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Abstract: With the development of unconventional oil and gas fields, fracturing technology has been widely used in oil
fields. The treatment of fracturing flowback fluid with high salinity, high viscosity and high COD content during
fracturing has always been a difficult problem in the industry, and it is also a key factor affecting the smooth
development of shale gas. The composition of fracturing flowback fluid is complicated, the processing difficulty is high,
the processing cost is high, and the processing effect is poor, which makes it become one of the important problems
puzzling the development of shale gas. Therefore, the research on the disposal and reuse of fracturing flowback fluid
comes into being. Through the investigation of domestic and foreign literature, the composition, source, characteristics
and hazards of fracturing flowback fluid are analyzed in this paper. At the same time, the research status of the main
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treatment methods of fracturing flowback fluid at home and abroad is reviewed from three aspects: efflux after the
treatment of fracturing flowback fluid reaches the standard, reinjection of fracturing flowback fluid and reuse of
fracturing flowback fluid, and the research status of various treatment methods before efflux of fracturing flowback fluid
is summarized, and the existing problems in the treatment and reuse of fracturing flowback fluid and the future

development direction are further expounded.

Keywords: Fracturing Flowback Fluid; Dispose; Reuse

1 58

R, AR AR AW,
TG R, i A 2 R AR AE AN W
KA HIRE BAIE ISR A AR 2R B H [
FEBGE M R A R R E Ty, HpP AR R R
AR HEVB A BB SR K ) 1 T A SR 0 R
WA, H SR PTAE F A H ZR  ER IR 3R,
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2.1 EERHRBHIAE RS RIE

FERNIERTE N, R DAT DK MU
J 252 i B 3 SR P P — b 2 K R 2
EHAMORIED . AULRARIER, GE% A Zdt
HOERRR P RE S, XA . T
ZERAEAL IS, WA 250 0 — L Bl 771 LR 55 s 2RV 2% T
PEBE, IR, SZBGR, REGRL BhHER, KGR
SER, BRI, HOE ARG, 5 EK Ko
JEW R B AR, BRI S BORHRRR Y 0
ok, BAEK. fJa, B KRK S A I,
TeMLER, R Y, B E R, BRI AE[11] .
EREERH L IRHEE (07H 5 R R (RS B A )= T I L
AR R T RE VR PR BRI 22, BoR
P55k ik A RS I A, 12059 AR R Al T
A, JEg iz

2.2 ERRHER HIHRE S

R 2R AR 7K 5T o A A4S DA R LA [12-14] -

() RABOK TS RPN R E L, WA, Ak
Fok e MUREZIRHRR T, DR RIUR . &
s FIIRSE 8 3, HIRJE SRB H. i
WSS EMTE, Hrhadk, ams gl
7E 20 mg/L KA.

(2) FAT B RS FE AN A i (R LA BE o TR R 2Rk
AR S AN S = 7 TR a1, RARR &
FHXTECR . 241, EMAERE A, K25
PO EAEH T2 A BRR, HaRHRE I
TImEFALILG, SO B AR IR,
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(3) BA“=m k. ERIRARKT COD. TSS.
TDS & &Hm, X5 ERREIHD . HWRE
St B A A % BT R R 2 A
Hop, FEURRBE SR AL E

2.3 EEBOEHR K fEE

PUONAE SR I R fE T, 2 A KRR
ZURHARBM, Hrh s T ORERORBIR L. R
W W, b, RE TSR, mHE]
I AL EE AR e, Xt 3 B T R RR HE VB 1S G
PIRA R 2 0%, WMRAMLGE MR E, XLk
HRBOR = ELARHERCEI KR R, MRS K AR A B i ple ™
HTG e MR HER A 7 B ) 3 EE R s R L )
oy, AN, EERE T KLY E
T AEA B RGN LI AT, RGN R G
R TR HAOKBEEA . RGE BIR A ] R
FRFEN . R RPORHERT 4, TR iE
AR AL, SRRV R Ra R, ot
SRS E AN PR IR HRR D R
FER)EL 7> A i B 7l AN HES S B ROk
MHZ FBUKKRRE & IR, mHSEE A ENE
A TR AKX RS G
IZED AT RE AR B, faF ARS8, 13].

3 R HB E AT STELR

LR, B P A0 T3l U TR AR i 5 2R HF
AEFRTT AN (DAEBIEFR RS (2)I1E: (3)T
AR JE AT AIL8, 15].

