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Lo E A R A T be, R0 2211165 2. F A R BT 5l 22 2 Be , 1) 221116

B OE R RREA O B (GO) B ATEEMRLT 4 (ACE) Sk Hobhe, WHEMIES . KT RFEEE
AEAI AR TRAE, 82 F SEAE AL e P Ak B S 06 B3 AR DL K = AR PR R S ML, S5 RM, Hil& 40k GO HERIUH
LIS HOR (PTFE) Biim bl 1:4. GO HIHIE/K ZBEGR Nt 100 mL . JBEBETRE 360 °C . MBBEHTA] 10 min 753 1 AR
PEREI L, GO/ACF %t ACF £ 45 min HLAEfb 2 7 H 648 FR AR AR TH T 21.11%, MEUK RN ERERE T
4.65 15, GO/ACF X} F B (1 le B3Rk 100.0% , FH T DGR MOIE SR RIE LS IREH , A BG 85 R8T iE
PEOREF iR, X-STEO0CH TRERS . MR MARLIA MG . TR % B i fb2# BT Zs SRR, A SR A3
THRERR C=0 BReH & &, A/ T40.06%, AAT 4 Hy0,0 XTWIHAHLE , FRLfR IR B2 R 0 P4 ik R 22 0F
T4k, [ 10 G GO/ACF X F S8 Rt A PR ERAE 100.0% . I 3EAEE K COD ERRFMNTHT 4.45%, R
GO/ACF HA BRI, DL ARG 455 nl S B YL 2 K F Ak g R0 €0 A B 578 BT e ) Sel AL R A £ SR BRI AR 3R
HEARMEY%.

KHEIR)  AIRYECRNL; IRy R TEPERRETAE; LR

PR KFE B Z | fElcE R, BAENE . MAEYREmRaS, fFEARMSEP R SRR EE
Aok A 0, [RGB SO E S0 A R il ™ B et kb K & AN A S
MR REEAbEEDT AR TREET . SRS EE (AOPs) &5, WRFHE T 20fi e, (R B R B ot
S A RE S L RR AV s B AR AT AT, (HER L B /G T AR S i v e B A e ™
AR SRR A SR R s S A T2 A Y, (BB AR B TS, it T A< X ks
PUSER, PR, TR RSOREAL BRI K ik 2 2

PR A A AR A T 3 o BRI AA Dt 55 BRI S A S = A SR AT B A, SRS Ye K It e R fd s g, L
AR R R RN . VO BRER U BRI R AT A s A RS, Ak R
WL T4 UL (oxygen reduction reaction, ORR) AJJEA A= H,O,! (& (1)), BEAR A/ B HZEHIH
W™ A 0 B0, JE A AL TS Gt BB RIRIN. , At B K rh AT LTS ey AR S AT i v (B P sl
o {H ORR S 3Z il TR BTG A A, ISP/ DR 1,0, P AEZ IR, A T —mldl, EHsheE
BRI TAE. MR RBILABSEN | ZEERAKE MWCNT)!™ | A 8Jat™) SRl = AL ik
F Y B (gas diffusion electrode, GDE), PRI F & 15 A B REA], X ORR K BEF 3
ECELART O, BMNALA R, fEHE A A A A, NI AR A ALRE ). LRtk , B
AR E M BRI AR | RGIKEMAR B 5T, ML T =4E 22 R RGN A 206 A I giE
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o REHMELE . R A E MDY (P, RIMHERA H,0, AR, & ORR K AYHAE A
Bk, AHABITE GDE 4504 T Ak~ S PR RE MM LR i — AL R R
0, +2H" +2e~ - H,0, (1)
AWFTLATEEORETSE AILE, KA SR 2R BB A =G B Sk, PTFE kG457, BriR
SRR, TEI R A BRI E A TR TERR AT AR A AR (GO/ACF). LI SERS /K A H AR
TP LR L S R R A A ERA R, BRITAP RN 2 GO 5 PTFE Jfike bt o GO Mtk 2
BTSN . JBUEIREE | BRI AR RE AR AR A2, S s . XSSO TFRERE L . L
M ARRLT A SOS A BRI TR FRAE . BRI AE (RIGARFEH . HUAREARRE) T FH Jpes e fi e i
R, I GO/ACF PR /KRS . AR AR EE . ARBFTE TR T — Rl & i sl <k
PHA, AT A T S TR (1 IRISARAL ], AR T B 2R KA,

