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Abstract: Foam drainage produced water(PW ) is the gas well effluent that generate during the stimulation process
of gas production in Fuling shale gas field. Compared with the conventional shale gas PW before the stimulation,
the organic content in the foam drainage PW is significantly increased, posing an elevated risk to the environment.
There is a lack of understanding of organic pollutant composition characteristics of such PW. The chemical charac-
teristics of PW from foam drainage gas were investigated in detail in terms of water quality, two-dimensional fluores-
cence spectra and molecular composition of dissolved organic matter(DOM ) , respectively, using the PW from ordi-
nary shale gas in the same region as a control. The results showed that the COD,, and ammonia nitrogen concentra-
tions in the PW of foam drainage increased significantly, and the acute toxicity spiked. Two-dimensional fluores-
cence spectroscopy analysis showed that the increase of organic matter content in ordinary PW was mainly related to
protein-like organic matter, while the foam drainage PW contained more humic substances. Fourier transform ion

cyclotron resonance mass spectrometry was used to detect the DOM composition of the two types of PW , and the re-
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sults showed that DOM of the foam drainage PW was relatively high in fat and protein-like organic matter, with a

higher overall saturation of organic matter, a more complex molecular composition, and fewer oxygen-containing

functional groups, which were less likely to oxidation. Therefore, it is necessary to pay more attention to environ-

mental risk of Foam drainage PW, as well as to effective reduction of refractory organics in the process of PW treat-

ment and reuse.

Key words:shale gas;foam drainage gas;produced water;dissolved organic matter
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Tablel Water quality analysis of conventional and foam drainage PW

FE dE LW BEER O MER WRMER KB o CU/ o COD/ TOC/ TDS/ Sb/_ o A

B /m (mg-L™") (mg-L™") (mg-L7™") (mg-L™") (mg-L™") (gL (mg-L™") (mg-L™") (g-L7") (mg-L") #FHM/%
A 5415 6.06 8937  69.07 1470 0.02 029 1729 151583 7491 4031 5871 3170
B i 4901 620 6430 4775 6.34 0.01 000 1183  146.12 3046 2434 4891 4142
G 5060 590 7343  57.13 7.46 0.02 029 1150  280.80  38.61 2462 5127 31.96
D 5150 592 91.80 8033 1595 0.01 034 1511 164133 32890 3631 6421  99.94
E ififlE 4415 650 200.13 9541  20.88 0.17 0.34 941 474650 2360.58 2592 6122 9639
F 4919 631 8043  59.60 1147 0.03 044  13.66  474.80 14132 2844 6539  82.72
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Fig. 1 Correlation analysis of acute toxicity of luminescent
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bacteria and water quality indicators
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Fig. 2 Two-dimensional fluorescence spectroscopy of PW samples
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Table 2 Number of organic molecules, weighted average of
index in the output water samples

B MR c mlz,  H/C, 0/C,  DBE_
A 10.39 214.87 1.09 0.48 5.61
B Fi] 10.65 228.58 1.47 0.48 3.68
C 9.15 187.36 0.90 0.48 5.76
D 14.63 279.23 1.44 0.34 3.83
E i HE 15.03 296.16 2.02 0.23 1.05
F 14.18 277.78 1.46 0.35 3.74
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Fig. 5 DOM molecular differences between conventional and foam drainage PW
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