3.1 EHBHBAEEENS S HE

X T AR BRI ANHER 2R HER, [ P A A EE
BT E A, AR ERE, A AR DA
JOB T AN TR G R AL FE[16-19]

3.1.1 YEAHEE:

VB F R R B FE YR A O,
ok PEAN b 2 Ay B A Uy AT AR EE, IR AR B A 1
BT VAT WA TE AT G o mT LA SE e IR B £ 75 5%
X AT LB, W AR R B R R, E BIR
B ot 2 B SRR AR 47 [20-22]

FEX Bity 4 [ 23R FH 435 1 6 ek R 3 A7 W B Ak 2
I T pH N 5.9, WEMERINE 2 g, " 30 min %%
PETR, R COD (AR TR KR 26, L%
#Ed 50%.

3.1.2 thFAb

V) &ELE

ZURRDTUE 1 BB R 25 7 AR 1 R 2R HE B R
—/NRKBIFEEN, SRJE AN — L8 B I 2
FLRHABOIAT B B, 1B A () B A AL
RIS, BB B EIER A KA PR 45 AL B [24, 25].

2 H & [26] K F K ¥ R Gk % T 2T
PADD, T4l 54N AR i) 2UEER AT L, X 2
IRHER AT 20 B . S50 15 3 PADD il PAC 4T
B, EFRHREM RSO B, KRR HER T
B, JEREFYS B T AR, COD EE
F] 105 mg/L.

(2) HL Bt A

HL R B AR R ARTE IR AN R, i I A BH AR DA
BEFEAEBHES ¥, BHES 7 rT DA R K P2 AR B E A, it
— G gL bR, R BB B [27, 28], TR
R E SRR, e AR R B . FL R AR
SR

FAA%: M—Mn"+ne’

Mn*+nH,0—M(OH),|+nH"

FI#: 2H,0+2e —H,1+20H

2B R B R K R Vs G ML 2 B
LATR =75 1Hi[14, 29, 30]:

1)L - BARRIA A B 48 B T IE KR &
KR BA RN, MR —SE A, XK
file = AR A A B TS R P BB D SR AR A
REMEE R, RN R K A R 2 T AR B34
MAYEE A R ORI, i I PO E BT
. HERENH S REREA 2, FEA WM
HEff AT, B AENE, WU E4E% .

2) AL JFAE L K A () — LG HLI5 S A HL I
1E R BE W Bl S8 A A 1 — 28/ 1 B LA B3 4
RN T TN . IR B A, 2&— ik
WORZIR R, AT CLS R AK A Y5 e i T ie iR,
T R K 095 G B A

) IFEH: PKAEHfRIE AR F, FIARANBHRRL ™A=
(A IO NI A B, I HIX SNV 7
F. PR UK EOKE I ZRER T, FEKF
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(1) T D AN IR AR 8 B — V7 AR KT, AN T4 2 7K
RS G bR 25

BT SR [BLI R H B T VR B AR R K, TR T
WitG pH 1, HIREE, WIS AR b L R
(R , S8 45 SR 22 0 - 7F pH o4 9.0, AL BRI 18] 9 5 min,
FLYR % 5 N 23.81A/m, FRE e FE B4 15 min 1+, 4
LR 98% . M4, RAL. SIS TZ,
IEB T HEBObRHE o X % AR [32) i it e BT i S 7K
BEAT TACEE, FEFRIEEEN 0.04 Alom?®, HURIT AN
15 min. 7EMLZ6AE T . COD. T35 2 43 5l
N 52.7%-. 48.6%-. 46.2%, HLZUEANELS IS K IIRL
T LA 2 B K B 5 K I RO AT

(C)E=RERTS

SV 3 BRI A R R HER N — S (4
A7), R e 2R HER ik AR IR A LTS e gt AT
Befe, 1153 COD (R3] @ MK, XTRHER B
FREANE, FRAT 3 AL AN = 2 A A B AR [33]

