWAHE

FH 650 mL [HJ BRI N 22 64T CF/EP &G M Rk A R ff 52 50, By 2 e IR 1 C LU B o 1E T B2/ KOH
W, ¥ CE/EP EaMEHE TR EY, HEA—EmMIIE T B/KOH ik, 235 B r il R 21k
FEMREE, FERNVESHE , B CF/EP &G A RHE 5 i i 21 4 22 I W8 SO, 28 Th A [ 161 1(B) 11
(C) 1. BREFYE 22 FINERIZ IS UE 3 K, JF7E 110 CHEIRIAEE T T E i EE.

(A) (B)

Fig.1 CEF/EP before degradation and products after degradation
(A) CF/EP before degradation; (B) solid residue of CF/EP after degradation; (C) liquid residue of CF/EP after degradation.

1.4 IREMAEEERIRERER
CF/EP ARk B PR R R A2 (v) AR B R =005

my —m,

Y(%) = x 100% (1)

m; Xw,

K m, (o) HEEMRATE SR TR ;. m, (o) NIEMIRZ AR BUR ; w, (%) N CF/EP 548
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WA Y B S35, w0, =33. 296%.
1.5 SEIigit

M o7 TR AR 3 ( RSM) X6 22 IR 28 S 3 45 A P Ak 2 — R s A B S 30 350 T 9k . AL T IE 28 5256, i
N TEEACTE B3 . S 25 AP A Ak 2 r T e S5 i X S8 ) 45 A KB AT 404, T IE A8 5256 1
BEXT— AN IRSL R L S AT AT, S5 IEAS SO AR EL, Wil 7 [T AT vk - AL A 1T (CCD) ANV 45 R 3
XTI AE R BRI, A A] PRBLAS TR R 0 B VKT, B SR B D | SIS R A4S Y s CeD B
% G M UL A AR N AT, R A 22 TR R S b A R Iz Y AR I Design-Expert V8. 0 A {4441
CCD &It A IE T BEREf# CF/EP &G MRRYSE5. K S BB | PRI E] | B AN500 AvR B | 1E T B
T LIS EAEN CF/EP B A MRt 72 vh 4 A K. A Scrma i K14 CF/EP Z A 4k
IRE B R A 2. B A DR Y R AR B R 3R SR 25 R, SEIR 4R SR8 T 1.

Table 1 Process parameters and levels

Level
Code Process parameter
-2 -1 0 1 2
A Reaction temperature/°C 290 300 310 320 330
B Holding time/min 20 30 40 50 60
C cxon/ (mol «+ L71) 0.02 0.03 0.04 0.05 0.06
D V( n-Butanol ) /mL 400 425 450 475 500

2 GRS

2.1 HEFERBRIRFE R IIE

FRAEAR R 1 R R A5 51T CF/EP A MRIBE MR SE 5, i sk AR AR RS 3, 45 R WS {5
B3 S1. T Design-Expert V8. 0 {47500, ZetEAid rhih = IR M3 AR ; IF HBCARRAUL
SRR AR AR I, R, BB R OB, 5 RO B H, =R O AR X
M) FRIR(ER K, R*=0.9552 5 R* =1 Z MR/, 3R = ROy B AL A 4006 08 b ik Oy A 78 TS .
P-value 2N F K56 1 JEAR X R ) F (B3 F-value SH 7 2253 HT{H 3 P-value>F-value 3278 JG i 5% T A HE
. HAE/NT 0,05 B, R =IO RBA L. AR & = ROT B RS B, 3E— 20 AR Oy 25 50t
Ik A2, D>, A°C, ABD, ACD, B AN EI, Fe 245 e LB | R )y 22 0 5 T 3% 2.

