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Non-enzyme Sensor for Hydrogen Peroxide Based on Prussian
Blue/Manganese Dioxide Composite Modified Electrode

LIU Yu-Ge™? LI Zhi-Guo' CHEN Wei-Zhen'

(*School of Chemistry and Chemical Engineering, Lingnan Normal University, Zhanjiang, Guangdong 524048, China)
(Key Laboratory for Organic Electronics and Information Displays, Institute of Advanced Materials (IAM),
Nanjing University of Posts & Telecommunications, Nanjing 210023, China)

Abstract: A composite of Prussian/manganese dioxide (PB/MnQ,) was prepared. Characterization results showed
that two materials were well composited. Electrochemical results showed that the composite possessed better
electroactivity than PB. The sensor fabricated on the composite modified glassy carbon electrode (GCE) showed
excellent response to the reduction of hydrogen peroxide (H,0,) with wide linear range, good stability,

reproducibility and selectivity.
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Fig.1 SEM of PB nanocubes (A, B) and (C, D) PB/MnO, composite
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Fig.2 XRD patterns of PB (a) and PB/MnO,composite (b)
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Fig.3 FTIR of PB (a) and PB/MnO, composite (b)
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Fig.4  Cyclic voltammograms (CV) of (a) bare GCE,
(b) PBand (c) PB/MnO, composite modified
GCE at 100 mV-s™ in 0.01 mol-L™" HCI (with
0.1 mol-L™" KCI)
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Fig.5 CV of PB/MnO, composite modified electrode in
0.01 mol-L™" HCI+0.1 mol-L™" KCI at 10, 20, 40,
60, 80, 100, 200, 300, 400, 500, 600, 700, 800,
900 and 1 000 mV-s™ (from inner to outside)
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Fig.6 (A) CV of PB and PB/MnO, composite modified electrode without (a, ¢) and with 1 mmol- L™ H,0, (b, d) in 0.01 mol-L™
HCI+0.1 mol -1 KCI at 100 mV-s™; (B) CV of PB/MnO, composite modified electrode with (a) 0 (b) 1.2, (c) 2.2, and
(d) 3.2 mmol - L™of H,0, in 0.01 mol-L™" HCI+0.1 mol - L™ KCI at 100 mV -s™; Inset: calibration curve of reduction

current vs H,0, concentration



%3 80 P ) SR S A b U 0 W A AR 45
®1 EREBRERRNAMBSEEBRE
Table 1 Glucose concentration in human serum detected by sensor and hospital
Samples 1 2 3
Results of sensor / (mmol - L™ 4.5 54 7.4
Results of hospital / (mmol - L™ 43 52 7.8
S Z R
204 (© [1] Kafi A K M, Ahmadalinezhad A,Wang J, et al. Biosens.
Bioelectron., 2010,25:2458-2463
< @ [2] Modrzejewska B, Guwy A J, Dinsdale R, et al. Water Res.,
£ o 2007.41:260-268
E [3] Chen W W Li B X, Xu C L, et al. Biosens. Bioelectron.,
2009,24:2534-2540
% [4] Srikun D, Albers A E, Nam C 1, et al. J. Am. Chem. Soc.,
. : : 2010,132:4455-4465
0.6 04 E?/‘zv 0.0 -02 [5] Sheng Q,Yu H, Zheng J. Electrochim. Acta, 2007,52:7300-

[l 7 PB/MnO, & &M BHE AT A H,0, B (a),
JIEA T mmol- L™ Hy0, (b) 22 (c)MA 1 mmol - L
H0, PR (1 mmol- L7 UA+1 mmol -1 AA)
BTG PR 22 I 22, ¥ HJ2 0.01 mol- L' HCI+0.1
mol - L™ KCI, 43 J& 100 mV-s™
Fig.7 CV of PB/MnO, composite modified electrode with
addition of (a) 0 mmol-L™, (b) 1.0 mmol - L™ H,0,,
and (c) 1.0 mmol - L.”" H,0,+1.0 mmol -L™" UA+1.0
mmol - L™ AA+1.0 mmol -L™ DA in 0.01 mol-L™
HCI+0.1 M KCI at 100 mV-s™

3 & it

G T —Fh PB/MnO, Z4 Mk, RAESE R R
AR PB 55 R MnO, #3557 78 35 16 57
Tr VR, FL AL A I 2 SRR W] MnO, A A R K
AR T PB RUHLAL ARV P A R A A R R
H,0, MR LA [ A7 i faoe M EE B0k ek A
T R I T 32 Rk A ) T R 1) T il £
AL T BB AKE

7306

[6] Mingotaud C, Lafuente C, Amiell J, et al. Langmuir, 1999,
15:289-292

[7] Amarnath C A, Sawant S N. Electrochim. Acta, 2019,295:
294-301

[8] LIU Hong-Yan(X£L3), PAN Wei(# Hi), JIAO Ming-Li(#
BST), et al. Chin. J. Anal. Lab.(%#7iX % %), 2019:1-4

[9] ZHANG Ling (3K¥%), GUAN Ting-Ting (J#% %), ZHU Yan-
Qi(R &), et al. J. Shenyang Normal University: Natural
Science Edition(VL18 )7 58 X % F . 8 KA+ F ), 2017,35
(2):133-137

[10)JIN Fu-Ya(#i R 4E), YU Lin(4 ), LAN Bang (#5), et al.
Chem. Ind. Eng. Prog.(ft T %), 2017,36(9):3380-3387

[11]Wang L, Chen J, Feng X, et al. RSC Adv., 2016,6:65624-
65630

[12]Ashish P M, Subhash B K, Ritu P M, et al. Procedia Mater.
Sci., 2015,10:699-705

[13]FAN Hui-Min(3& & (), DENG Chun-Yan(X8 % ), YANG
Ming-Hui(FHBH#%), et al. J. Anal. Sci.(%#7 # 5 5 4k), 2012,
28(4):459-464

[14]Fiedler D A. J Solid State Electrochem., 1998,2:315-320



