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Fig.2 Response curves of the SnQ, gas sensor to pesticide residues under the different concentrations

a. ZRtE BEBY (acephate) ; b. %7 M (trichlorphon) ; ¢, 5 ( dimethoate) , %4 3 BE ( temperature) ; 250
~300°C ; #HHBE (frequency ) : 0.02 Hz,
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Fig.3 Voltage ratio of the tin oxide gas sensor as a func-
tion of trichlorphon and acephate gas concentration respec-
tively

(o) V7V, #E M (trichlorphon) ; (@) V. /V, & 'H H ( trichlor-
phon); (a)V,/V, BH B (trichlorphon) ; () Vy/V, ZHHP
JEe®% (acephate) ; (o) V /V, Z Bt 8% (acephiate) ; (o)
V./Vy, ZB P8R (acephate)
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Fig.4 Characteristic response of resistance versus temperature curves for pesticide residues

a. 0.94pg/L 55 (dimethoate) ; b. 0.7Spg/L Z BtF BB (acephate); c. 10.53g/L T i ( trichlorphon ) ; d. 0.75 pg/L
Z B REBEA 10, 53 pug/L B & MBS Y ( mixture of 0. 75ug/L acephate and 10, 53ug/L trichlorphon) , 8§ i B ( tempera-

ture) ; 250 ~300C ; @353 (frequency) : 0.02 Hz ,
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Fig.5 Illustration showing the way in which the polar plots were constructed

AR XTRET O Hz (AEE ; X T2 (0. 02 Hz) MAEERT 4 /MR R 4mih e b S EWR Sk —1 748
%25 S 00 MR 68 B U3 — 4k 4b 7248 B ( sensor variables used: the amplitude corresponding to 0 Hz frequency, the amplitude
corresponding to the fundamental frequency and the first four harmonics, the values in the polar plot were obtained by normalizing

each component to the corresponding amplitude in air) ,
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Fig.7 Concentration-dependence of the amplitude of second harmonics in fast Fourier transform ( FFT)
for trichlorphon (a) and the mixtures of trichlorphon and acephate (b)
(0) K4+ (real component) (R,); (W) K4} (imaginary component)(f;) o
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Study of Dynamic Detection of Organophosphorus Pesticide
Based on Tin Oxide Gas Sensor

Huang Xingjiu'?, Meng Fanli’, Liu Jinhuai*?*?, Pi Zongxin’, Yu Zengliang’
! ( Department of Chemistry, University of Science and Technology of China, Hefei 230026)
2( Hefei Institute of Intelligent Machines, Chinese Academy of Sciences, Hefei 230031)
? (Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031)

Abstract A new rapid detecting method ( called dynamic measurements) was reported to detect and distin-

guish organophosphorus pesticide residues such as acephate, trichlorphon and dimethoate in the ambient

atmosphere. The method employed only a single SnO,-based gas sensor in a rectangular temperature mode to

perform the qualitative analysis of pure pesticide gas and a binary gas mixture (acephate and trichlorphon) in
air. Experimental results showed that high selectivity of the sensor achieved in the range of 250 ~3007C and
modulating frequency of 0. 02 Hz, The quantitative analysis between the pure pesticide gas and mixture was
performed by fast Fourier transform (FFT). The higher harmonics of the FFT characterized the nonlinear prop-
erties of the response at the sensor surface. The amplitudes of the higher harmonics exhibited characteristic

changes which depended on the concentration and the kinetics of gas species on the sensor surface.

Keywords Tin oxide gas sensor, modulating temperature, pesticide residue
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