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Abstract

Highly graphitic mesoporous carbon was synthesized using sucrose as carbon precursor and Ni-Fe
layered hydroxide as template and catalyst. High-resolution transmission electron microscopy,
X-ray diffraction and Raman spectroscopy were used to characterize the morphology and structure
of the material. The results indicated that the graphitic mesoporous carbon has high degree of
graphitization. Moreover, the electrochemical properties of the modified electrode were investi-
gated using cyclic voltammetry (CV) and differential pulse voltammetry (DPV) techniques. The
graphitic mesoporous carbon modified electrode has excellent electrocatalytic activity for the
oxidation of hydroquinone (HQ) and catechol (CC), as the result has proved.
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I FLEE R BT B R B %At — P Al BEAR B A B o SR, R A 28 A A L A5 0 b AR [ s 0k 24
TR ANAL 2 Iy B AT A DL AR TE
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HEA L BE R B RS

2. SCLRERSY
2.1. (L5

AL 270 58 SR FH 3 R A 38 A W) 42 77 ) CHI660B Fi Ak 27 T A b F1 = B B Ak B AR 1 . = re A4 &R -
PLAT SBAE A FLR A A N TAE M, LL Ag/AgCl MM AZ L H R, Pt 2 W o xf Bl &R
(OTF-1200X, & ERHEMEHORGBR A ) A BIEENL(PS-40A, H MBS EMNERARAR]):, BF
TJEAH(DZF-6020, ik 22 00 % %A R /A F); JEOL HRTEM-2010 (H A HL FRE NSt hilid); X 42k
M ARATHU(MSAL-XD2, XRD); ot 2%k (¢ (Renishaw-2000, RAM).

Nafion J&J T Dupont(USA); 28 My A48 28 — M T-Birh T lfIa R A s R, Ni(NOs),'6H,0,
Fe(NO3);9H,0, #hFR, S AN A HAKTIE 9 thrall; A ZIRZER K.

2.2. AU FLREIFIE

2 CHR[8]A K Ni-Fe JZ IR & J@ S A M) LLEE R T 2:1 &5 % Ni(NOs),-6H,0 F1 Fe(NO3);-9H,0
F 200 mL E#F . — 52 5 NaOH Fl Na,CO; I fF 2] J — el B, 78 30°CKIBHEEE 4 P Rl i &
IONZEA 100 mL KB K ETE E T 65 CHEIR /KB FE i EFRAL 18 ho 5, . /KVE.
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100°CFJ4 12 h J5 115 2] Ni-Fe 2R W& @AM, Arid N Ni-Fe HT.

AL BRI R &SRR —E FERERVE TS, B Ni-Fe HT, #7570 8055) . Kke
S E T 100 CHEF RN — BT 2 JE 4T I3 11, BRI 160 C kS8R M 4. Ra, KT
[ R B T N, B9 1 30 900°C AL 4 ho B =P £ 80°C ) 3 mol/L HC & 1 [ . 24 ho ) »
FZEBK R ZE R, 60°CTH 1 12 h, (ERSREANFLA SRR GER LN GMC).

2.3. GMC &/ R aoHI&

B BE R AR (N A2 4 mm)IK K 0.3 um A1 0.05 pm 1) ALO; M I S5 TH, S8R5 43 AIAE /K L BERE
ali7K R AT Y 10 min, H 2R T4 & H REL— 2 5 GMC #8753 NN-— H 2 BERZ AT 0.5% Nafion
FVR VAT, 135 1.0 mg/mL Bk, B 10 pL Wik T A FF R Bk s bR 0, Z0AMT T F 48,
133 GMC & 113 i F % (GMC/GCE) .