1 MR5REZ%

1.1 SEadRy

JoK i (CH,CH,0H) . BkfREHH (NaHCO,,. HifRSH (Na,SO,) . ¥Ihoiat; HEHS (C\,H  ,N;SO;Na,
98%). I LK/ B0k (PTFE, 60%). £1#345 (GO, WIm < BUS MBI B A R B . 16 PR 4T 4
(ACF, BLZ AT B FRAT])

1.2 SLIUER

722 e EEEEH . & (BIERHE) . ZC-220AD B ATEVENL (FIEEME) . RXN-605D i HLIE
(RYIJEAE) . SB-948 BRESIE (FA5E). CS350M HUHg fk-A T Mk (IR A A PR 1)

1.3 SWHE

1) MkHR s R Rl . SR IRk il 2 A BRI 5 A TG PR AT AR S A AR . XS PERRET 4tk
TP 2 WIFHET I BB, iEh ACE. 7 B/K LBEHF A 2.2 ¢ GO il 0.88 g NaHCO,, H/
15 min i H A BNE GO MWk, 4kZE7E 15 min JF2518 % N A PTFE 438k, J5¥ ACF iZ A
GO WG 25 min, X ACF gEfT B4kt 25 min, BUHZEMT GO i) ACF & TP b 4Beke
FERITHEECE R 10 °C-min ', Ef5 GO/ACF,

PR GO 5 PTFE Bt (C:P). GO MR IC/K TR . B s FB S ] %)
GO/ACF il g i B #4704k o B ¥ 100 mg L' 19 FF JEME IR K, L Na,SO, M HLf# T, 43 3 FH T ib
GO/ACF 1E BT H RS /K A PR, JTEAERIRRAN AT T, I PEAR A FE A 20 mm, fHEHE
} 6V, Na,SO, i kN 2%, ALFRIHE] Y 90 min, FEFE 15 min FEATHOREI & BOGR I AW, &
Je, [EEICK B IIEE 100 mL . MBS 360 °C . MBEbErtE] 30 min, #20& C:P 4000 1:2, 14, 135,
1:6 /i1 PTFE 430K ; HUCR FfE CP tb, HA AR, S ToK ZEEA 53520 80, 90, 100,
110, 120 mL; )i RAHAE C:P L L TC/K SR Ina:, 435 B B IR R 320, 340, 360, 380,
400 °C M JBBamta] A 10, 20, 30, 40. 50 min, EAkHI&S%0

2) PERERUKSEES . T AR BN, IrRAEIRE HLO0, Femad B, DIAHRMAR 2B 7ok
AT LU 250 mL BEARE R O 25ds, STEREMC AL, ACF Fil GO/ACF 435l M, e B i 7k
H 2% FRERENTAI 200 mL, PEATHRALS H,0, 256 SERe R Hr il B FEAR [B]E]EE R 20 mm, HE %
K6V, SOVETECA 90 min, REFE 15 min FHATHUE, FFRAHBRRREK /D OCETEFER R 400 nm A 7K
FEH,0, BTtk ER,

3) SIS, DL GO/ACF R, HASAMS 2) AR, WFFEARIRRIUR B R At v B o) e
B RERC I . 1 CHMOE AR 4. 5. 6. 7. 8V, i F AR i AL AR, A At
Ji; SRJEEERTIR R R R, 2 Na,SO, BTN 0.5% . 1%. 1.5%. 2%. 2.5%, 138
Bt Na, SO, Ik,

4) AL AFAE . (I HAL2E TAREMXT ACF ., PRkl 441 GO/ACF #EA TR ZEAEFRIN (CV) FfE HL Az BH
B (BIS) Wik, A=A ZRBEA TR, ACF & GO/ACF 433 TR, STERHM X, RRH R



