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Discussion on the applicability of mercury content in natural gases as an

identification index of coal-type gas and oil-type gas

HAN Zhongxi LI Jian YAN Qituan WANG Shuying GE Shouguo WANG Chunyi
(Lang fang Branch . PetroChina Research Institute o f Petrolewm Ex ploration & Development » Lang fang 065007, China)

Abstract ; Although the mercury content in natural gases used as an identification index of coal-type gas and oil-type gas has been ac-
cepted by many gas geochemists, it is not used so much in practical exploration. The reason is probably that the index is not clearly
understood. In order to clarily the applicability of this index, f[irstly. we discussed the genetic mechanism of mercury in natural ga-
ses. Through examining the mercury content in coal and the gas production ratio of coal, and conducting a thermal releasing mercury
experiment on crumble coal. we concluded that mercury in natural gases comes mainly from source rocks. especially coal, only the
[ormation temperature reaches to a certain value, can mercury in source rocks begin to be released enormously by the [orce of heat,
and migrate into a gas pool with generated gas and accumulate there. Therefore. the mercury content in gases is determined both by
the source rock type and formation temperature. Secondly., we measured the mercury content of gas samples collected from more
than 500 gas wells in 8 giant basins of China. and performed the carbon isotopic measurement of alkane-gas [rom some wells. The
statistical analysis of these data showed that the gas can be generally judged as a coal-type gas when the mercury content in the gas is

more than 30 pg/m’; it is more likely to be a coal-type gas when its mercury content ranges between 10~~30 ,g/m’ ; and it should be
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‘Table 1 Mercury contents ol coals in dilTerent coal production location in America and China
- K fﬁ%/(ug'g"l e K ;';E/Er\"ﬁ/(,gg'g")
#is Fl T E i T
Appalachian 0.003~2.9 0,20 T 0.02~0.63  0.12
Eastern Interior 0.007~0. 4 0. 10 R 0.08~1.59 0.33
Fort Union 0.007~1.2 0.13 LT 0.02~1.15 0. 20
Green River 0. 003~1.0 0. 09 db 5 0.06~1.07 0. 28
Hams Fork 0.02~0.6 0. 09 ZE ) 0.23~0. 54 0. 34
Gulf Coast 0.01~1.0 0. 22 1 0.14~10. 33 0.22
Pennsylvania 0.003~1.3 0.18 VLT 0. 08~10. 26 0. 16
Powder River 0.003~1.4 0. 10 bEI s[4 0.05~0. 28 0.13
Raton Mesa 0. 01~0. 0. 09 17y 0.02~1.59 0.22
San Juan River 0. 003~0.9 0. 08 & i 0.02~0. 61 0. 16
South West Utah 0. 01~0. 0. 10 ITE 0.07~0.30 0.17
Uinta 0.003~0.6 0. 08 FE ] 0.14~0. 81 0. 30
Western Interior 007 ~1.6 018 mu | 0.07~0.35 018
Wind River 0.007~0. 8 0. 18 Hr 9% 0.02~0.05 0.03
(F3), XU R TR G & AR KRR
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Table 2 Coal gas production ratio of different coal rank
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Table 4 Natural gas mercury content and carbon isotope of methane and ethane

AT SHAH H5 KGR/ (ngem™3)  35C, /%o 313 Cs / %o

i1 32-15 1290 -33.0 -25.6

i 426 483 -31.3 -25.5

Jh 3624 45000 -33.8 -23.0

I B I 36-7-4 5500 -34.0 -23.0
¥ 10-39-55 1800 -32.3 -23.1

I 5-5-28 152000 -32.0 -23.1

¥ 5 122000 -32.5 -22.9

o 42000 = 30. 4 -27.9

pi Al 1 8 36200 -30.8 —-27.0
%10 40500 - 30. 4 -27.7

{42 3300 -38.2 -27.8

rd A 21 34200 - 38. 4 -26.3
23800 - 38.7 -26.1

61400 - 40.3 —-26.5

6190 -37.0 -27.3

<10 -32.0 -35.7

<10 -32.3 -36.2
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Table 5 Distribution of statistics of coal type and oil type

AT . M TR A 10~30 pg/md ISR IS R M L0 O U R T ) T
Ok TR AR A 5% AL T X (], PR AR HOF A2 2022 BAT IR — i Y Hl )22 i
P45 45 oAt b 57 50RO vl B B 1 th 5 2B JIE AT R R AR A0 BR) A AN 2 DR Sy ek 1 e AR i 4 [ 27
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(2) DA ofe % o PR e g T R R — A B
G BERV UK B AR BIE Y 30 pg/m? A Ay, T
RUSOR S B AP EW BT 3 pe/m’® if7 . BEAIA
R o B L AR TR R A A Y ol R OR
o F 0~30 pg/m’ AR AF 0~2240 pg/m’ .
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