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A Real-Time Monitoring and Processing System for Detecting Indoor
Formaldehyde Based on Pd-Ni/Si Nanowires Electrode *

TAO Bairui® ,MIAO Fengjuan ,ZHANG Qi ,YAO Yingfan

(College of Communications and Electronics Engineering , Qigihar University , Qigihar Heilongjiang 161006 , China )

Abstract ; In this paper,a novel indoor formaldehyde sensor was designed. Firstly, a silicon nanowire with great surface
to volume was obtained by an electrochemical etching method and modified with nickel ( Ni/Si Nanowires ) and
palladium( Pd-Ni/Si Nanowires ) by electroless plating. The Pd-Ni/Si Nanowires electrode has stronger catalysis for
formaldehyde when it was used as a working electrode. Ni/Si Nanowires electrode was adopted as a counter electrode,
and Ag/AgCl served as a reference electrode. These sensors present a high sensitivity of 0.265 mA/( mmol/L) and
the corresponding detection limit of 2 pwmol/L at a signal to noise ratio of 3. Furthermore , STC12C5410AD micro
controller ( MCU ) is employed to generate a triangular-wave voltage which could drive the electrochemistry
formaldehyde sensor working. The peak current value of the circuit was recorded by the PKDO1 unit. The concentration
of formaldehyde is detected and disposed according to the peak current value corresponding to the process of catalytic
oxidation of formaldehyde. The device is simple,inexpensive,easily integratable , highly sensitive ,and portable.

Key words: electrochemical formaldehyde sensor; Pd-Ni/Si Nanowires electrode; cyclic voltammetry; peak
current holder
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