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Applicability of an Electronic Nose for Detection of Volatile Chlorinated

Hydrocarbons in Soil
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Abstract: An electronic nose principally composed of a photo ionization detector ( PID) was developed for rapid detection of volatile
chlorinated hydrocarbons ( VCHs) in contaminated soil. Removal of interference gas such as benzene homologues with a prefiltration
tube was analyzed with gas chromatography ( GC). A standard gas generator was applied to generate different concentrations of
perchloroethylene ( PCE) and trichloroethylene ( TCE) gas with which the determine precision and reproducibility of the electronic
nose were evaluated by comparison with GC. Finally simulated contamination soil with three typical paddy soils in Yangtze river delta
region were used for ventilation purification experiments the change of VCHs concentrations in the ventilation gas was monitored
based on which the applicability of the electronic nose was evaluated for on-ine detection of the on-going of the ventilation purification
process. Results showed that a halogenated hydrocarbon RAE-SEP tube was effective to remove interference gas with 80% 97% of
benzene homologues such as benzene and ethyl benzene being removed while more than 90% of VCHs passed through. With PCE or
TCE gas a linear dependence was derived between the data determined with the electronic nose and GC the linear slope being 1. 012
and R* >0.99. The electronic nose showed data consistent with GC ( R> >0.99 n =47) when applied for monitoring the remediation
progress in a soil ventilation process. The electronic nose is therefore possibly applicable for rapid determination of soil pollution by
VCHs improving the efficiency of pollution diagnosis and remediation.
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Fig. 1  Photo of soil ventilation desorption device



12

3643

0.1 Lemin"~".
GC

1 min

30 h

98%
1.2.4
200 pL;
250 C;
100 C.

1:200; 200 C;

40 °C 10 °C *min "'

ECD

200 plL;
220 C;

100 C. FID

1:20;
180 C;

40 C 10 °C *min '

0.2.0.4.0.6.0.8. 1.0, 1.6, 2.0 Lemin "'

1000 pL
200 pL 6

2.1

eV (PID) 3

( Figaro)

PID PCE.TCE 3
VCHs

Fig.2 Photo of electronic nose system and sensor array

PC
N N 4
2 min 3 min 5
min 10 min.
Matlab 7.0
( Vmax - Vo)
Origin
2.2
1
11.0 eV ( volatile
chlorinated olefins) ( benzene series)
10.6 eV 10. 6 eV PID
e RAE-SEP



3644

32

3 .CClLAC,HCL.C,Cl,
90%
97% ;
80%
90%
PCE-TCE cal,
10. 6 eV PID
PCE
1
Table 1  Ionization potential of VOCs
/eV
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Table 2 Detection results of standard gas using GC and electronic nose

GC /mgem ~* /mgem ~*
/Lemin ! PCE TCE PCE TCE
0.2 412.9 £3.21 126.7 £3.7 420.5 +3.87 122.3 £3.16
0.4 204.9 +£5.91  65.1+1.99 198.8 +4.29 64.2 +1.86
0.6 139.4 £5.89 43.2+2.21 137.5 5.2 43.1+1.93
1.0 84.7+£4.65 25.9+2.06 82.7+3.79 24.5=x1.67
2.0 44.3 +1.91 14.3+£0.72 43.4+2.25 13.5+0.71
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