T2 S A At 1ot 32 F — 2 EL A 5 S A 1 )
i, SREMABIEZR AR, 5 EZR AR R
W5 BEFRIE MR L, AT K B A B AR ) E 1
Wang [34]558 1 KoFeO, S A MR H 1 3-H FE Ky
R AT TIRAL, 4RI KFeO, X 3-FAER
oy (R AL P AR SR T, MR A TRIR S AR, A
TR SRS RN 23R T 20% 45 A5 » R 36 25 [35) %5 K M kit
P R AR AL P AR AT TR I A ALK, Sl i 2y 185
F 96~98C I/ 184, SR )5 A KMnO, Xt 731
FENIAT 2 A, TR BT HERORRE .

o R A e o 2R R HE PR 2 A 0o A 3R HEVR
HERE MR R, B AR H R, REREE
BH 5 5 e 20 HEVR M B A8 1) A6 LA SR AT 5 R S
AR — SN FREY, 15 R 2R HER T
COD {193 F#(%[36, 37]. H #i [E Py &M F rm A b BE
fift R LR HER 1) 772 2 B Fenton AAki%. HefEfLA
ik AL EATEER[L9, 33].

H I Fenton 4847 2 71| 1] HE -Fenton 4846 72:45 2]
TARKFEEEME, &5 G820 e 2458 HE R
(PR P A AL MDA T A 5 MR, Fenton %8 fkik 3= 22
FIE T Fe™ 5 Hy0, 7F H T AL AR AL RE SR SR IR L
H1E, 7 H-Fenton /2 Fe®* 78 HLfif it A AR i J5 A= il Fe™
5 HO, i A R FE B ik, SRJEFR 5 H R A
PR AR AE 4 AR A ALV, 38t H AR 2 PR =)t R
% BA AR R TR ) — 275 YL [38-40] - A%¥ek [41]5 % HE T
SR FE AR B AL F-Fenton S8 AL IEHEAT T AR,
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i RS [F] 9256 444 COD B b, 43 BIZE AR AN PR 10
nm, H,0, fll FeSO,¥Iifi & Lk 25:1 fil pH /& 3 1I5%
PR, Hi-Fenton S R AR FE SR T RV PR 5 R A 0
H COD M £ AEIEIA ] 80% LA I, Kurt Z[42]%) T.
MPi5 KR AR P B () 8. Fenton T2 HEATALH, Y4
H,0, &y 1670 mg/L, FIHZE AN 15.0 W, pH {4 7.2
i, M 10 min J&5, JE/KIE COD [ 2BR% N 58%;
2 pH I F 3.0 B, H B &SRR, &M 10
min Ji5, KK COD 123K 72%, K/KF L
YI7E 10 min L4350 A .

oA AL R B A IR B AR B, T
PR AR RR B L R, K WL M B T
BRI 1) S A, 7K BA R AR TEAL
VIR, I B 5%0 HME B Ad A WL T AL R 1) H 1) [43-45].
Y. H. Gao %5 [46] K 44K Fe-TiO, AbH-5 i HH R /KN,
7£ Fe-TiO, Jy 1 g/L F1 pH 1 6.0 HIRAESMET,
UV/Fe-TiO, 4bFE i H IR /K1) 22 F1 COD [ 222
435114 98.1%7%11 98.5%.

FL A B o 0 o 7 P A vt B A 2 e Sk
ME B A TR LA SR BEA T SR A P A A A o — S X A 358 0
TSNS T . G. Sekaran Z5[471K =4k B fiE AL
ik N F B K B AL, SR FH K G241 4% (KB -
FLIS RS, U S5 FE NP, SS316 A, Hxf COD
() i B R AT ik 769%-80% , X ZK % A B BR R AT IA
80%-85%

BAENHEARRERE. SEAMT, #HEL
FRPAE 2 7K (18 A 8 g 0 AL e o S8 A e Aol — 1
INTHIR, HoO FI COpo ARNET HoAth i S AL P AR 5
%, H A XA NG RS AR AR (R, 14 A Ya
BRI ™= A 1) R Yt D S A s [48] . b F46[49]
K FHIE TR AR 5 BRI A WL K HEAT T %Ak
FEfRALEE, 7 250C 5 54 3.5 MPa. e B [A] 2 h.
FikE 0.5 5514644~ , COD (1) 2: % 4 56%, BOD/COD
WA E] TR, FLAT AR AR KR I
NG SERAE VAR BRER A T T I 45 2F . M. K. Miller [50]
FIFH N AR, SRR R T A B
JMi5Ye, COD 2[R iA% 97.8%. B. R. Yadav %5[51]
KH Cu-Ce/AC AR AAEAEEAR, S RLALL I PR K ik
177 AbEE, £ 190C, A4k 1.8 MPa [R5 T AT
T 3/NBTIR AL, fFEIMLE R RKFH) COD T
T 70%, M RFET 90%, BOD/COD M 0.26 b 7}%
0.52, AIAEALHEASRR] T REIMGEE .

