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PAR 273A #U4i i (57 4348 B A (35 [ EG&G
23 HE]),KQ5200B HY 8 75 i I v s (B Ll X
FATBR 2N 7)), Quanta 200 %437 K 5 R 55 4 4, 1
%5 (SEM, fif % Philips-FEI 24 A ).
1.2 Nafion/PMo,/GR/PEDOT/GCE &4 8

e B il &

A6 1 A 2 B ik FL B (GCE, ¢ = 5.0 mm) ,
il 74> 5 A 5.0.1.0.0.3 wm /9 ALO, ¥ F 5 il
I, 3 A =R K TG K BB R i TR, H AR
PREE R B4 0. % WAL BE 4P ) GCE & T 0.01
mol -L"' EDOT + 0.01 mol -L" LiClO, i Z it I&
H,1.5V T HREG — & i[5 5] PEDOT JIE & ifi
it (PEDOT/GCE).

Iy BIFR B — %E & PMoy, 1 1 mg GR & T 500
pL Nafion i (5% ) HHl 5 73 i, 15 34 20 B,
10 wL % B4 2 PEDOT/GCE M 1, =i
N 44 B 1 45 Nafion/PMo,,/GR/PEDOT/GCE Hi, % .
KT ELER 38 SR F A D vk 4 il il £ T Nafion/
GR/PEDOT/GCE #I Nafion/PMo,,/PEDOT/GCE H
.
1.3 BH=EXE
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SO R T SR AT G PR 0 i RS 4 R
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() SEM HE . I 1 AT LUE i, 2L MRIR 45 44 11
PEDOT ¥ 51343 i T GCE FJE & im (K 1A).
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PMo,, Fl GR J& (&l 1C) , HL il SR T W45 55 R - #0
X Al BEJE 1 T PMoy, 75 GR 2 11 Y AN ] 30 1 fif
Hom T H B G AR, AL IR &5 44 1)
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GR myIL . b, HALR Ao P2 et A
I T S i A A F A ) PR A2 e
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& 2 435 4 i Nafion/PMo,,/GR/PEDOT/GCE
1F 0.5 mol-L'H,SO, &7 L) & PEDOT/GCE Nafion/
PMo,,/PEDOT/GCE #i Nafion/PMo,/GR/PEDOT/GCE
1E % 20 mmol - L' H,O, #J 0.5 mol -L!' H.SO, & 1)K
IR IR 2 i 4. I 2 ATRLE H, #hZk a 439
7£-0.04 V .0.19 V F1 0.36 V T Hi B 3 X HA I (1) 4
b3 J5 R i 0 U S T ER R I [ 19 PMoy, AN TR
2 Mo Z [a] By S8 AL B9, 24 i) HLSO, I A
H,0, & , 12k b 7 7 Az AT AT S0 Ak 3 5t v 3k el 7, 4
7~ PEDOT/GCE HL i Xt H,O, i Ji % A HL {8 b 1%
. 1 Nafion/PMo,/PEDOT/GCE #1 Nafion/PMo,,/
GR/PEDOT/GCE Hi #% f fk. i it H,O, 11 H 37t 58 2
A, H GR &M (BZk d) T-0.07 'V BfF3UE /4
JO7 g P 3 2 TG GR OB (R o) i 1.2 %, X2 F
GR JIr ELA7 1) 2k R 40 P A 2 1 T B A R0 o H 3
PR BT 5 MR 2 ) A L A0 DN 4 i T A% Ik
FL, AR 114 1) O 4 .