Table 2 Analysis of variance for established mathematical model

Source Sum of squares Degree of freedom F-value P-value>F-value Significance
Relation 0.066 12 19.53 <0.0001 Significant
A 4.773%1073 1 16.87 0.0007 Significant
B 0.011 1 38.60 <0.0001 Significant
C 5.367x1073 1 18.97 0.0004 Significant
D 6.055x107* 1 2.14 0.1608 Significant
AC 1.830x1073 1 6.47 0.0204 Significant
cD 4.442x107* 1 1.57 0.2263 Not significant
B? 3.353x1073 1 11.85 0.0029 Significant
c? 1.273x1073 1 4.50 0.0480 Significant
BCD 1.051x1073 1 3.72 0.0698 Not significant
A’B 4.726x1073 1 16.70 0.0007 Significant
A*D 1.287x1073 1 4.55 0.0470 Significant
AB? 2.735%x1073 1 9.66 0.0061 Significant
Residual 5.093x1073 18
Lack of fit 4.109%1073 12 2.09 0.1884 Not significant
Pure error 9.843 6
SWTTRCAAETIINE

Y =0.94 + 0.0244 + 0.037B + 0.015C + 8.700 x 107°D -
0.011AC - 5.269 x 107°CD - 0.011B* - 6. 605 x 107*C* + 8.106 x 10*°BCD -
0.0304°B - 0.016A4°D + 0. 0234B° (2)
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FRE Lk =R T BRI A CF/EP &2 A ARk IR S8R IS 1R S A B i 25 0 R . I B IR 330 C
PR E AT AE] 59. 8 min, INFIHESE 0. 0538 mol/L, 1E T HEE& & 413. 25 mL. fEM &M FAEEIN CF/EP B4
HRE R IR AR %R 100. 00%.

KA 6 AT FRIE BT T EZSHAGTH R, BURBCARBRREEE, ISR gt scbr
s, BARGRAIE 3 s,

Table 3 Experiments of process parameters to verify the mathematical model

Reactor Holding Additive concentration/ V(n-Butanol)/ Actual degradation — Theoretical degradation Error

No- temperature/ °C time/min (mol - L71) mL rate( % ) rate( % ) (%)
1 330 40 0.04 443 98.82 99.20 -0.38

2 300 50 0.04 450 91.19 88.90 2.58

3 320 20 0.04 500 92.98 98.34 -5.45
4 330 60 0.03 430 99.59 101.50 -1.91
5 310 50 0.05 430 97.23 96.98 0.25
6 300 60 0.04 500 80.12 77.94 -2.18

F 3, SBRFEM AR A T ESROT AW IR R i, PSR R E 0 (2) B e
TR 6 AL P AR AR IR MR R AR N £5. 5% , RWNZ = YO BB ARG 0 L8 i, fiE

G0 — LA R AL, BR22 (o) TR A N e = (e) —e,) /ey, HHT, e WELPRIEMER; e,
h BB AR

22 B4

B 2(A) 45 AR B R 40 min, BINFIEHEEE A 0. 04 mol/L B, J i il B AN IE T B F it 1 28 B
Y XTI SR NG R R A 2. 224 i o T B — 2 B, PSSR I 10 o A 3 5 1 T 2 i) 3 i S 4 1 E AH
Kotk s IE T B i — g B, PR IR AR R 5 ROy B 52 B el ) TE AR OGP, A% IR T 1) 1)
Sl LU AE TR E b i A A FRIAARNS R TR A, SN T X B SRR B R A A 1) R e B

E 2(B) 45 OV TR A 310 °C, IE TS o0 450 mlL i, KOH ¥ B S Asf 8] fR) 58 HAE FH X 38
S G A F 2R A2 IR . XY S L RS R] A 20~ 60 min B, IR SR I () 9% ik 2R It 25 0 o 7 ik 8 A 3 Sl 2o 14
JE AT V-8, A5 R U B) 5 Te) 0 e ) 5 B8 8 P88 G T U S 0 300 o 88 1 i ) 235 SRR R BHARDG T8 n
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Fig.2 Effect of different process parameters on degradation rate