I T K A A R AR PRI B R0 77 e T e
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RN, AR R, LE SR SRR TR LG B
WEAT AL B . FEBBIG TR, T KB L
KPR, NS RS R, i
TR —F BB ST 8 SV AR 1 R ) A
Jii, SRl I R R S N . TR I AR T
AR A HLA 5 A AR TT LS 7K DR ART LA B AR
fift, MR C—FP I ST IR 2R, W KR 4 B L
VIAERUGE I A] N BE 78 2 5 U I A AL, R AR
AJIA 99.99%, [FIAE HLAHE A AP AR G T N F
VI [52, 53] . EIFESE [BA1FK I T /K S AT B A 1 7K
HHXERCT FE 40K — %y, fEHE N 550C, Kl 25
MPa Fl%IS E2RAE 2-3 B, JRAKH BT ZR4E R —
M3 7 A R AR, o COD ZFRFREMEIAF
99.3%, JE/KH) COD A fasE % Hil4E 50 mg/L LA .

(4) Tk LA

TR ARE R BRI S R R s, 7R RNV E
NI R = A i 22, T T R e, R AR H
A 52 82 %oF i FH I 7K HE 4D M o A AT IR 4 i3 A T % i [55,
56]

FIER[STIRFH Fel/C filt FAAZNT I HH IR K3k AT ik
L, FEERRREE 1:1. pH N 3.2. BB E 0.8 kg/L Al Jx
N9 2.5 h R, R R COD {E152] 1 F#K,
9 174.46 mg/L, i HH R I — e Xk B R A LR )
WA BT L FREiE B

W G [58]K: FH 2k o ik FEL A BEASSHULAE MLIR K, &5
KW, EAKpHE. BRIBA L. AEERE . K1k
55 S5 R 0P R R A LAV 5 Bk I 7K COD A B A I %
S, TE AR R R /K pH A 3.0, ALERIS ]2 70 min,
BRR R LN 6:1, CaCly N A 3.0 g/l R ALBEAR LA
HLE/K, COD XBr# A 72.5%, Wit 98%.

(5)MVR ZETEHA

MVR ZEIEEAR R —FIHZ RS TRANL. s
SISV R AR B R, 3 H 2 Bk HER
HIE IR E T, DRI 10 . 3L T AR R B2 F 7%
RIEEIMA VIR 2R AR, B IO B P~ ik %
R, TRFERWIERSEGE, HJ7, WEE L RIS T &
BOMOK, PR IR R R BRIINAE, ZIRFERBEIR
VERFAIR, FERRIMAFESL G, B 46 ) 1 — k%
TRAZHOK, A8 (RIS = 5 R B s (38, AT P4 A1 R
FE, TREIRCE[14].

FEX TR R ZAEEAKR YL, HARTE T I,
XAABAE: KESERRBAWE —XRFMH G, Bi=
AR ZYOKERTES TEZNKMN AR, EEd

JEGENLH AR B EE S, KRS N
mn e R, TR AR SRR AT ERA,
T SEEL T BEIR G A . Har, £E 1 Aqua-pure 2
A 1) NOMAD 2000 %% 8 F| | MVR ZEEA, ©
7£ Marcellus A1 Barnett &5 U5 ZH IR HER AL 3 T A2
R, IRHER AL B S 1) H KBERESMNE, S REIRI
T 1] R 2R [59]

3.1.3 Yt HEB:

A A R 8 T A A D AR AR e R R R HE v
NG RN A TEE IR . Bk R
1 AL PR R TR EE B Rl FEARR R S
ITEEFR, ARS8, I HACE A AR HEAUIG

5 0 [60] 3 ik vl FH A 2R 77 A 1) o R4 IR HE S
17508, &t T EB RAEF, EB H-AEAMHEG L
JEZLRFRIL) COD A 4Tl R FH AL ZUEERT 240k
HEWGIEAT A B, P AR 32k F ) EB B A AT AbHE
JEZGRHER,  KOER S 1R R Bk BIHE R .

