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Study on feasible treatment technologies for shale gas produced wastewater
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Abstract: This paper studies the reasonable treatment and utilization of shale gas produced wastewater and
discusses feasible treatment processes. Firstly, the waste water is pretreated through alkalization and flocculation with
addition of NaOH and Na,CO,,and a supernatant is obtained after sufficient mixing and filtration.Secondly , three-effect
evaporations are performed on the supernatant to separate the residue ( mother liquor) and the first, second and third
effect distillates. Thirdly, adsorption and photocatalytic integrated treatment is used to purify the first effect distillate , then
the effluent water is mixed with the second and third effect distillates to meet the recycling water quality standards for
refinery and chemical industry. Finally, the mother liquor from multiple-effect evaporations is treated by adsorption to
reduce effectively COD content, which will be favorable for the subsequent treatment processes, 1. e. ,crystal desalination,
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flowback or re-injection.
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M TUA ™ K KBRS LR 1, R 1 TR
th R K B 55 IR, 5% e il R KR EL A
COD {HAN R, SS g A & i BAIL, S0 F Wk B A
SR ( 2 WIZ 0 SR 7K R 2 B AR T il
BEAK) o HTUAESE AR TR E 7 & =ik
15 000 mg/L, J& TR A Eh R K, X % HA & 45 b
PRSI I K B S B2 A B 23 AN F b, AR T
FRBEKPEH COD YK L A H &k | mal
FER T (LA TR 1 N RAE, 2974 600 mg/L) ,
BT A Al P A 22 | TR B R T T 3 A Y B
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2R It TUAS K T HL g Ak o8]
pH 6.46~6. 69 6.5~7.2
COD/(mg-L™") 550~700 500~2900
SETEYI(SS)/ (mg- L) 160~ 180 90~300
HA/ (mg-L7") 75~95 41~70
Cl™/(mg-L™") 15200~ 16050 40000~ 55000

Ca®* Mg*/(mg-L") 560~ 625 769
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BHEL) s pH W5E R PHS-3C B pH 3 ( F#EHRE) ;
PRI FH HZQ-F100 4R IR R 5248 (RN T 1%
JEL I T A A BRA R 5 AL BTy PL-XQ
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MR IEE I 125, 40 ol >R FH 3 38 FEL AR ¥ ( GB/'T 6920—
86) .HE % (GB 11901—1989) Al iR i & 1% (GB
11896—89) M EDTA JiiEk (GB/T 7476—87)
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KB TAL BT 2+ 4 e B8, %8 H AR L bRk T
BIFY SR A B T R TR SR 2R T
2 BUNR GRS RN EE YR, ST, SRA LS Y K
TN L pH=9.0~11.5,SS <30 mg/L, 455
<150 mg/L, HAR /K BT b A AR 2K

ARSI v A B R B R A T UE T 6 T
SR HATIREEDOIE Ik I8, 290U, 76 T <R
JKHEENN 1.0 ¢/L NaOH 55 2. 0 ¢/ Na, CO, , AT
PEFE A (BEHEEE 200 r/min) ,5 min )5, 8 ETLIE
30 min JfadUE, 8T K pH | SS ABEE B ik i 45
FEAR T IR G SLAL PRI K B ESR . 3R 2 A TRAL BT S
TUAS IR A MSHT e, &2 aTLIEH, W
AFRJE R K () pH M55 R PR3 K 5] 10 DL L, IR H
SS H5 Bk B T B 43 A 18 ~ 19 mg/L il 143 ~
148 mg/L, 7] 1k 2| Fi4b B A /K B R . (H 2%
TALBE J7 %5 COD | 22 4 B 560 B T Vi B 11 5% ) R
K, IBT i —2 kR Ab
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Ve TRzt b3 Ab A
pH 6.46~6. 69 10.25~10. 53
AEEE/ (mg-L7") 595~625 143~ 148
SS/(mg-L7") 160~ 180 18~19
COD/(mg-L™") 550~1700 563~ 1476
BA/ (mg L) 75~95 62~72
Cl™/(mg-L7") 15200~ 16050 15300~ 15894
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R WU A5 S0 VR TR T o 28 R e 40 B SR, A6 0 4% 7K
KR COD A A T M pH,

*3 CSHEBIZIELHSY

e R/ RE/ WXFE S, AR/
AN
(kg-h™") C kPa mL
55k 1392.6 99.2 101 200
R 1546. 5 88.7 60 200
=50 1775.8 68.4 32 420
BEW — — — 180
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FRIXT G R R R e COD IR I SR RO 355 5 i e A1 — 2%
KA S COD & &, b FfS 1 — &K 5 =,
SROKAR A JE Rk B4 BE WA bR (Q/SH
0104—2007) , 7 i £ A A A& T 10 mg/L, COD ik
T 60 mg/L AYEK
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o CoD/ "R/ AT/

R pH
(mg-L™")  (mg-L")  (mg-L7")

B 7833 ~12653 17 49969~67214 6. 86~8. 40

—RoK 149~189 186~226 0~12 8.91~10. 81

Rk 1.1~1.8 4.6~6 — 9.01~10. 85

=%k 0.5~1.3 0~4.6 — 6.98~8.38
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1242 me/L, LB A H K S = = HEEIBBIR G,
TRA R W 7K 58 42 Tl 2 78 18 0% ol R A o (AR
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S OG rp g B A AP T A AR % 43 VR S
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A3 ST — S Sk 10 45 W B R ) JFC r i e A A
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0. 45 wm 7K R 8, A U8 5 %) COD {H, 45
RS,

®5 BWEHHRMESRERILEK
Bt/ W% B AL 38 7K COD B/
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TR OB R 40 3750~ 4307
HrfLaR (200 H) 40 2969 ~ 3362
KV TE A 40 2969 ~ 4203
W e N 3k s 1 40 3273 ~3307
Foy ayva) 40 4400~ 4420
Sy TR (4n) 10 5015~5047
J3 TR (L) 10 7530~7562
BB e e 40 2950 ~2988
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(TR 2 B Y03 D) 32 FFI A8 5 355 P e S9R A v 008 R 25 83
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