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Development of On-column Cryofocussing Gas Chromatograph
with dual Flame Ionization and Flame Photometric Detection
for the Volatile Organic Compounds in the Atmosphere

Man Goo Kim, Young Jin Kwon and In Ja Choi”

Department of Environmental Science, Kangwon National University
Hyoja~dong 192-1, Chunchon-shi, Kangwon-do, 200-701, Korea

On-column cryofocussing gas chromatography system consist of thermal desorption device
and on-column cryofocussing device were developed and applied to the landfill gas. Thermal
desorption system was carried out with an electric pressure controller and an aluminium
heating block, then cryofocussing took placed on the stainless steel capillary column by
simply using a liquid No. Both temperature and pressure programing for the analytical
column were utilized to increase separation power of peaks.

Samples were collected at the tubes 100 mm length packed with Tenax-GR, or 200 mn
length packed with Tenax—GR and Carbosieve—-SIII. Breakthrough volume for n—hexane on
the Tenax GR tube was 4.1 4. Collected VOCs were detected by the parallel flame ionization
and the flame photometric detection.

Key words @ Gas Chromatography, FID, FPD, on-column cryoforcussing, VOCs, Stainless
Steel Capillary Column, Tenax-GR
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Table 1. Variation of column flow depend on
column head pressure change.

Measured flow (mf/min)

Pi ratio of
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FID FPD
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Fig. 3. Schematic diagram of the on-column

cryofocussing flow system. A) Purge
and Trap mode B)Analysis mode.
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Table 3. Operating condition of the on-column 9 F2AA)Y vE gdE FEIMAA A

-5
cryofocussing analysis. 2F5eE BUol = LA SE(Very Volatile

Organic Compounds, VVOC)E & Z3}5¢] FID9)
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A’(;rﬁjj?:USing coolant quuld N2 (_1% C) _(li Ag Z:]’__g_ £|: glq_' :Z_EH]\'I oll Z’" ‘:H/‘\_]_ oli_n
cC HP-5890 Series TT, US.A. AaE AMESEY AL wEee] ngoy FUR
=z B x7 A A 5l oI&Eo.
Stainless steel capillary colurmm AoE e FAE &0 dio 4T dFE of
Colurnn (0.25mm % 30m, 0.3ym JUAS, Ytz Azted 283, olitsiekal A9 FID
Frontier Lab,, Japan) e AZE R =) 11’4‘-} cglo] Hx 2 22X
Carrier gas He, 0.7~1.3m/min 3] Al7]|A] BE& AL 5Eo] AL¥EWe wo}
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Injection temp. 200C - .
Detector temp. 200 V2o ARE AT Yehgth a8y 24 A
Air, 330n/min F40e 288 SoholHAAA FEE AASD
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y ] 2= 2 O gro. & = 2=
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ANA3 7] 8t A= carbon molecular sievedl &
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detected by FID

Uk l detected by FPD

T T
40 50

detected by FID

detected by FPD

S A A
; .
40 50
i i A PR T BRI
Fig. 5. Chromatogram of the VOCs collected by emitted from landfill place in Chunchon. A) Collected

by 100 mm adsorption trap packed with Tenax-GR. B) Collected by 200 mm adsorption trap
packed with Tenax-GR and Carbosieve-SIIl. 1. benzene 2: cyclohexane 3. 2-methylhexane 4:
heptane 5 methylcyclohexane 6: toluene 7: ethylbenzene 8 mp-xylene 9 styrene 10 limonene
11: dimethyl sulfide 12! carbon disulfide 13: dimethyl disulfide 14: methylpropyl disulfide.
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