4068 ok L B ¥ W EEAVE S

Hitl (SCE) AZ ek, TAEEM SXF M AYEEE A 20 mm, AR HIEERBHEE N 100 mg- L', Na,SO, i
BEHSHH 2%, CV A RS 0 ER-0.5~1.2 V, PIREIEE (40, 60, 80 mV:s™) 43 %}
ACF. GO/ACF HIHELLFH 10 N EW, FFEBEnvss 7 MM Cv k. EIS MR H A Ry
125V, #4100 000~0.01 Hz,

5) TR RE LS . LITLARHI £ () GO/ACF ABAML, RABAESCI A TR e S50 . i P 3
FEUIE ] 100 mg- L™, Na,SO, sk 2% [, GO/ACF HLMEALREARH FAE 90 min SH—URAbH, 4k
PSERUE . K GO/ACF METIH AR RS E0A R TR, AAEER 10 ¥k, I BRRAD SRS Y FH A
WEERIEE 2, 4. 6. 8. 10 RALHHRTE{RZRH COD fH.

1.4 SHhAEE

FF T BB (SEM) WgE ACF K GO/ACF Hitl R (Y TESUEFAE ; ok X-BF 26 i T RETSR
(XPS) F3HTARAF A R T C R A O s A (i LT A GRS (FTIR) 43T B REAT ; 8
I HLARSE TAEMXT ACF M GO/ACF MIHLZ K TR MEREVE 7400 SR S AR ER (HJ 828-2017) M /K
) COD, KM 722 JEM o6 B I e FH SR AE e KR A (464 nm) (IR, FLREMRRAR TR (2)
T

_(Cy—-C)
g e

0

x 100% 2

A g MR, %; C, Ml C, 435 IERS IR H R ¢ INBOUREE ) mg-L™'; ¢ WREMERTTE], min.
2 HR5VHS

2.1 GO/ACF & &M REGR PR M a0

GO/ACF fil#d#8H C:P. GO JEHIC/K LB | HBebailEE | MBberalX) GO/ACF LA rafifb
VEfrERESCIAnIE 1, Al AR AR S T 450 GO/ACE WSS bt ie A irasal, Hrh C:P %FE
fRPERESC i i . 18 1(a) NAIR] C:P #1451 GO/ACF g BB RS e A AL R bEfE . 1A 1(a) 7]
M, TERNHIAER B (0~45 min) F C:PAYLLHIIER (C:P=1: 2. 1:4. 1:5. 1:6), MFRYH BRI
H94.16% . 97.86% . 97.37%. 95.21%, EILH KIS, XIERA PTFE 5 GO #£ ACF 3K
W T HA LI .. BKPERIERIE, BE C:P Lhn, PTFE ¥4in, MRS HBKEE, WOz, JEmfe
WA, TS R TR YRR s QKL PTFE B GO il %, b2 R, AS LM 3
fig, TEPELLEAARIE N, FECH RS RARIS A T, C:P o 1:4 B, FIIERB R iR s (100%), M
A Tl GO/ACF EA R BAEFERIERE, JFZ2sCioiest C:P o 1:4,

K 1(b) AR JEIK ZEEF IR H 45 1 GO/ACF H A8 B f ki riRE . I L, BEOK ORE& R L
(80, 90, 100, 110, 120 mL), GO HBIRE FF%, TERNATERFBE (0~45 min) {4 Z X} H L8 B REAfR 5303
H96.59% . 97.44% . 97.93% . 96.76% . 96.20%, I NI KIGIR/NHERY, A& N TK CEEAR IR
/b (<100 mE) Y}, GO IIEE K, ACF f#A% GO & REm, GO MEAE S SEWLFZRE, PhmksE
EZ iR ) = i 1 KN E N S = %Yl AR E 2 B 2 1 Y L P (1 v O LN | =
I (>100 mL), GO Wik /N, ACF fEARL GO & 81K, GO/ACF EH& A EREM SR, it
BT S AR R, TOK BRI 100 mL B, FISHE A iR i (100%), RUNZ&MET
25 1 GO/ACF EA B H SAEIEfIERE, JR2Siie oK LR InEA 100 mL.

