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Abstract

Reduced graphene oxide (RGO) shows great potential in catalysis due to its unique two-dimensional
structure and excellent electronic properties. In this paper, graphene oxide (GO) was used as raw
material to prepare RGO by hydrothermal reduction method. Combined with mechanism discussion
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and mechanism verification methods, the peroxide catalytic properties of RGO and GO were com-
pared and explored. The experimental results show that the peroxide catalytic performance of RGO
is better than that of GO, which is due to the higher electron mobility of RGO. This discovery reveals
a close relationship between electron mobility and the catalytic performance of peroxides. This
study provides theoretical basis and new ideas for the design of efficient graphene-based peroxide
catalysts, and has important significance for promoting its application in environmental govern-
ance, energy conversion and other fields.
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1. 5|8

AN TR —Zodid s s EM RS F B & BRI AR R AR AL, e RA
VRS 5 TEGE, BRI KRB LT RS, RIUH BRUO I ERE, IsRs e i N 1] 3
ok, N AT AT LA R IREG 1w A M BEAR WSS, A e B KRR B mfa e te. mTk
WIEAE S 4 AT AR RO SO 5, AT DR R RARBE A RIS AR [2] [3]. AN THEMFIRFEERZ, W
RaEMEL CESEARL ASBEMR L SN R A MR, BARX GO R O R E K
A TERE, FER T D5 R kiii[4]-[6], SR ot @M R CAR S HAE S 5, NaGitEdr,
PSR A AR RE A KERAE . ITAESR, TR I B TAE A N TR A S0 ) A5 BROAIG . il &%
LA, AT RUKHEE A (7], HAE A ARl T DOd i S AR SR AT P4, 7E L BRI ek 5 Rl 2
T2 JE 8] [9]-

WHARM, A SEEEA KRR, v LME A S8 0E B YU, i B A B S
TiITBR. BAEEMETIEBRNAEBG T UL H0, 2= ErRE A miECon S B ey
3,3°5,5°- VY BRI R I (TMB) B R B 3% %, AT s -OH #4611y 3,3',5,5"- DY FHBR IR 1%(3,3",5,5 - tet-
ramethylbenzidine, TMB)% b 5 (1) ox-TMB [10]. {HAE, A8 RS e A T8 b iR 7 3%
HmREE A, BRAR T A BEIRTFIER R, SEOUEMMIERE =4 T —ENBR[11], WfME R A8 Rl
PamaEt, A B e A A I A R R AT S DGR . FEARTE AL, AR
FEARN A SRIGAT A B B (GOY AT IR JF AL HE, AT 4 7 B i H T B8 R 138 Ji S A SR
(RGOVEALF[12], /KPS FREE T M B ILPE A, B RA 7 HB T JF H, 154 T RGO
o B IE R 3R, LR RS B T A RO 5E, S T AR R T, TELL AR IS A
BT IR FH AT 5

2. SCIGERSY
2.1. AR

EUAb A BB TR (5 mg/ml GO) A AL HI(NaOH > 99%) 4B — F B0 22 i < i S84k E.(30% H20,)«
LT AR(DMSO > 99%). £ B T /K(H0). 3,37,5,5° - @ IEBEA L (TMB > 99%), T A 715 804k,
TG AT AR Ab B Bl 1) 2% B AT A P o
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2.2. RIERERIHLF

{1 Infiite 200 PRO F##{X(TECAN, USA)MIIREE AL - v WKL (UV-vis) IR G E=IR T
53 BISLF BA 200 KV A5 HLUE ) TEM-2100 %5 H T 55485 (TEM, Hitachi, Japan)#lli{ RGO 1 GO %
S A H AR e 2T A B ACINR RGO F8 HLH 4T A IEA(FTIR); A Al 47 2 6 34k GO RGO
L2 e I AL TR IR RGO F1 GO e H AP