% 3A J& Nafion/PMo,,/GR/PEDOT/GCE Hi #%
FE AR [F 5% T T 0.5 mol - L' H,SO, i W H 1Y

¥ 1 PEDOT/GCE(A) Nafion/GR/PEDOT/GCE(B) 1 Nafion/PMo,,/GR/PEDOT/GCE (C) Hi # [¥) SEM Hd j+
Fig. 1 SEM images of PEDOT/GCE (A), Nation/GR/PEDOT/GCE (B) and Nafion/PMo,/GR/PEDOT/GCE (C) electrodes



%13

Jel % W 45 . 25 T Nafion B 8§11 A 8805 S8 1 PEDOT 5 it B A 1 A 27 3 4 Al S 1 1Al + 59 -

02 00 02 04 06
E/V(vs. SCE)

2 a. Nafion/PMo,,/GR/PEDOT/GCE Hi# #£ 0.5 mol-L"!
H,SO, #¥ Wi 19 41 37 4K 4 i £¢ ;b-d. PEDOT/GCE,
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Fig. 2 a. Cyclic voltammogram of Nafion/PMo,,/GR/PEDOT/

GCE electrode in 0.5 mol -L! H,SO, solution; b-d.
Cyclic voltammograms of PEDOT/GCE, Nafion/PMo .,/
PEDOT/GCE and Nafion/PMo,,/GR/PEDOT/GCE ele-
ctrodes in 0.5 mol-L*! H,SO, + 20 mmol - L* H,0, solu-

tions at a scan rate of 50 mV s’

TEIR Zedh 2. IR ] LR 80 E A b B9 4
A3 T 0 PR I 47 B 4 R A 3 B R B
M i e H AT ) £ 5 1) B By, AR Ak e A ] T )
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2)PEDOT % & Hif ] (1) 52

4B %: ity PEDOT iy & ) 8] 4351 4 10
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AL R I 54 PEDOT A9 54 IFH] 9 35 min.
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Fig. 3 A. Cyclic voltammograms of Nafion/PMo,,/GR/PEDOT/GCE electrode in 0.5 mol-L" H,SO, solution at different scan rates;

B. The calibration plots of redox currents for peak I vs. scan rates
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Fig. 4 A. Effect of the PMo,, amount on peak current of H,O, reduction at the sensor; B. Effect of the polymerization time of

PEDOT on peak current of H,O, reduction at the sensor with a scan rate of 50 mV - s

24 HRBHEZMESCEMNS LR

Bl SA HFERAL S T F-0.07 V IELSL A
6] ¥ % H,O, % W J5 Nafion/PMo,/GR/PE-
DOT/GCE H#f % 55 i o7 1) 11 B FiL 378 1 £, AH R 11
KIE M &l 5B s, WIEIh AT LR Y, &R AR
X H,0, B 42 B i 5 H ik B 7E 2.91x10° ~ 1.83x
102 mol - L™ 75 Fil N S 0 R A i R 1 06 3, etk
ol =0.1125¢ + 0.04575, MK RZECH 0.9990. 1t
Ah I I AR A AL IR A R R SO 4 i
9.90x107mol-L"'(S/N=3)Hl 112.5 wA+(mmol-L"y".
55 SCHR AR 7Y LA 24 HLO, 15 R T RE IR AT L 8K
Y& ¥4 2 #9 Nafion/PMo,,/GR/PEDOT/GCE 14 J#& &%
X HyO, MR ELAT 42 78 B 98 . A H BR AT R R
JE v SRR L (AN 1 PR ).

A 004
O 0.040 / -
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£0.036 | s S
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< 400 500 600 700 800 900
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25 ERENENMMRTH MR

SF-4748 5 5% Nafion/PMo,,/GR/PEDOT/GCE Hj,
e, 7E+% 20 mmol-L"' H,O, 1 0.5 mol-L"' H,SO, ¥
TP I AR PR 2 4, GO T U F, JAE %) R G A
i 2 (RSD)H 6.6% , % B iZ A% 148 B R 4F i &
BPE. B 6 HTE-0.07V &, T 0.5mol-L" H,SO, %
WP TEZE SN A 5 mmol-L" i HO,, #i%iH L-2F
Ot R L- = R . £ ELRE . PR I R R R R A
Nafion/PMo,,/GR/PEDOT/GCE 14 J&& % 22 1 Wi %7 )
TR 2. I 6w, A 7E A 5 mmol -L!
H,O, B A 1 B 0 Ay oo 1 R 98, T 2 82 0 A )
W M A LR L-FE AR . 2 e 4T
IR IfiL B8 0 DR R IS N 7= A e R R, 3 WA g
HA R4 rn T4t pe.