B 1(c) MARHBEIREE 2F T Hil 451 GO/ACF H Rl (b ffPERE . PTFE 5 GO IRA AT ZHBbe
J#4L PTFE, 425 GO WK & MEREIAF ACF SR 1A IR, Wl 1(c) Ui, FAEfBbeiR gk 320,
340, 360, 380, 400 °C B}, HEFEE 45 min RGN 92.66% . 95.63% . 97.83%. 97.10%. 95.56%,
RIS E IR NS . R B RS TR I ARG N, AR T AR SR RE SO R R e, ARUA
ffmis i, M EEREAARRCRIE T M7EBEIR KT 360 C J5, FEMREA NI, nTREEH ket
PTFE & & 23, R TR S 20450, SERPERE TR MBS N 360 °C i, HIERHEA
AR (100%) T, FHIZAME T R4S GO/ACF AT BET-H IR FRARVERE, 5L Simb e B ain i
360 C. & 1(d) FARFHBLER R £ GO/ACF B SEAE rfi b R fiinE . T 0L, JBebeitalA 10, 20, 30,
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100 [ 100 -
90 - 90 |
S S 80
= = —{3—80 mL
& 70l ——Cp=12 # 70| —0O— 90 mL
—D— =14 —/N—=100 mL
60 - O— CP=1:5 60 | —/— 110 mL
vV CiP=1i6 —O— 120mL
50 . . L L ) 50 L . . . L )
15 30 45 60 75 90 15 30 45 60 75 90
S s} 7] /min SV I [A]/min
(a) AFIC:P (b) RFRIC/K L BT
100 100
90 | 90 [
i 80 + S 80f
% —O—30< g —O— 10 min
¥ 70 —0—340C & 70t —0—20min
—— 360 C —O— 30 min
60 - —7—380C 60+ —— 40 min
—O— 400 °C —/— 50 min
50 b L L L L | 50 L L L L L |
15 30 45 60 75 90 15 30 45 60 75 90
2o Bt ] /min J52 o7 st ] /min
(¢) ANIFBEbeiR (d) ANlgebEnt A

1 AR C:P. FToKZEERME ., MRS RIS T GO/ACF BBEEB i pERRERE
Fig. 1 Electrocatalytic degradation of methyl orange by GO/ACF at different C:P, anhydrous ethanol addition, calcination
temperature and calcination time

40. 50 min ), FIIEAETE 45 min NREERD5H 95.86% . 95.83% . 98.01%. 96.72% . 96.77%, iR
KEME/INT 3%, STHENIEFPERETCE ERM, 7E 90 min PFEMFRRISRERE 100%, MTTREMRLL S ZTT
M, ASCEEEHYBRERTE 10 min #E 7522
2.2 ACF F GO/ACF BIFRAESHh

KRB EIMEE ACF. GO/ACF MITORZE, S50 2 Fin. & 2(a). &l 2(b) & ACF FEAR[RIR
R SEM NS, ilatEl 2(a) FTLAE H ACF NEREFHE - fasits, B =4EMIEE, EAFEMSH,
AT LA SR BRI IR Y, (8] 2(b) WIE ARG T, ROTS) . SREDEE TR Kl 2(c). & 2(d)
JAEIR N GO/ACF () SEM M8 H-, TTLAH I ACF R B E GO 2, RPN G T4 4%
I, RGBS B3, BT XTIAO S AMRGE HOIESY , X uFBEA A 2 BRI GO E6T
ACF 250, A E RIS R 1, HA S R LR AR S A7 A5 A R T f RS )
2.3 ACF X GO/ACF HBE{LMEEN 4T

1 3 24 ACF } GO/ACF HIERGHUEALIRMRAR | Reffah o . WK Xt . ZERRIIAAIR], Harss
PHRFATESL R, ACF. GO/ACF X HIJERS AL A BEAFSCRANIE 3(a) . ATLAIEH, GO/ACF HIREfFHR
IR ACF, BEZE SONTRIENN, R R a e T2z, SR s Y B N30 715 et
AE T %, 7£ 90 min N ACF. GO/ACF H B R i fi AL B Mg 32 43 3R 3] 92.30% FH 99.37%, FE 45 min B
ACF B A8 AL A Rl 76.75%, 1T GO/ACF R E ik 97.86%, AMUREMLT ACF, WiLT
LIU b FPEssmtng ", & 3(b) i ACF . GO/ACF {RFRBHHAN 2 A IME— sl 2r e, il 1
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i
g

i LARVE:

20 um

(¢) GO/ACF(jf A:500%)

(d) GO/ACF(JCKS 000£%)

2 ACF % GO/ACF HJ SEM Elf%
Fig.2 SEM images of ACF and GO/ACF

100 6r 100
5t ) T —m— ACF
80 - 80 —e— GO/ACF
on
) 5 3
%\4' gc 3L X
E 4l Z m -3 £ ol
& = 2t - i
- =
20l —&— ACF 1L ® ACF o 20f
—— GO/ACF o ® GO/ACF =
o N 0= " . . . .
0 15 30 45 60 75 90 0 15 30 45 60 75 90 15 30 45 60 75 90
RV s ] /min SN [A]/min SN [A]/min
(a) FRfiR (b) FRf#zh 1% (c) H,O,fi e BF

&3 ACF X GO/ACF BREEHBENIEREER, FiEshhE. NaKREKEXLE

Fig. 3 Comparison of ACF and GO/ACF methyl orange electrocatalytic degradation rate , degradation kinetics , and mass
concentration of hydrogen peroxide

H1 ACF J GO/ACFE MR WA ZEL k Al A1, GO/
ACF M Z X AAEL R K I R iR i T ACF R &
GO/ACF A& 2 B AHOC REAHXT AR, R &%
IR ZAE 45 min B H BB AIRRARREMBIT 97% , b
AR R SR AR R (IO A = A T R
ACF, GO/ACF #R&RTE 90 min PN=A- XA IK
e BEINE 3(c) s, TTLAE H GO/ACF (K&

1 ACF. GO/ACF BREMIEENNFHIERERREY
Table 1 ACF, GO/ACF methyl orange degradation kinetic
equations and the correlation coefficients

IR AL R ZIpIe g JRHARE R R min™ R?
ACF  y=0.027 7x+0.181 6 0.0277 0.983 2
GO/ACF  y=10.058 2x+0.390 5 0.0582 0.9372

FEA R RE K TR B BB LT ACF, LR S 1 B TR] 3 o Bk P 25 BB . BB E] A 90 min B,
ACF 1K 2 rh XU K R 4 16.84 mg-L', 1 GO/ACF R4 /K it f v BE ik 2] 95.23 mg-L', & ify
ACF 25 4.65 15, HAMA LFHEa#, X 5H13CHA GO X ORR MYRERM —84.
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2.4 SCIGEML

K 4 NARFRRIEHLE . AR GO/ACF WIS i b ife. mTLAE S &R Rt
GO/ACF HIILB Rt RE 22 7 B3, HoP SRR X iR i 3% . & 4(a) IASFIRILG
HLRAT GO/ACF ISR B (bR, nTLAE HBERIGRHE RIS (4. 5. 6. 7. 8 V), HIILRHEMFRIE
—EMHHE] (0~30 min) JEFE NG, WA 15 min i, BB FEAEZRAE 4 V L8 VBT F 235K
31.10% F1 77.54%. TV R0 L R S IR T SRR AR, Xt T e R 5 2 Ha oy
S5O, WEINT FAERRES, WIMHET H0, AA: s B0 )T H BB 0 S AR . 7224 S s ]
iK% 30 min BF, FERILAELE (4. 5. 6. 7. 8 V) BYBE N, F LB FAH R 5N 50.95% . 76.18% . 88.01% .
96.45% . 97.06%, FEREMTFERIESE WiE 7V HEE] 8 V I JEI AL, XK A 30 min BHX 2 4HLE
Y PR EAE R RO 95%, WP TRIRIRES , B B ok B BB R A s /N (H L
FHL R, IIRERERR, HAHmmI kAR, 2620, RH 7V fENEoE .