(A) t=40 min, ¢=0.04 mol/L; (B) temperature=310 °C, L= 450 mL; (C) ¢=0.04 mol/L, L= 450 mL;
(D) t=40 min, temperature=310 C.
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TR RE S0 B TR XT B SR i 638 e 23 1) 5 i 5y Jb 385

B 2(C) %5 i KOH HREEAH 0. 04 mol/L, 1E T EEE 524 450 mL B, Js Ji7 s 8] 01 s 1o 3 B 7 28 BAE
Xo R SEA i A A SR B S . 24 S W N E] R 45 ~ 60 min i, BRAER I () A& A 23R it 25 5 o7 ¥Rk JEE 1) T 15 S i
WG T V%% YR B R 310 ~320 C i, FRAEURS R 1Y 5% A 25 Bifi 2 B g B ) (9 A< T s 3 5 1 2
(C) At , 3% WY 5 oy sk [i) 760 5 17 38 B85 1) 52 B A R A SR i ) ik 3 S e R P A K

& 2(D) 45 1 N IR EE R 310 °C, SN IFE] A 40 min B, HSHNF) KOH ¥R BEFE T /&2 i 38 HAE
FHXT PR N R AR 52 ). 25 8 ) B8 0 IE T B 1 B 39 00, A SRR I 1) R A R S st 3 5 i 1
V5%, A R 2R VRN IRV R Al ] BLE T e B e A, R IR R R X B SRR g A i R 1)
Wi LU IE T B i A s2ma AR R JF HLIE 2( D) i -2z, SR WIS vk B2 A OE T B 5 i 19 58 AR
Xof TSRS 118 O3 e 3 5 i R B 2/ )N

FIE 2 A3HT T A T2 B0 R S R AR A 0 0 B M 2 B A« S I ik B > B B i) > 28 T 1) e g >
IE TR i, CF/EP G MR IR BE R 2R 5 S OW TR EE | PR IR R] | TE T A5 i S R AR O 4
BN, BEE KOH MR RIG N, FRARBRRE AR5 5018 1 il T 22

XoF L AR o 7 A T AR () B AR T A S BGHATIRAIE, 5 RS PR B, et 120 2 A4 b i 2 Bz st
Pk A 60 min, 1F T EESRICH 413 mL. 6 UCOFATS25 Frfs 31 iy 45 14 T3¢ 4.

Table 4 Experiments under the optimal process parameters

No. Reaction Holding time/ c( Additive) / V( n-Butanol) / Actual degradation Theoretical degradation

temperature/ °C min (mol - L") mL rate( %) rate( %)

1 330 60 0.0538 413 100.69 100.00

2 330 60 0.0538 413 98.17 —

3 330 60 0.0538 413 99.50 —

4 330 60 0.0538 413 98.71 —

5 330 60 0.0538 413 100.40 —

6 330 60 0.0538 413 99.87

H 2 4 AT DL, 6 20 747 5200 A5 2] i) 20 800 Bl S BRI R P-4 R 99. 56% , 51H5AE 100. 00% %
KW, BRZENE N £2%. F W HE T B AR S e T 2% PR 2R AR R A R s . Fl AR
Y CF/EP ZAREIR (10£0. 1) g, I, SAAEMSEEAMEFE R . VIR 330 °C, PRI 60
min . ZRANFIHEE 0. 0538 mol/L, HEEHL 0. 024 g/mL.