2.3. RGO HkIE 5%

PL GO 1 NaOH A Ji B} R K #08 J5 721 % RGO kL. BARTIEMI T : ME4 3 ml 0.5 mg/ml GO
(RIGEA FFNN 1200 1 0.1 M/L NaOH Ji&, F LB T/KIGIR A2 30 ml, 85 KR & AT iE /5
AEEE 8 h, PR GV B 5N 50 ml FIRIUSR LM WA I m K38, 78 180°C R Hak AT /K ik
JERN 12 he KBGEIE NG, K FTSEGEAT B0 VR TACEE, RIAT3RAS RGO AL, e Fris ikl
BT 4°CHIVKFEHRAT -

24. EUMERRERE

H 1000 pl 412K — HERE M ZZ MR 200 Wl RGO ¥ 200 pl HoOs AR5 100 pl ] TMB ¥R 7E 2 ml
BOE RS, HERE T XM 20 min J5, B 200 ul FIRERE T 96 FLMFLIR R EET L4 - AT L
T TE o A4 AR 2R IRIVE VR €2 A8 Ak FH PR R AT DL o 04X S 2 I RV RAE 652 nim A PRI RSG5 R VT A RGO
A RE -

3. BER5VHE
3.1. FRIEFPS

RGO #k 2@ K HOE R iEH 43200, K 1(a)h GO B TEM K%, M ATLLE H GO 2HIHES
M RIREEH, X HT GO R EA KESAERE, XEERE GO FERFFFE. 1 1(b)N RGO )
TEM BEg, MHrf LA H RGO IR fl (1 AR50, X PP 45 6 il 19 2500 7T e 2 B T /K Bk J5 i)
RS R T R RN R 2R, RJE T 1 sp? WK, T4k 25 2540 PR A A5 2 ) (R AH ELAE )
RAESAE, FEEREER[13].

W

Figure 1. Transmission electron microscopy (TEM) images of (a) GO and (b) RGO
1. (a) GO ¥ TEM [Elf%; (b) RGO HJ TEM Elf%

AL AT BIH(GO). RGO #RHK# B 21 4h 6% (FTIR) 14 2 F, GO 7E 3369 em™ [ 58 & VA (K- O-
H 8RR, XAl RS AW I 7K G 2, 1725 ecm™!' (COOH /) C = O fifhiEzh)F 1624 cm™
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(C-OH 25 iR 5l IR I BRI ZE 3R 4R 30 51 A IS0 Ab 2 B HE R U, BB, 1063 em ™! (C-O Fidd#iRah).
M 2 K HAEEE S ) RGO 1 FT-IR Y&z 3 A1 17T LAE HAE 3369 em™ (RCOOH FEH ) O-H
FrIRED) . 1725 em™ (C = O FifidREN). 1063 cm™ (C-O LIRS A 1624 cm™ (C-OH 25 #h R 5h ) i) I

AEARSS, K] GO #3458 RGO,

— RGO
— GO

Transmittance(a.u.)

W-—’V'—“W

4000 3500 3000

2500 2000 1500 1000 500

Wavenumbers(cm™)

Figure 2. Fourier-transform infrared (FTIR) spectra of RGO) and GO
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Figure 3. Raman spectra of RGO and GO
3.RGO # GO MR B i

¥ 3 4 GO #1 RGO #EHHL 261 .

WAL I P RATIT LU 2], D AT G H#AAAET GO AN

RGO. TE GO G HHLT 1578.66 cm™, ME/KHEIFEH RGO F, G #HHEHNE] T 1588.88cm™, ik
SRR SR FIA B (1586 cm™), R BH/KIGE JFALEEXT T GO FIM S S A S 45 M8 & . GO 1 RGO Y D 7
7 AITE 1347.87 cm ™' Fl1 1349.62 cm™!, X B I A A S I 7 4544 b (Pt DL SR BSCT- THT P9 Bl iR 1 sp? 20T
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FLHEEE ) I AERT ARG K . e b, JEd R S HEE rT VR RGO 1) D iS5 G W HIHL2 (5 5 LA
(In/I = 1.067)= T GO 1) D 75 G i W85 5 5 L LB (In/I = 0.984), K HH GO JE i /K b B 5
RN BRI i 1 AR 22 37 IR BB

