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Abstract:: Ion mobility spectrometry(IMS)is an attractive detector of gas chromatography (GC)

due to its high sensitivity, short response time, and comparatively low cost. The hyphenated GC-
IMS instrument can simultaneously provide high separation ability of GC and high sensitivity of
IMS. In this paper, one setup of a GG-IMS instrument is introduced. The parameters of IMS as the
GC detector were evaluated and studied with respect to the resolution and sensitivity including
temperature, total voltage and drift gas flow rate. Under the optimal conditions, GG-IMS was used
to detect iodomethane, 1,2-dichloroethane, tetrachloromethane and dibromomethane and the de-
tection limits were 2, 0. 02, 1 and 0. 1 ng, respectively. And the linear ranges of two orders of
magnitude were achieved. As the detector of gas chromatography, IMS can provide more informa-
tion for compound identification because of its second dimensional separation and can realize selec-
tive detection of different compounds.

Key words: gas chromatography (GC); ion mobility spectrometry (IMS); halogenated hydrocar-

bon compounds; drift time
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Drift region length 63 mm
b
Shutter pulse 200 ps
Drift gas air ’
H ’
1000 mg/L ,500 mg/L 1,2- ’
.1 000 mg/L 500 mg/L ° ’
; 4 ’ 33 mm,
1 000 mg/L, 2.1.2
1.3 . 400 mL/min.
, 33 mm ,
50 C; ,3. 2 mL/min; a2- > 4
120 °C 1:9; GC-IMS C 3.
1 pls 50 C, 1 000 mg/1.(
100 l'lg) . 1 ) 27
2
a 1,2-CH,CICH,C1 CH,Br,
2.1 IMS CH,I cal,
IMS GC 5000 V
>
’ > £ 4700 V. /\ }\ N
IMS GC P
% 4400 V \
2.1.1 T;g 4100V A\ /\_]L‘/\_.ﬁ_
. 1. 58
. @ 3800V A jL_/\_/\__
. 400 mL/min. 3500 v N f f\
4900V , 1000 mg/L 1,2- 3200V A N A
( IMS 1, 2- 100 \29\()0Y\\\\f\\\|....|..
ng) , 27 0 50 100 150
t/s
mm,30 mm,33 mm,36 mm ,
500 +
b o L
L b
700 L
L * ¢ Z 400
S g
g < r
< 600 | £ 300
2 L £ L
& =
g & i
g 5 H
= . 200
£ so0 I
= L
: IOO L L L P Y L - L Lo o |
L 3000 3500 4000 4500 5000
400 L e 1 [ Voltage / V
26 28 30 3 34 36 &
Position of capillary column / mm 3 4
Fig. 3 Effect of the total voltage on the IMS tube on
2 1,2~ the determination of 4 halogenated hydrocar-
bon compounds
Fig. 2 Effect of capillary column position in the

IMS tube on the signal intensity of 1,2-

dichloroethane

a. GC chromatograms under different total voltages on the IMS
tube; b.
age on the IMS tube.

signal intensity of 1,2-CH,CICH,Cl versus the total volt-
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Fig. 4 Effect of drift gas flow rate on the determination

of 4 halogenated hydrocarbon compounds

Fig. 5 Effect of the IMS tube temperature
on the determination of 4 halogena-
ted hydrocarbon compounds
a. GC chromatograms at different IMS tube temperatures; b.
signal intensity of the four halogenated hydrocarbon compounds

versus the IMS tube temperature.
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Fig. 6 Effect of the IMS tube temperature on
the ion separation in IMS

Fig. 7 GC-IMS 2D-spectra of the selected four

halogenated hydrocarbon compounds
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Table 2 Linear equations, correlation coefficients, linear ranges and detection limits (LODs)
for the four halogenated hydrocarbon compounds with GC-IMS detection
Analyte Linear equation r Linear range/ng LOD/ng
CH;1 lgY=0.765751gX+0. 72486 0.997 — 2
1,2-CH,CICH; Cl lgY=0.66306lgX+2.15362 0. 990 0.1—10 0.02
ccl lgY=0.837811gX+0. 94767 0. 990 — 1
CH: Br» lgY=0.68992lgX+1. 64999 0.993 0.2—50 0.1
Y. peak height; X: sample mass, ng. —: The linear range was not accepted in this study.
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a. IMS spectra of the four halogenated hydrocarbon compounds; b,
drift time: 8.6—9.4 ms; c.

Fig. 9 Selective detection of halogenated hydrocarbon compounds using GC-IMS

drift time: 8. 3—38. 6 ms.

c. GC detection results of different monitoring ranges of drift time. b.
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