2.0 L B EEm
1.5¢
S0t
=
0.5+
0.0
0 5 10 15 20
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Fig. 5 A. Amperometric response of the sensor after successive additions of H,O, solutions with different concentrations at -0.07

V; B. The corresponding calibration curve
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Tab. 1 Performance comparison of various H,O,

Electrode Linear range/ Detection limit/ Sensitivity/ Reference
(mmol-L™") (pmol-LY) (LA - (mmol-L*)7)

HRP-AuNPs-SF/GCE 0.01~1.8 5 / [19]
{IOMN/Th}yMWCNT/PTh/GCE ~ 0.099 ~ 6.54 53.6 2.74 [20]
GA/SBA-15(HRP)/PANI/Pt 0.02~18.5 10 25.05 [21]
Fe;0,/CS-Hb-Fe;0,/CS-GCE 0.05~1.8and 1.8 ~6.8 4 0.3150 and 0.1340  [22]
Graphene-CdS/GCE 5%10° ~ 1 1.7 / [23]
Pt/TiO, nanocomposite 4x10° ~1.25 4 0.85 [24]
MWCNTs-nanoNiO/GCE 0.2~2.53 19 23.85 [25]
HRP/AgNPs/PANI/G/GCE 0.25~2.25 30 7.46 [26]
Nafion/PMo,,/GR/PEDOT/GCE 2.91x10° ~ 18.3 0.99 112.5 This work
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-—7UA

0.12} b
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L
om
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4

000 L L L
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mmol-L" 4 H,O,. %28 L-2F M &2 L-B 2 IR .
22 L i 0 R I TR 1T DR TR I A2 Je g 1) 2 3% i i
Fig. 6 Amperometric response of the sensor for successive
additions of 5 mmol -L"' H,0,, glucose, L-cysteine,
L-tyrosine, DA, AA and UA in 0.5 mol -L" H,SO,
solution at -0.07 V

3 % it

A HE L, GCE fitl R 2= R &
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Electrochemical H,O, Sensor Based on the Co-immobilization of
Phosphmolybdic Acid and Graphene on
PEDOT Film Electrode with Nafion

ZHOU Hao-xian, ZHANG Jun-ming, QU Zhi-yu, ZHANG Pan-yu, FAN You-jun’
(Guangxt Key Laboratory of Low Carbon Energy Materials, College of Chemistry and Pharmaceutical Sciences,
Guangxi Normal University, Guilin 541004, Guangxi, China)

Abstract: With a glassy carbon electrode (GCE) as the substrate, the poly(3,4-ethylenedioxythiophene) (PEDOT) film electrode
was prepared through the electrochemical polymerization method, then a novel non-enzymatic electrochemical H,O, sensor was
fabricated by co-immobilizing phosphomolybdic acid and graphene with Nafion on the PEDOT/GCE electrode. The modified elec-
trodes were characterized by scanning electron microscopy (SEM), while the responsive properties of the sensor to H,O, were inves-
tigated by cyclic voltammetry and chronoamperometry. The results demonstrated that, under the optimized conditions, the sensor
exhibited good electrocatalytic performance for H,O, reduction. The current response of the sensor was linear to the H,O, concentra
tion in the range of 2.91x10° ~ 1.83x10? mol-L" with the detection limit and sensitivity being 9.90x107 mol-L" (S/N = 3) and

112.5 pA-(mmol- L"), respectively. Moreover, the sensor also exhibited excellent reproducibility and selectivity.

Key words: electrochemical H,0, sensor; poly(3,4-ethylenedioxythiophene); phosphmolybdic acid; graphene
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