2.3 ERERTENHBMRRERESH

& 3 25 RS2 00 25 1 F IR ET 4 R 22 1 SEM B A, TT LA HY BRI S E T 1 i) Bk 2T 4k 2 T
A7 R TH/IN (RIS B 3 7 ik 21 24 32 18 X0 VRORE ™ ) 43 F e 4 S i) b gl R i 3 E T B,
5 LT e i, IRERIR B8 4

i
|
!
| 5 um
l - =i}

Fig.3 SEM images of the surfaces of original carbon fibers( A) and recycled carbon fibers(B)

K AFM WE R T A AL T2 S 80T IR T A n) R TR A, 5003 2 4k 3R 1 19 ~F- 2406
BERE(R,) , SRR T 4. Brer 43w p K X B0 4000 nmx4000 nm , 7T UL [ SCRR 2T 4 1) 2 DL
SEARTCHRAMNE AR, BRI/ SR, 52 Rl S IE T B X B £ 4 3R T A7 — 5 194y 220 e A=
I, JEBRET AER R - YORUBEBE R, 136 nm , [ISCRR £ 4 2 11 (9 KHUBE BE R, 142 nm, [ £F
Y 1) R TP S AR 2 5 B 2T AEARIT , 10 B IR Scied A Bl 2T 4 2 T 451 %8/

r

]

N
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Fig.4 AFM images of the surfaces of original carbon fibers( A) and recycled carbon fibers(B)

2.4 [EERF4H Raman it

Bl 5 4yt BB 2T 24k R [T AR 27 46 (9 Raman A
B, EICBREFAER G W D WSR3 I A (1, /1,) 1800
W 1022, TFHARREF ARG 1,/1,% 1,025, 1,/1, 3 2 1400
U R A, I, IR 4 1 A % B o0
R 5 1 7 TR =
2.5 [OURREFHERT XPS Beig 200

SR F XPS 43 BT SRk 2T 26 1 [ 0 ik 2T 24 119 22 1
TR A& FUE BEW 23 AT, XPS 4 454 1% 141 Fn
C G EANE 6 FEl 7 FiR. BRETF4E R ot &
HRLH T3 5. [l Uschk 247 4 £ e R EE L C,
0, N, Si f1K HF. C—C, C—OH, C=0, COOH FICO> Xt A% & AESr 7y 284. 6, 285.8, 287.2,
289.2 F1290. 6 eV, X C, 1% e b BT R Bk 2T Ak 1 1935 S0 B REMT A2 1k, 452/ 81 T3 6.

1200 1600 2000
Raman shift/cm™’

Fig.5 Raman spectra of original carbon fibers(a)

800

and recycled carbon fibers(b)
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Fig.6 XPS spectrum of original carbon fibers(A) and peaks fitting(B)
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Fig.7 XPS spectrum of recycled carbon fibers( A) and peaks fitting(B)

[T B BREF i 1T 75 A A B K, R KOH S5 ™ M R B P41 70 OB 528 5 A K iR 261
FYIMELERRLT AR . MR R TR C TR S TR, O TR G EEK, 0/C WTFFEEAYIE, &
ARAE T IFTSORRET 25 U B i i A 22 ) 1) Al 2 SR 1 P, 0 BT [ WA ) ke 2T 4 26 T ) 5 A W I 25 B
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4. HTEA K ML E Y Em e e m, FItS s c =0, COOH Ml COT & & W& 1.

Table 5 Elemental composition of carbon fibers from XPS spectra

Species C(%) 0(%) N(%) Si(%) K(%) 0/C
Original carbon fiber 77.96 20.29 1.09 0.66 0 0.260
Recycled carbon fiber 78.46 16.70 1.86 1.71 1.27 0.213

Table 6 Oxygen functional groups of carbon fibers from XPS spectra

Comporition ( % )

Specie;
peeies c—C C—OH cC—0 COOH co%
Original carbon fiber 67.93 29.13 1.45 0.48 0.99
Recycled carbon fiber 33.76 44.74 18.74 1.23 1.53

2.6 [ClYERET 4R 1 RE

P 8 FIEL O 45 H [T e b 21 A R SRR £ 48 14 1 2 PEREXT LU . [mDACRR 2T 4 By 437 il 56 B2 249 g it 2T 2
[ 93.58% , 1B £ 4E 547 FAS R 20 JEUBR T 4 1 94.87% , W1 [BDISCAY B £F 4k Y ) 7 PR RE I L 48
/N, TEERAE AT IR BREF 4 BA L S 1 0 27 P g

