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Electrochemical treatment process of polymer

fracturing flowback fluid in oilfield
FAN Yuxin',ZHANG Haibing?, HUANG Weiqgiang',HU Yuanyuan', WANG Qing?, LU Xiurong®
(1. Petrochina Xinjiang Oilfield Company , Karamay 834000, China ;2. China University of Petroleum-Beijing at
Karamay , Karamay 834000, China ; 3. PetroChina Karamay Petrochemical Co. , Lid. , Karamay 834000, China)

Abstract: Fracturing technology has gradually become the main mean of oilfield stimulation. As more stricter Emission
Standard of Pollutants for Onshore Oil and Gas Exploitation and Production Industry is to be issued, the Mahu oilfield
in Xinjiang is likely to face the pressure of polymer fracturing flowback fluid efflux in the next few years. Based on the
requirements of high efficiency and low cost, a process combined of electric flocculation pretreatment and electrochemical
oxidation was developed to treat fracturing flowback fluid. The results showed that with the electrocoagulation pretreatment
condition of the anode and cathode plates both aluminum plates, the distance between the plates 0.5 cm, the current
density 10 mA/cm®, and the electrification time 15 min, the COD removal rate of fracturing flowback fluid reached 65.4%
and turbidity reached 4 NTU. The fracturing flowback fluid after electrocoagulation pretreatment was treated by
electrochemical oxidation. Under the conditions of ruthenium—iridium plated titanium plate as anode, stainless steel plate
as cathode, current density of 25 mA/em®, pulse frequency of 4 000 Hz, duty cycle of 65% ,pH=7.2, and reaction time
of 90 min, COD of fracturing flowback fluid of Xinjiang Mahu oilfield could be reduced to less than 80 mg/L, oil mass
concentration to less than 1.0 mg/LL, ammonia nitrogen to less than 0.5 mg/L, suspended matter to less than 30 mg/L. The
water quality index of the treated fracturing flowback fluid met the requirements of the onshore discharge standard and
the cost was low, which had an excellent industrial application prospect.

Key words: fracturing flowback fluid ; electric flocculation ; electrochemical oxidation ; pulse power; emission standard
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Table 1 Comparison of main indicators of sewage
discharge standards
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(DDSJ-308A) , b K % AL 2R A PR A 7] 5 AL104
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Table 2 Properties of polyacrylamide type fracturing
flowback fluid in Mahu oilfield

i H BiE

pH 7.18~7.29

BhE/NTU 76.6~83.70

COD/(mg-L™") 985~1 180
AL 5%/ (mS-em™) 20.33~22.70

TDS/(g-17") 8.97~9.27
M/(mg-L7") 15.57~16.22
BPEY/(mg-L7") 310.7~335.70

HAA/(mg-L") 2.82~3.60

BB EEE/(mPa-s) 3.25~3.30
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Fig. 1 Pretreatment effect of PAC and PFC dosage on COD
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Fig. 2 Relationship of PAM dosage and treatment effect

M 27 LA W, 2 PAM £ 018 2 mg/L i,
COD £ B30 58.5% ; i PAM £ Ml 2 4k £ 14 fin , COD
FBRFTRa LTt BB S W 5 Y PAM BN
M 8 mg/L I}, COD 2 B % (65.3%) 1k 2 e 1 5 24 PAM
BN >8 mg/L J5 , COD 2 B 23 th 3L /NI T B, i A
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Fig. 3 Relationship of pretreatment effect of electric
flocculation and time
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Table 3 Cost comparison between electric flocculation
and reagent flocculation

R BB RA /(T ) 2B A/ (e
PFC PAC PAM HL B AR PAM
0.24 0.28 0.12 0.2 0.2 0.12

i PFC T 3 M 4% 4 6 JC/kg, PAC 4 7 JC/kg, PAM J9 15 Ji/kg, HL %%

90.450/(kW -h) , 5R AR R 24 T8 /kg .
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Fig. 4 Influence of plates spacing on COD removal
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Fig. 5 Influence of current density on COD removal
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Fig. 6 Influence of different pH on COD removal
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Fig. 7 Influence of pulse frequency on COD removal

M7 0] DL 24 bk o4 R <4 000 Hz 15, H
T K o 2 1) T v A R T 4 i 2 R R VR T Ak B
A AL ) B i, JEG DR R i e AR 3R B4 0 A AL %
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Fig. 8 Influence of different duty ratio on COD removal
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MBI B4 0.5 em , HLI 28 0 10 mA/em?®, 38 L RS ] O
15 min, HL A2 EUAR I S Ak 20 200 - BHAR O B 5T 4k
R, B R AN S5 AR, M AR ) 57 4 e, B4 1] fk i R
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Table 4 Variation of index parameters under optimum conditions

5 H con/, o A s/
(mg-L™") (mg-L™") (mg-L7") (mg-L™")
T Ab F R 1010.0 14.6 3.5 324.5
ik B 5 401.8 8.5 3.1 60.6
kR S 78.4 0.8 0.3 26.7

M 4T LUFE 2 i R BE T AL P 15 min )5,
COD FE 17 4 2 B AR WA S, 25 B3 3R 40 1) 35 31 60%
H180% LA b5 7K drits AT L) 523K 41.8% 19 £ 5% 44
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RN K. B 2= 5 4 90 min 5, COD &
% 78.4 mg/L, MW EFEE 1.0 mg/LLULN , A
205 mg/LLL T, BZWHEE 30 mg/L LT, EE 45
Pl ik ) Bl AR (R 1) 2K,
232 AR AMERL

R 7 5 240 3891 9o D () SRR T S5 A, A A
) A B I« BE4F 3247 8 000 h, L 9% 0.4 JC/(KW +h) 5
XOUTET B 7 B Bk AR 4% 9 10 000 IT /m?, % 58 HoAd JH 75
AL a, $HIBSZEG AP LI /KA 2 HHEE AL P 1
TGRS, % RN T3 & IH 35 , A ks
T A BRI A ) R e SR HE T A WL S A
b T2 W kb B RGAS Oy 39.27~44.27 S0/ AR T BLAT £
AR B Ah B AR (60~70 76 /6) 1
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Table 5 Cost of electrochemical treatment of polymer
fracturing flowback fluid

AL B A/ WAk 2 AL A (T 1)
STRE R bR R TR I 2%
0.52 15 18.75 5~10
3 it

AT FE SR FH < H 2R TAh B+ fRL b 2 AR T2 Ak
BT L 1) SR TN 0 IO B B e LR HEV , R EEAS  nR
%‘VE

(1) % J1 HL 22 8EF PACH+PFC (1: 1) 5 T2 24 31 %
JE 43R HE R AT TAL BEE, 3 2 BR COD R AR
24 (H H 2 A S SR HE VR ok B TEAG

(2) 2R FH 3558 B AR R AE B AR T2 2 (L i
R R 25 mA/em® A AR B FE 4 cm  pH=7.2) F X i
b ¥ S A B4R HE W AT A A A, 90 min B
COD £ PRF A 1K 55% L b, {H AL B A9 38 HE R A5
35 B i 1 HE AR I

(3) 2R FH bk o v U, 78 bk b 4513 Sk 4 000 Hz o
25 N 65% HL T % Bl 25 mA/em® W B [B] BE
4 em pH=7.2 W B 8] A7 90 min 19 454, k2%
AL JE 043 HE WG L Bl bR bR

(4) 7 3 3 380 iy FH 3% > H Ak 2 T2 1) Ak B R AR
TF 39.27~44.27 G /v, HAT B0 v FHTIT 5%

5% 3k
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