100 - e ;{s Cr 8 100

80 | V%g/ /D/ - 80 |

s 60 f /D S 60}
: o —O—av :
E a0 —O—5vV E 40t
—A—6V
20 O aAY 20 +
—V—8V
Ny 1 1 1 1 1 ] 1 1 1 1 1 ]
O% 15 30 45 60 75 - 90 O% 15 30 45 60 75 90
J2 % Hs 8] /min J2 % Hs 8] /min
(a) RNIEDIHH (b) FfiR BTN [ 5 e Jo

El4 TEWIRRE. BERREEREFNTT GO/ACF REGRELIEREIILE
Fig. 4 Electrocatalytic degradation performance of GO/ACF methyl orange at different initial voltages and
mass concentrations of electrolyte

AR L BUTCRE 1 73 FE T GO/ACE X HIERE LRI PERE LT 4(b) Fizs. thIAT 4(b) RIHI, Hrafi
JRE EH AR 0.5%, 1.0%. 1.5%. 2%. 2.5% WP, 7€ 30 min B FERE R0 51 R 52.46%
66.05% . 81.73% . 96.45% . 95.19%. HILAE HHFBTE FA7HUAE 0.5%~2.0% N, W EEREREIRR15 RIS
Bit F oy O R IE R A 2 A F AR SO FDBOR, ISR IEOR,  H,0, ARGt H AR iy, AT
Pt AR S A BRI, T F A BT B i 71 23 AL 2.0% I, O HRLAR Bk B o) FR BB B R A i s A
W1, JE T SO, VL i =y PTRESIHARLE UL F iR (X (3)PY T it #2508, o

E FL A TR HA i (20 2.0%
‘OH+S02” — OH +S0;- (3)

2.5 HIEBSHT

1) B fb2EERENA . ACF M GO/ACF ZEANRIFE T 1 CV 2k & EIS phgkn®l 5 iR, ACF &
GO/ACF [ CV fhZtanl&l 5(a) Ml 5(b) Fron . AT LLE Y ACF B IR HL I P 2 55 T GO/ACF, LI
40mV- s BpCV R, ACF BRI R 0.001 7 A-em?, T GO/ACF HYUE(EHLI K 0.004 18 A-cm?,
2k ACF WE(EFEIAY 2.46 5, MLT GO/ACF BYHLFALEAER I, JREE GO B A5 ARG e S
T, NI TR PER R A TARRE XTI 40 mV-s™ 1Y CV HiZHE THI 20, RIHT ACF 1Y
2B R 17.213 mF-em 2, 1 GO/ACF HLZS{E K 26.252 mF-cm ™ & ACF, #iH] GO/ACF HMA H A
R, HERMAA R T 200 AN, SRR A O 2 S N 34 ACFPY,

& 5(c) & ACF J GO/ACF 1Y EIS HhZk. XT3 s A= BHPT ik b A T A 40T, o e X R i) Ha i
R R (ACF) 4 13.193 Q. R (GO/ACF) Ky 7.908 Q, W LIKIN GO/ACF Hiflk [t ACF Hi i i BH AR
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0.006

12
0.004 10 CPE —e— ACF
& $ —a— GO/ACF
.002 . &
< 0.00 S < : 8
ES 0 ES . 6 3KHz-0.0] Hz
g Gt =2 g}/
-0.002 TREI_40mV st < 4
~0.004 -- 60mV-s’! 2
----- 80 mV -s! 0
-0.006
-0.4 0 0.4 0.8 1.2 2 4 6 § 10 12 14
HLA/V AV Z)(Q - cm™)
(a) ACFHICVilliZk (b) GO/ACFICV iz (¢) EIS|th4k