3.2. RGO 1 GO By BERRDR

RGO A1 GO AL B EHLE WK 4 Fir, BT RGO M GO 1E At LA 2 A ] LUE AL H0, Bt
WO, AERGEEEH B OH), -OH %R (Y TMB )25 (—NH,), f TMB %2 B 1 JE il FH ES
THHE, MHETFEHESS5 A TMB 70 7RV A BRI GF TMB Z514&, % TMB &N
KA EATE T TMB 744, EI%AL TMB (ox-TMB), WRUHEFEIEZE 652 nm £ 4[14]. FTbL, RGO 44
KAEALT AT UL Ho0, AL TMB 7242 B 5 €11 ox-TMB.
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Figure 4. Schematic illustration of the colorimetric catalytic mechanism
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Figure 5. Absorption spectra of the colorimetric catalytic reaction

[ 5. e ry Rk hLk

NTERFL RGO FI GO HIid S RE, TESLIRATX M R GO FI/K#UE S /5 111 RGO #4717 Lt
ARG, SLU0 25 A B AL SEEG SO TS 1] 5 B, I AT DA HE 20k R b s 545 TMB 5 TMB
FTH20, I, 7 550 nm~750 nm Z (A3 el B 2 g, f TMB. H202 5 RGO AR GO #EHE
Gla, RONARRWISGRER 7R, F 652 nm 4 BL T B3 AW g, IF H TMB. H,0, 5 RGO
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FHRNE A B S S VA TR B A T = SR T, X 8] RGO A GO #B ] LLVE AL AL H0,, RGO B F
B AP PE RE

3.3. RGO M GO Ky FEBEHEL MRS

HLIERS R EIR AR s T IERRE YT, A MR S k. B T BRO6 R S R AT DUk
MBI FIEREE ST, R e MU BIRAEMRL LI, 6T RS SO RAL AR i 1 M s BRI 21 3 7
AR H L AT RO, TR A FIAL RN SR I BRI T AR, T IX BT
BN BRAM LI R R, RAMPRNI R AR, BEAO6 RS FMOC . Bl 2R b At
P FETT LA 12 RH BT AR RE . RO T HRTE RGO Al GO L 782 6E 11, oA RGO A1 GO
BEAT T BEASC I FEIN . RGO A1 GO HIBEAS D HL I 2 FEAE MK AE ] 500W (T i, 4 1h)
B% 50 s AL BEAT — UOLIRAR#, WTOEIR AL, BRI ROREIFE. . RGO M GO Ml# e i
WL REIN AN ] 6 B, ATUAE . AVERIEC UERATEIIIE DL, GO IO R o 5 A%
ETE, 1M RGO fETCGHE I BRSOt i a6 AT T, AR ™4 7 RO iRE =, SE
T HE AR O T RO AR, T AR 7O . B RGO 55 GO A ELAR I B 5 ) 45t
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Figure 6. Transient photocurrent responses of RGO and GO
& 6. RGO # GO HIRRZS S FE iR 1K

PR HAG 22 BHATT EIS 35 0] DUSORLEGR T EARH R EE 500, A FE AR B0 1 I FE AR )
MR, fE EIS igd, [N EREREM a2 fHht, BB/ NMUEM B BEPTERAS, Wi
MR B AN ) o B R T, MR R T R Sk S . DR, FRATTA RGO i GO AT 1 Hifk 2= fHAT
MR, FFHPT EIS w41 7 fiox, MIE 7 Har LA, 5 GO #HEL, RGO ZKMAb A B 5 /N R gl E
%, WU RGO FIHEALAFHPTE /N, K, AT LA GO #iid 5 5 AL 24 BT AR /N, AT {45 3L L BH AR /)8,
IR T B INERACE, $em T OE PR 2 U A B R

g4 Erie, AT LS H RGO ARG FIE# %, miBA B TITB M RGO 1E 8 74t
PRAT DR HE HaOn Ak 22 BT, A i M R 3 1 36 (-OH), X6 B 40 Ak 27 S R 3

H,O, + e —-OH + OH™
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Figure 7. Electrochemical impedance spectroscopy (EIS) Nyquist plots of RGO and GO
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