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Research and application of the high efficiency recycling

technology for fracturing flowback fluid
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Gasfield Company , Chengdu 610041, China; 2. Sichuan Key Laboratory of Evaluation and
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Abstract: The water qualities of different shale gas fracturing flowback fluids in Sichuan systematically analyzed
and the water quality which exceeded the requirements of reused water was ascertained. According to the effect of
treatment techniques on dealing with flowback fluids, the recycling treatment techniques adopted to flowback fluids
with different water qualities was proposed and was applied in the shale gas field. The results showed that the qual-
ity of effluent treated by softening—coagulation—flocculation—sterilization process met the requirements of reused wa-
ter, the optimal parameters were: the pH 10, the dosage of coagulant(Y,) meeting the equation ¥,=0.46X,+39 (X,
was the total suspended solid of the flowback fluids which was not coagulated ) ,the dosage of flocculant(Y,) meeting
the equation ¥,=0.004 1X,-0.9(X, was the total suspended solid of the flowback fluids which was not flocculated ) ,
the dosage of bactericide 200 mg/L, pH 6 and time 30 min respectively. A set of skid-mounted device for recycling
was designed according to the optimal parameters and was applied in shale gas field. The results showed that com-
paring to manual dosing, the quality of effluent treated by automatic dosing was better and met the requirements of
reused water, and the cost of automatic dosing treatment was 35% lower than that of manual dosing treatment. More-
over, the water quality of slick water prepared by the effluent was better than that of slick water prepared by flow-
back water and effluent treated by manual dosing and can meet the requirements.
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Table 1 Water quality of fracturing flowback water from 8 shale gas wells in Sichuan

5] 7K 4 77
W5 H EaE: 29 3 Hab HSIHE Hedb HE7IE O H8IF DU I b X JK B 45 #5% (NB/T
14002.3—2015)
ML/ (mg- L7 1.70x10*  2.47x10%  3.95x10* 2.48x10* 3.88x10* 5.98x10" 2.63x10* 3.48x10* 1.70x10"~5.98x10* <20 000
E'Eﬁ(éﬁ?ﬂ.%% 13x10°  2.7x10°  29x10°  1.7x10°  2.0x10° 1.0x10° 1.1x10° 1.4x10° 1.0x10°~2.9x10° <800
B (mg- L") 2.34 30.3 19.6 3.02 3.14 19.5 2.42 0.15 0.15~30.3 <10
B/ (mg-17) 130 162 51 48 25 23 65 16 25~162 <1 000
pH 6.7 6.8 6.5 7.1 7.54 7.1 7.06 6.98 6.5~7.54 6~9
SRB %4 /mL™! 6.0x10°  2.5x10°  6.0x10* 2.5x10* 6.0x10° 2.5x10° 2.5x10*  6.0x10* 2.5x10°~6.0x10* <25
TGB %t /m L™ 6.0x10°  1.3x10°  1.3x10* 600 6.0x10* 250 250 6.0x10* 250~6.0x10* <10*
FB# i /mL™! 2.5x10* 60 60 250 6.0x10* 250 13 13 13~6.0x10* <10*
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Fig. 1 Effect of pH on total iron concentration of
effluent treated by softening
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Fig. 2 Effect of pH on total hardness of
effluent treated by softening
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Fig. 3 Effect of coagulant dosage on TSS of supernatant
treated by softening-coagulation process
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Table 2 Water quality of effluent treated by different optimal pretreatments from 8 shale gas wells in Sichuan
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S (AR FR A% 31 ) /(mg - L71) 430~680 390~590 378~575 <800

B/ (mg-L7Y) 0.1~2.56 0.05~1.38 0.03~1.3 <10
BEY/(mg- L) 19~52 7~34 2~15 <1 000

pH 6.98~7.01 6.97~7 6~6.02 6~9

SRB % /mL™! 2.0x10°~4x10* 2.0x10°~3.5x10* 0~25 <25

TGB & /mL™! 200~4.5%10* 200~4.5%10* 0~140 <10*

FB % /mL™! 7~4.5%10* 6~3.0x10* 0~25 <10*
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Fig. 4  Effect of flocculant dosage on TSS of supernatant
treated by softening-coagulation-flocculation process
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Fig. 5 Effect of pH on sterilization
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HCIO ¥ J& , HCIO /) A% & 2 2R & Cl0™ /1Y 80~100
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Fig. 6 Effect of time on sterilization
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Fig. 8 Process flow diagram of field device
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Table 3 Water quality of fracturing flowback water from a 9 well in Sichuan and the effluent after pretreatment