5 ACF K GO/ACF ENEHIRTH) CV HiZk K EIS Bk
Fig. 5 CV and EIS curves of ACF and GO/ACEF at different sweep speeds

T 40.06%. XA TS HEARIGENE GUGE T R SR, S S abE, BN T AR
71, A TSRS

2) FTIR 431, EAWF5EN 2 R, S ERed ] LIFE R ORR SOV TG, ik O, Wk, AFF
H,0, LR, HRIHGYYIIRERRSCR, ik, wTRGEM FTIR EMSE GO B AR A B e Ak, 4
Hr GO/ACF frssfetlil. Kl 6(a) s, RIS LMK (PTEB) B 3B I 5 A0 F 678, 1149,
1236 cm™ 4k, HA 678 em™ A F—C—F W Mkah, 1149 em™ 1 1 236 cm™' iy F—C—F AU 45 1R
P, X BEEE, PTFE /E KA FIMEETF GO/ACF M L. 1650 c™ il 1 730 em ™' AbAigEAL
TR AEIREIX, XN E C=C il C=0 P4k, Hi C=C BPIRNFAEA R TUEEM RS H
PE, C=0 FPHFHEARIT H,0, B, %t ACF MIGO/ACF HIEIERIHI, GO/ACF 1£ 1650 cm™ 11730 cm™
Qb R &R T ACF, R GO AN A ERe AR,  GO/ACF 1 S:HL M KOS /K A =58
T ACFPY, JEMET: T I EAERHARCR . GO Z A nTHRIE ORR MRS T, MR K T
JIREE

3) XPS Z3#r. @it XPS XA 5% ACF Fl GO/ACF YT % 240 Ak 22k 45 . H1 & 6(b) 7T LLE
ACF % C, O JLEMAL, GO/ACF £E i C. O, F JILEMNAL, 1M GO/ACF 1 C. O JCEXIR AR
T ACF IE(E, XIEH GO MIBIARSIN T Ml C il O JTEMIS . ACF, GO/ACF 4 Cls YiBunE 6(c)
B AR M, C=C FAEARSTHE T n—m*iRiE, nTLREATRE SN, 1 284.5 eV AMFAE—1
SR C=C W, TR NZAL GO/ACF RUIETRIFRZ R ACF 1Y 4 %, Z5AR13CH EIS 404, IESE GO I5IA
AR/ N AR B, AR IR R0 S H M. GO/ACFE YGitrh 5 — AN 291.9 eV X i 25 B VU 98 2 4 1
—CF,, #W T RNUFLIENTAE, K 6(d) i ACF. GO/ACF 1) Ols Jtit%. nlLIFEH GO/ACF &4 it
H I T AR T ACF, 2 ANHLHAE 531.6 eV Fil 532.3 eV Zb 2 3 H A R 89 & B B REFT (C=0 1 C—O0),
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Degradation of methyl orange using reduced graphene combined activated
carbon fiber gas diffusion electrode
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Abstract The ultrasonic-impregnation method was used to prepare the graphene (GO) combined activated
carbon fiber (ACF) gas diffusion electrode, and its micro-morphology, surface elements, and surface functional
groups were characterized. The batch rtests’ of methyl orange degradation were conducted to clarify the
performance and mechanism of hydrogen peroxide production at cathode. The experimental results showed that
the optimal electrode performance occurred 'when the mass ratio of GO to polytetrafluoroethylene dispersion
(PTFE) was 1:4, the amount of anhydrous ethanol added to GO slurry was 100 mL, the calcination temperature
was 360 °C, and the calcination time was 10 min. After 45 min of the electrocatalytic reaction, the degradation
rate of methyl orange by GO/ACEF increased by 21.11% compared with ACF, the final mass concentration of
hydrogen peroxide increased by 4.65 times, and the degradation rate of methyl orange by GO/ACF reached
100.0%. The microscopic morphology observation of scanning electron microscopy showed that graphene could
be uniformly loaded on the surface of activated carbon fibers. According to the analysis of X-ray photoelectron
spectroscopy,-Fourier transform infrared spectroscopy, cyclic voltammetry, and electrochemical impedance
testing results, graphene combination increased the content of C = O functional groups on the electrode surface
and decreased electrode resistance by 40.06%, which was conducive to H,O, production. The initial voltage and
degradation factors of electrolyte concentration were optimized. After 10 recycles, GO/ACF still degrade methyl
orange completely, while the COD, removal rate of methyl orange wastewater only decreased by 4.45%, which
indicated that GO/ACF had a good cycling stability. The results of the study can provide a theoretical basis and
technical reference for highly efficient decolorization treatment of printing and dyeing wastewater by the
electro-catalysis and the oxidative degradation of organic contaminants.

Keywords gas diffusion electrode; electrocatalytic oxidation; graphene; activated carbon fiber; methyl
orange
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