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Synthesis of Polypyrrole/Prussian Blue Composites for
Detection of Hydrogen Peroxide

CHEN Jing ,XIONG Huizhi,YU Xianghua ,LI Liang
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Polypyrrole (PPy)/Prussian Blue (PB) composites were prepared through the reaction among PPy,
FeCls and Ki[ Fe(CN)¢] in this work. The structure and morphology of the synthesized PPy/PB composites were
characterized by X-ray diffraction and scanning electron microscopy. The electrochemical performances were
tested by cyclic voltammetry. The results showed that PPy could control the growth and aggregation of PB,
leading to PB with granulated structure uniformly attached to the surface of PPy nanotubes. The PPy/PB
composites exhibited good performances in the electrochemical detection of hydrogen peroxide. The linear
detection range was 0.5 mmol/L—15 mmol/L, and the detection limit was 0.3 mmol/L. In PPy/PB composites, the
PB mainly contributes to the electrochemical detection of hydrogen peroxide, while PPy nanotubes assist to
support PB granules, thus increase the contacting area and improve the electron transport efficiency between PB
and the electrode in the electrochemical process.
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Fig. 1 SEM images of (a) PPy nanotubes, (b) PPy/PB-1 and (c¢) PPy/PB-2



523 i, A Rk

BB B X HL0, A A 163

2.2 XRDZR{E

S WE 5T 52 A Bk AL R 25 K, X R S E AT
XRD M3, & 2 45 i T PB. PPy 44 %% . PPy/PB &
A BHE XRD B, B 2 H il 26 1 7 2018 8 25040
(1T 555 0 45 Sl B, g PPy v 35 4 A A A9 55
I 2 i 2k 4 7E 2018 M 17.52°,24.76°,35.26°,
39.75°,43.68°,51.12°,53.89°, 57.14°4b ¥ 177 5 0
X Rk PB ) (200) , (220) , (400) , (420) , (422),
(440),(600) , (620) 774 i . £ PPy/PB & & #
W, B PPy 4K A & BB IN, PB AT 5 e 0k
B 5 , LI PPy/PB & & 41 K b PPy 44k 4 Y
INAGEW T PB &S 5, M T PB UKL A K 3R
£ . TN Z () PPy, PB RO Z5 fh G . X 5
SEM B 45 3 —5,

1-PPy
2-PPy/PB-2
3-PPy/PB-1
4-PB

Intensity / a.u.
SN

./W ot

i
I\ A A\ 2
R T AT bt e wsandreaen]

1

ettt e SN
10 20 30 40 50 60
260/ (°)
E 2 PPy,PPy/PB-2,PPy/PB-17#1PBHJ XRD &
Fig. 2 XRD patterns of PB,PPy/PB-2,PPy/PB-1 and PB

2.3 PPy/PBEAMKEBLFERN

¥ PPy 91K 45 . PB . PPy/PB & & 4 K A1 BH Il %
A i HL A X HLO, 3547 40 FRAR 22 I3, 41 4 1 32
0.1 V/s, FAHETEFE-0.4 V~0.6 V, IR 25 UL E 3,

30
1-Bare electrode
20k 2-PPy nanotubes
3-PB
4-PPy/PB-2
10+
<
3
oo 1
2
-10} 3
4
-20 | | . . 1
-0.5 -0.3  -0.1 0.1 0.3 0.5 0.7

U/v
3 REIR,PPyHKE  PBAIPPy/PB2EIFEIRERSE
10 pmol H,O. K& & RV TEIRIK R i &
Fig. 3 Cyclic voltammetry curves of bare electrode, PPy
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