. S HE L (9 ) F N2 Kk R B 3025 th K A VRS IS
WA = SRR Sl 45 f (NB/T
FE1 B2 B3 Fe1 B2 B3 FE1 BE2 B3 14002.3—2015)
BEE/(mg- L) 1.91x10*  1.80x10* 1.77x10*  1.81x10*  1.68x10* 1.57x10* 1.78x10* 1.71x10* 1.56x10* <20 000
SRR /(mg-17")  1.83x10° 1.0x10° 1.1x10° 1.08x10° 699 284 212 259 146 <800
B/ (mg- L") 14.5 7.38 24.1 3.95 1.01 0.32 0.27 0.06 0.18 <10
B/ (mg- L") 158 32 27 108 50 11 13 6 11 <1 000
pH 7.31 7.23 7.14 7.08 7.02 6.89 7.1 6.83 6.92 6~9
SRB %4t /mL™! 2.5%10° 1.1x10* 2.5x10° 0.0 60.0 0.0 25.0 0.0 0.0 <25
TGB ¥ /mL™! 6.0x10° 700.0 2.5%x10° 250 60.0 120.0 130.0 50.0 0.6 <10*
FB % /mL™! 2.5x10° 110.0 2.5%x10° 25.0 2.5 25.0 25.0 0.0 6.0 <10*
U AR H H i ¥ ¥ ¥ ¥ ¥ ¥ J
YN N, N, TULWE . VL. RV, EUiiE. KU, KU, s 1y
1 J] 3 3 y
i {1 HULTE FERIIRH FERIIR T2 T2 T2 T2 T2 T2 TCULTE T E Bt

FH 2R 3 AT, Bt 9 R HE MR K BT 7 S5 4 7K J5 9 F
Vﬂ i BRI A Az A B o R HEW . 1% 9 JF
AR HER S A 5 (1.0x10°~2.0x10° mg/L) , BT 50
BR(27~158 mg/L) , SRB Ei i 3 45 i (22.5%10° mL ™),
SR UL, SR SR R AT SR D
TV Y5 7 L [l K B s o 18 XURS: o 5 3l i 245 4k
S, KK B sh B K, 150 3 807 vk 2 A
P43 1048, FE 1 ERE FE (1.08x10° mg/L) S £ 2 SRB %

F4 MIISEEFEZRHER R E AR H KB B

it (60 mL™) F4 7 it ] K BiAR i, H s in 25 ab 35 | 5
T BEAE 140~260 mg/L 2Z 8], 4114 SRB ¥ /T 25 mL ™,
HH K K 5 34 BB RS 1k 0 m]FH K R A o
RO A A T R NI & I ) T2 o R S R
F K 35% . 43 5K 3R HEW R W RE 20 F 3 i 24
UJ7M$2 F Sl 24 7K R 2 B0 kK B R 280 Y
TR 7K B s 249 (0.1% 5 P4 s ok Jie 2 8 Ak 7] +0.29% &
ﬁ‘(ﬁ‘@nﬂ),Xﬂ‘tmﬁ?%‘i%’m‘@ﬁﬁ,éﬁ%ﬁ%%%

i 7K B 1 B Y

Table 4 The evaluation of slick water prepared by the fracturing flowback water from a 9 well in Sichuan and treated effluents

Wk 5 AR ELRORE 2 Fahmzy okt 2 H n 24 Kk 2 B K PR B8 A SN Oy k)
AL 1 R 7K i ¥ TR K [[RRERE PN (NBT 14003.1—2015)
pH 7.23 7.02 6.83 6~9
2B/ (mm?-sT) 43 2.5 2.14 <5
FMHK I/ (mN-m™) 30.2 25.8 23.9 <28
R H ¥ & &
SRB %t /mL™! 1.1x10* 60.0 0.0 <25
TGB %t /mL™! 700.0 60.0 50.0 <10
FB %t /mL! 110.0 2.5 0.0 <10*
P i 1 i UTE T EE TUTE JCEEE TUUTE JCEEE TUITE
[ B %2 /% 69.1 70.8 72.8 =70
CST HAE 1.3 1.2 1.2 <15
FH 2% 4 mT 20, R HE IR K BE B TR K B 2 T K TR TE B A T TR K 400 45 A AR 220K, HOHGB B 26

J1 EARME (ZE IR Ea #A  SRB Bl K BH A 24k
T K PR RE 25K, T3 n 24 Ad B K B ST TR K Y
SRB % 8 M T K 1k RE EESK T A SN 25 4k B
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B, % B AR AL B K K Bk B 1] 2K 5 bR o, H
B T8 £ NaOH T pH £ 10, TR 5 7
BhnHE(v,) i 2 Y,=0.46X,+39, B EEFI = (V,)
JE Y,=0.004 1X,-0.9, R B A I pH & B B 8] 43
914 200 mg/L .6 .30 min.

(3) 3 4f 59 46 dme DI T 25 2% 14 i s iy Tl 1 A 3 2
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