3. ER5118
3.1. GMC HY4IERAE

3.1.1. GMC iY TEM 1 HRTEM [E|3R{E

H ] 1A ATDAE HH GMC A& FFLES A IR e T8 4 R o 36 X FL-T-A7 5 B b B SR s IO AN 38 500 SR 4544 1)
(002)F1(100) & i AH— 2. @I =% 5 B v G A HZ EEE Y 0.34 nm (AR 2251 (5 1B), K
GMC A& Es A SR IE . J38h, K& H i JOR A FLA L2 ) I 5 B 2k T LIS T ) M E] 1C Aol
3,

3.1.2. GMC A XRD E# RAM EFRAE

B 2A IR T A BB FLAR AR XRD A7 55 B . GMC 7F 26°.43°.53°F1 78°4b B 1 BH & (A7 St i,
3R BT A SR AL 1(002) s (100)s (004)FN(110)ATST SR THT o« (002)FT 5 & 1 BT X B2 (P AT S e R 8t i
B GMC B A 1R i i A0 SR AL AR E[9]. RN, GMC # doop A1 28 A% [F] BE AT HRTEM il 1045 R — 250 0.34 nm.
Fr G MARE B GMC 7£ 1350 cm™' (D-band). 1580 cm ™' (G-band)F1 2709 cm™ (G’-band)4t HiHL T B B
MIATETE, i 2B Fivs. G W2 B TR 11 SP? B/ 4k /N TJ7 dAs P IR BTG i, 38 % A A 7
FEBEH K. D W@ H & T 6B S8 4540 2% 2505 A 0 RR 51 RS TG 7 B T R [10]. (EAVERRZ G
U U 7F A SR AR AR BE A R A B R R 11]. Rk, BT $0d 2 B DL Ni-Fe HT 1E A0 7 J5 R AR i)
SRR AT B8 1 A SRR

3.2. GMC & imrR iR L FERIE

3.2.1. GMC &R EIFAR RN

Kl 3A X 2R I FIAR R IR HL AR BRI 2 . AT DUE Y, PR EAE 479 mV Al 145
mV 747 LT AR R, B 22 K LN 334 mV s AR I 1A Ak SR TR U6 3 ) BRLPE 575 mV T 256
mV Zifq, WERALZE KL 319 mVe F4h, P BRI SR G RRIEZE , 0BT 2R I FAT 2K — I AR AR
A _E R SR SR S S AN AT I . B 3B XTI Y. AR T EYE GMC &4 F bl B IR 2 . st
AR B F A b BRI JRIEE 329 mV M1 282 mV KA, HALZE KL 47 mV; [FIRE, 462 5l
£ 435 mV H1 387 mV AbH I 18I I, XL LA ZE K208 48 mV. SRREHARAALL, Xf 2K By FI4R
K TE GMC 1B A b BRALZE B> T 287 mV A1 271 mV,  HUEHRAE B E0R, 8] GMC
1B FEL RO 6 2 — By AT 2 — Iy S A0 SR R R 0t e i (1 rE A AL M . TR GMIC R IR = R EE 1
T2 G SR B 57 B A% Sy JIT ek Fh AR AR P g o [ P 1 S Rl R SR bV 2 & 16, ANTTT AT BARRAIC HQ AT CC %K
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Figure 1. TEM of the GMC (A) and HRTEM images of the lattice fringes of the graphitic structure (B) and amorphous
carbon (C) for GMC
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Figure 2. XRD (A) and RAM (B) patterns mesoporous graphitic carbon
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Figure 3. Cyclic voltammograms of 5 x 107> mol/L HQ and 5 x 10> mol/L
CC in 0.1 mol L™ PBS (pH = 3.0) solution at the bare GC (A) and the

GMC/GC (B) electrodes
3. HQ # CC 7E#REBR(A)FI GMC &IFREBR(B) L MBRIMAR; A: HQ;
B: CC

A, R A RIR[12] [13]. 595h, BB n-n SE0H SR G5 M AT LRI BRI B i A i AR R4
KERHF R, IITTE 2R T AL~ ) A PR AL U R B L I 7 B PR RE[14]
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Figure 4. Differential pulse voltammograms in 5 x 10> mol/ L HQ, 5 x 107> mol/L CC(A)

and mixed solution (B) at the GMC/GCE
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