300

il £ 250
S S
= 3 £ 200 +
2 E
o 3 -
a 2 E g 150
= e 100 |
e lr S 50 b

0 0

Original carbon Reeveled carbon Original carbon Recyeled carbon
fibers fibers fibers fibers
Fig.8 Tensile strength of original carbon fibers Fig.9 Young’s modulus of original carbon
and recycled carbon fibers fibers and recycled carbon fibers

i LR, 57 1 CF/EP B A M B FR S BRI AR 28 5 I R B | PRI BT ] | Bk EE | IE T
Pt o e 2 (A BRI 25 W B +5. 5%, Se Pl T I T 28 280 Wifh. 645 1 Wik cr/
EP B SRR ARSI 40 g . ROV TR 330 °C, R IRHE] 60 min, ZRHNFIHEE 0. 0538 mol/L, Tﬁﬂ
EL 0. 024 g/ mlL. HE PRI A R At 23 10 5 Wi 2 188 Oy« IS 7 308 B8 > P iR A [ > 948 T 5 MU“>ET%§
CF/EP Z & MR IR SR IR R R 5 I NE R 3 | PRI B] | IE T B i R OEAH G fﬁF*xEHﬂ‘
BitL 5 8 0500 P VA B R G 0 A B80S IR AR fp 23 S ik 18 P T 2. [ ie e 21 41 3% 1T JT 5% BA Wﬂa, KK
WA () 7 2R Ak, R IRE YRR BE 5 R AT e AR T, BREF4E R O/C LL FREARIIE, fRIE T mISchk £
HEFUHT IR SR 2 18] O fk 25 B VE . SR AR R 2T AR A EL, I JACRR £F 2 A 7 i 5 138 24 Sy iUtk 2T 4 1)
93.58% , 17 A 2498 SRR 21 4 1) 94. 87%.

FHFAZ 8 hitp ./ /www.cjeu.jlu.edu.cn/CN/10.7503/ ¢jcu20170037.
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Degradation and Characterization of Recycling Carbon
Fiber/Epoxy Resin Composites in Supercritical n-Butanol’

HUANG Haihong™ , ZHANG Baoyu, ZHAO Zhipei
(School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract Recycling carbon fibers from carbon fiber/epoxy resin ( CF/EP) composites using supercritical
n-butanol were reported. The quantitative relationship between the degradation rate of epoxy resin and recycling
process parameters was proposed through response surface methodology. The influence of process parameters on
the degradation rate of epoxy resin was investigated by graphical optimization. Besides, the microstructure, the
graphitization degree, the surface chemistry and the mechanical properties of the recycled carbon fibers were
analyzed by scanning elcetron microscopy ( SEM ), atomic force microscopy ( AFM ), X-ray photoelectron
spectrometry ( XPS) , Raman spectrum and single-filament tensile strength testing. The results show that the er-
ror between the actual and the theoretical degradation rate is within £5. 5%, and the reaction temperature has
the greatest impact on the degradation rate of epoxy resin, followed by the reaction time, KOH concentration
and n-butanol volume. Given the optimal process parameters (i.e., reaction temperature at 330 °C, reaction
time at 60 min, KOH concentration at 0. 0538 mol/L, and feed ratio at 0. 024 g/mL.) , there were no residual
resin and graphitization on the surface of the recycled carbon fibers; the average roughness(R,) and 0/C ratio
showed little change comparing with those of the original carbon fibers; and the average tensile strength and
Young’ s modulus were about 93. 58% and 94. 87% of those of the original carbon fibers, respectively.
Keywords Supercritical n-butanol; Degradation; Recycling carbon fibe; Carbon fiber/epoxy resin( CE/EP)
composite (Ed.:. W, Z)
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