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Research status and prospect of the shale gas fracturing

flowback fluids discharge treatment technology
LI Jing"?*, CHEN Tianxin'*,ZHOU Wei"?,ZHAO Liang"?,LIU Wenshi®
(1. Safety , Environment and Technology Supervision Research Institute , PetroChina Southwest Oil and
Gas Field Company , Chengdu 610041, China ; 2. National Engineering Laboratory for Exploration and
Development of Low-Permeability Oil & Gas Fields , Chengdu 610041, China ;
3. Southwest Petroleum University , Chengdu 610500, China )

Abstract: The water quality characteristics of fracturing flowback fluids in different shale gas blocks at home and
abroad were investigated, and the organic matter composition of the fracturing flowback fluids in the two blocks in
southern Sichuan was compared. The policy requirements of different countries were analyzed in detail, and the
practice of fracturing flowback fluid treatment and efflux in southern Sichuan was mainly introduced. As an impor-
tant production area of shale gas in China, Sichuan has formulated the water quality requirements for upto standard
dischange of shale gas fracturing flowback fluid based on water environment quality standards. According to the
flowback water quality requirements of the discharge, the technological research and application progress of the
shale gas fracturing flowback fluid treatment at home and abroad was analyzed , and the key technologies involved in
the standard treatment process were sorted out. The technical route was clarified and optimization direction, in order
to provide reference for research and application in the same field.
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Table 1  Comparison of shale gas fracturing flowback fluid typical water quality at home and abroad

pH 6.5 — — 5.1~8.42(6.56) 6.4 6.8 6.7~8(7.2) 6.5~7.2(7.05)
TDS 30972 11300~20755 13500 680~345000(106390) 166 484 22 500 5 850~31400(25 050) 16 400~97 800(50 550)
TSS 95 — 4~7 600(352) 776 360 48~237(153) 120~535(242)
TOC  13.57 — 78 1.2~1 530(160) 19.4 590 34.7~99.1(47.5) 6.2~36.2(9.75)
COD 3582 — 472.6  195~36 600(15 358) — 1218 850~4 280(1 485) 927~3 150(2 945)
% 415 — — 4.6~802(74) — 59 5.6~1720(862.8) 88.2~1430(163.5)
B 335.33 — 1010 7.5~577(165) — 150 482~1590(980) 215~1240(725)
Na' 12535 3745~9980 3980 69.2~117000(24 123) 27 946 — 278~12200(7 805) 4 370~28 200( 18 850)
K* — 93.09~449 110 — — — 4~216(111) 80~750(316)
NH,-N 49 — 25 — — 24.7 9~223(186) 18~486(303)
Ca®* 37025  70.9~438 164 37.8~41 000(7 220) 15021 13~768(564) 1 110~6 730(1 600)
Mgt 65.555  6.25~449 16.0 17.3~2 550(632) 1720 — 2~116(89) 149~755(255)
Ba®* 1419  23.2~40.1 30.7 0.24~13 800(2 224) 236 — 0.053~3.31(1.50) 0.93~17.9(3.6)
S’ 68.945  19.8~96.5 — 0.59~8 460( 1 695) 1799 ND~206(132) 48~1550(529)
Bk ND 10.09~59.9 6.78 2.6~321(76) — 81.4 ND 12.1~93.8(24.9)
F 16 — - — — — 1.6~30.6(4.75) 3.5~12.8(3.8)
ClI” 15042 6500-11600 6930 64.2~196 000(57 447) 104 300 13 600 3330~17 900(11 405) 9 600~60 800(34 700)
Br 9234 — 25 0.2~1990(511) — 87.2 34.3~532(303.5) 117~798(589)
=y — — 10.6 — — 0.51~39.1(23.5) 7.0~31.9(30.3)
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Fig. 1  Organic composition of shale gas fracturing flowback fluid in southern Sichuan Basin
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Table 2 Treated effluent quality limit of shale gas fracturing flowback fluid in Sichuan area
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Fig. 2 Fracturing flowback water treatment process in Changning shale gas field
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Fracturing flowback fluid treatment and standard discharge process in Barnett

shale area designed out the Gas Technology Research Institute of the United States
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