ﬁﬁ\ www.kjdb.org 2014 32 13

SCIENCE & TECHNOLOGY REVIEW

12 1,2 12

264003
2. 264003

R730.58 A doi 10.3981/j.issn.1000-7857.2014.13.013

Shale Gas Produced Water Contamination and Its
Comprehensive Treatment

WU Qingyun'’, ZHENG Meng'?, HU Yunxia'”

1. Research Center for Coastal Environmental Engineering and Technology of Shandong Province, Yantai Institute of Coastal
Zone Research, Chinese Academy of Sciences, Yantai 264003, China

2. Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003, China

Abstract Shale gas is considered a form of clean unconventional natural gas with low carbon footprint and huge reserves, and has
increasingly attracted attention as a new energy resource around the world. In recent years, the hydraulic fracturing technique has
become very common in wells for shale gas drilling, which consumes tons of fresh water and produces a large amount of high salinity
water. Managing the produced water and promoting cost—effective water reuse is a major challenge for maintaining the profitability of
shale gas extraction while protecting public health and the environment. In this article, the hydraulic fracturing process is reviewed
and the composition of shale gas produced water is analyzed. Then, the promising techniques of treating wastewater, including
mechanical vapor compression, membrane distillation, reverse osmosis, forward osmosis, electrocoagulation, and ozone catalytic
oxidation, are reviewed respectively, followed by a discussion on their advantages and challenges. It is concluded that the hybrid
system combing more than one technique to treat wastewater could be a promising approach to real application.
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1
Table 1 Typical constituents of hydraulic fracturing fluid

1%
99.510
0.123
0.088
0.085
0.060
0.056
0.043
pH 0.011
0.010
0.007
0.004
N N- 0.002
0.001

2
Table 2 Flowback water compositions from Barnette and Marcellus shale gas production
TDS/ / / / / /
pH
mg- L mg- L™ CaCO; mg- L™ mg- L™ mg- L mg- L™
6.6~8.0 23600~98900 238~1630 36.8~253 9.5~99.1 92.6~1480 16500~72400
5.8~7.2 38500~238000 48.8~327 10.8~3220 3.7~323 6.2~1950  26400~148000
/ / / / / / /
mg- L™ CaCO; mg-L" mg- L mg-L" mg-L" mg- L (mg-L")
145~1300 145~994 454~6680 1.5~16.8 11.8~76.7 7420~25300 75.3~757
29.8~162 <0.031~106 1440~23500 21.4~13900 10.8~180 10700~65100 135~1550
13
10000~
e 24000 m’ 1.5x10° m’
1.71x10° m®
10.5% 7
2000 m’
Howarth "> 1/4

26 mg/L, 1.01x10° Pa 20°C

1.2
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Table 3 Comparison between reverse osmosis and forward osmosis
/ TDS /
kW-h-m™ " mg- L
5 <40000
1 >70000
CO, SO, 3438611 McGinnis'®
TDS HTI KNO; SO,
CTA TFC-FO HTI KNO; KNO;
KNO;
50 pm SO,
SO, CO, NH;
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