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Fig.1 Schematic figure of the device for rock degasing and gas chemical compositions analysis
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Fig.2 PDD gas chromatograph of gases released from blank

sample by electromagnetic crushing
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Fig.3 Typical gas chromatographs of gases released from reservoir rocks by high vacuum electromagnetic crushing
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Fig.4  The chemical compositions of gases released by step

heating Wudalianchi volcano lava samples
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high vacuum electromagnetic crushing

FEdh S Mt B (mm?)

G5 H, O,+Ar N, CH, €O €O, GH, CH, CHy
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2 4.58 0.01 0.19 14.26 0.85 82.08 0.00 0.04 0.00
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Development of a Combined Device with High Vacuum and Pulsed
Discharge Gas Chromatography and Its Application in Chemical Analysis
of Gases from Rock Samples

LI Li-wu' , LIU Yan', WANG Xian-bin' , ZHANG Ming-jie’, CAO Chun-hui' , XING Lan-tian'
LI Zhong-ping'
(1. Key Laboratory of Petroleum Resources, Gansu Province, Key Laboratory of Petroleum Resources Research,

Institute of Geology and Geophysics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. School of Earth Sciences, Lanzhou University, Lanzhou 730000, China)

Highlights
* Gas from trace rock samples were extracted by crushing and thermal decrepitation.
Determination of the total amount of gas was perfromed in high vacuum.

High vacuum device was combined with gas chromatograph on line.

The composition of trace gas in vacuum was analyzed by the Pulsed Discharge Gas Chromatography.

Abstract; It is important to determine the chemical composition of Good points Reservoir rock, shale, lava,
. . . . . lunar soil, and so on
gases trapped in rocks. The technique of using carrier gas and chemical
I
analysis to release and collect gases is very time-consuming. There is {}
little reported about Gas Chromatography analysis of rock degassing  Inhigh quum‘—[ Crushing, step heﬁtiﬂg)
under high vacuum, and the total amount of gases are not commonly +

measured. It is difficult to analyze gases with similar molecular weights With

capacitance
manometer

Total amount of gas

by Mass Spectrometer and because of these problems, a high vacuum ~10 nmol

rock sample degassing device has been developed. The vacuum of the

+
device is < 107" Pa. The blank sample pressure is < 0.1 Pa, the
PDD Detector of GC
accuracy for N, in the air is 0. 63% , and the minimum measurable ‘
L. . 1
quantity is <1 mm’ at standard temperature and pressure. The high
~0.001 nmol Single compound

vacuum device is coupled with a Gas Chromatography with a pulsed detection limit
discharge detector, which gives a high sensitive gas chromatographic

analysis of the chemical composition of gases in rocks. The gas released from Wudalianchi volcanic rocks in the
Songliao Basin reservoirs and shale samples from the Sichuan basin have been analyzed using this system. The
results show that the total amount of gas released from the rock can be directly measured. Less sample weight is
needed during stage heating, and gas composition analysis is more sensitive compared with the previous experimental
device and method. The analyzed main component targeted is the common component in gas-released rock.

Key words: high vacuum electromagnetic crushing; micro liter gases; pulsed discharge detector; mantle rock;

shale gas
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