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Research on micro / nano ionization sensor for detecting harmful
gases

CHEN Huili* , GUO Xibin
(College of Electronic and Electrical Engineering, Zhengzhou University of Science and Technology, Zhengzhou,
Henan 450064 ,China)

Abstract: In order to effectively prevent the excessive concentration of harmful gases from causing dam-
age to economic benefits and the safety of human life and property,a new detection method has been pro-
posed and designed. Through a series of tests on micro/nano ionizing sensors,the designed sensor exhib-
its strong bending resistance and fast response recovery ability. Multiple concentrations of benzene and
toluene gases are tested under experimental conditions of room temperature, atmospheric pressure,and
relative humidity of 75%. Corresponding recognition models are constructed based on the intensity of
characteristic noise to identify the concentration of the gas. The experimental results show that the fitting
degree between the measured value and the true value of the sensor for detecting harmful gases can
reach over 99% ,reflecting high detection accuracy. Moreover, the sensor is in a reversible ionization e-
quilibrium state when detecting harmful gases.with good repeatability and without preheating. It is safe
and non-toxic. Therefore,it is suitable for application in the detection of benzene gases,meeting the re-
quirements of efficiency and accuracy,and has certain practicality.
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Tab.1 Experimental gas concentration

(Unit: mg/m’)

cT ¢z (€3 ¢4 G Ce6  C7T (8

CsHs 0.01 0.02 0.05 0.1 0.15 0.2 0.25 0.3
C;Hg 0.01 0.02 0.05 0.1 0.15 0.2 0.25 0.3

1.2 NMNZEARSK

Sk I o B AR A SRR R A R R 4
G3ESE R R A R L P SR T R R R S e Al AR
M+ BE L9 B DL R 43 g 8 em .2 em 0. 5 mm,
il & L B R FTR

D BT EX R AT A S, A BN
T . CBEVR G VR PN 98 15 AR A R AT HL O R 22
[ 10minZE 4, BAK TG 278/ &R . £ BE W
AT

2) fE LR EAESS R Z 5 AE F R (0. 3 mol/
L) NI IR B, JF 47 84k R e B E] 2 60 min; 4%
BB AR 2 B 1 TR AR S TR L Wl R A R PN 98
MEEBE R 50 °C, SRIGTEBERR VW (500 Wi AT
fL FFZERF ]2 15 min,

3) il 45 & A BB T AAO BidR, BT B
WImE (25 g/L) B MR %L (60 g/ L) VW N 5E 1L ¥ 72 )
BT EPN R RREE N 645 °C L 78 AGE Y F B YR
RO — B[R] 22 J5 04T AL 3, TT LAAS ) 90 0K kA
H o FE Btk 200 K A RS RE Rk v A BT B A L B, R
T5R B A R AT YD BR 22 J5 BRI ) B,

4) 16 R ERVELS R 2 5 B AT i £ 1 2 6l B A%
J A o RO v 62 rh B 55 JE 0 A0 BR R A L DR R A BRI 2
] (4 32 £ Sy 357, X A% Jk s HEAT B 3 S5 A 1 TR .

1 HENMEEERS

Fig.1 Encapsulated micro ionization sensors
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Fig.3  Response curves of micro ionization

sensors under different bending times
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Fig. 4 Continuous current test of micro ionization sensor
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Fig. 6 Response of sensors to benzene gas under pressure
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Fig.7 Sensor response of measured gases

with different concentrations
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Fig. 8 Gas sensor test result curve
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Tab.2 On site inspection results

Concentration

Maximum SNR

Gas type /(mg/m*) 1st 2nd 3rd 4th 5th Average
Cs Hs 0.15 —55. 988 —56.012 —56. 104 —55. 966 —56.519 —56.1178
C; Hg 0. 25 —57.323 —57.015 —56.199 —56.991 —57.438 —56.9932
Cs Hs 0.09 —53.623 —53.198 —53. 267 —53. 409 —53.557 —53.4108
C; Hg 0.17 —57.719 —58.470 —58. 401 —58. 209 —57.901 —58. 140
Cs He 0.28 —49.571 —49.671 —49. 391 —49. 309 —49.911 —49.5706
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