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Study on the characteristics of gas field mercury-containing waste-water

YANG Yang, CAO Liang, ZHAO Qiong, HE Hua
CPECC Southwest Company, Chengdu, Sichuan, 610041, China

Abstract; With their distinctive characteristics, different mercury-containing waste-water treatment
technologies are applicable for different water quality and mercury forms. Analysis of the water quality
characteristics, total mercury concentration and mercury form is of great importance in the selection of the
process for the removal of mercury from gas field waste-water. The results of a study on the effluent water
quality of a mercury-containing natural gas treatment plant show that waste-water from the mercury-
containing gas field is an acidic, highly chlorinated, mineralised and concentrated organic effluent, which
is highly corrosive and prone to scaling; all kinds of mercury forms are present in the waste-water, with a
small percentage of non-dissolved mercury and over 97% dissolved mercury. Organic mercury accounts for
a small proportion of the dissolved mercury while the remaining proportion is inorganic mercury, with
divalent mercury accounting for over 99% . In addition, the dissolved mercury exists mainly as a complex
in high chloride ion environment, and the mercury-chlorine complex is highly stable. In order to achieve
effective mercury removal, the mercury-containing waste-water treatment process should be selected with
due consideration to the destabilisation of mercury complexes and a thorough analysis on the total mercury
concentration and the presence of mercury forms in the water should be carried out.
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NATURAL GAS AND OIL
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Tab.1 List of waste-water sample points
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Fig. 1 Schematic diagram of waste-water sample points
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Tab.2 List of waste-water quality

ARE BARIE / SSIBE/ A/ OB e O WA/ COD WS / SRITHIKE /(mg L)

%% (pgl™) (mgl™') (mg-L™) fH /um P (mg-L™") (mg-L™") Mg Ca Mn Cu Fe Zn
1# 2976.7 580 18 0. 36 6.06 9 080 5 260 554.2 5527.1 3.9 <0.1 <0.1 10.7
2#  22.1 41 <5 0. 42 5.12 24 000 1 660 16.9 123. 4 0.7 <0.1 2.7 0.9
3#  330.3 177 <5 0. 48 5.86 12 000 110 000 561.3 5677.4 4.1 <0.1 <0.1 11.7
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Tab.3  List of mercury forms
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1# 2 976.7 3. 68 0. 12% 22.18 0. 75% 0. 06 0. 00% 2 950. 78 99. 13%

2# 22.1 3.27 14. 80% 3.11 14. 07% 0.02 0. 09% 15.70 71. 04%

3# 330.3 1.93 0. 58% 7.42 2.25% 0. 05 0. 02% 320.91 97. 16%
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Fig.2  Mercury form distribution diagram of 1# sample
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Fig.3  Mercury form distribution diagram of 2# sample
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Fig.4 Mercury form distribution diagram of 3# sample
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Tab.4 List of dissolved mercury
— Mk MoKk F R L HETR
KBRS e/ i b W / o W / it e 5 He
(pg'L™) (pg-L™h) (pgL™h)
1# <1 0. 03% 2 867 99. 96% 0. 034 0.001% <0.02 0. 000 3%
2# <1 4. 99% 19 94. 86% <0.010 0. 050% <0.02 0. 100 0%
3# <1 0.28% 350 99. 70% 0. 036 0.010% <0.02 0.010 0%
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Fig.5 Dissolved mercury distribution diagram of 1# sample
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Fig.6 Dissolved mercury distribution diagram of 2# sample
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Fig.7 Dissolved mercury distribution diagram of 3# sample
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