JeE ¥ [61] T St e 3k 7F — 52 1R 26 A4 T il % SRR IR 4
2 (PSAF) , R J5 K il £ 1) S BRAD 0T e 2 HE
WAT BB EE, 15 AT 5 1 R 2R HER Kl B 1S
FIRA B FRAE, AL PAC F1 PAM ZUAETIR TE24IR HE
AT 235 A AT 2 (1) R 2R HEVR Ak B AR
F A8 5 A B R ER Bk 2L 5 1 IR HEVRAC 1) R RE 77 VRORT
ANERIEGEAT [ A5 7%, AT 2 325 BRI e 2R R HE VR
B, IR T HEBbRUE . T AR R SR HER
HHAT A, ACERR R IR, AR R R % DA
J MBS B SR A L R, XK R AT — 20 L
ARt

3.1.4 ZMTIEERE AL

AT P AN R HRRAL B T, AL
R IT VAL P SRR IR AL B 5 ) B SR IBOh R v AT
FEARKAIORAE, PRUL 7 2R A 22 AL B, W B AL PR
ANA W) e BEIFAR 45 5 19 7 IR [RIDR A T 2R HE R EEAT
AREE, AT RE S T4 AR A R T 280 HE VR Ak B IA A A
HER i L

T4 i [62] 38 1 A J LA AU 7R 2 R SRR A T
JE R HRBEAT FRARER , BEARIR HER 10 35 BE AT COD i 5
P I H R X A P O SR B SR A R S 1 T 2R
HRB A UG AT S A AL, TR RGRHRR COD fH fHXAS
BIRKHIFEAR;  fea FEX 578 RMHE AL 7 2k ) 5 15
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Bl —Fhap (L 2047 Fe;0,-CMC-PDMC, i F il £ 1)
ZUBEFR U ) 2R HER A 2 A 3, AT A
S IEZLIRHER Y COD [ 2R IAF] 94%.

Al LI ME[63] I I fb 2515, WDERVE RN A Wi MR 45 5 5
JE 2R HER AT IR P AL B, S N — 5 (1) 2L
X R SR HERGIEAT BB Ab s i Fe/C f FaLfifevet 2k
JE I LR AC TR, AN 2 ER Fe®t; DB Fe/C M
filtJ5 1 L 2SR BTG PR 2L B R, I W B s B8
R, X IANTEEE, EERIRHRET COD HFE T
RRKMZEE, FHEREFRIERE, ARG TH
At R B A YA R AR HE, IR
ES R —B ), EEGRHRR T COD HIME 2l T
IR KFRFEIBEAR,  Bef% A BIHE R HE -

3.2 EERHARE K EE

2143 FE PSR 7 A 1 R SR HEVR S B3 R TR B
AR EGE A, ST IRHER AN B R AL B S RV, REWBIA
B SAAG,  AbFR 5 8] SR PR AL B SR A

i 5164155 5% A A0 247 A 1) R R HE R AT
T, BREIEEHEREEG LY, KA PI-1 SRR
Heod AT RS, FelC Al o B I i 110 3R HE 3k A7 ¢
JEEAL, TN P 2R L ) PAC 2k, JEd R
JEEM Ay &, BRI SRR, RS
HR i A [FE R RRAE

TR IB[65] K H “FR - b 2= S A -pH 15 -2 51
JE-ILJE” T 20 46 HbIX R HKIEATALEE, 7R RK
HHATEAA RIS, BEK pH 7E 3.0 /2475 S Ak57 NaClo
FHEN 1.25%, S AGET KT 20 ming 3HEAT 24503 1)
pH 7E 9.0 /i A7: JeHlL kR PAC &k 800 mg/L; 45
HLEEER 225657 CPAM (1200 /3) &N 5mg/L; £
%55 PAC 5 CPAM BRI 6] i [A] K 30-40 s,

3.3 EEERANEKIEIA

L R 3 Y I ) 2 58 e o 5 460 ) o
BU, LR HERG Tl T R 2 S B T
BT A, Tk SRR BRI RHER
F [ PR R A B Rk, OB R e, s
FIAHEEAN, SRR HERE 2 o B 1R KIS AT

4T (662 B PE-5 F 2L 2 (I 2R
WEHEAT T RO MM, 193084 B Trt B AC R 28I B
WIRR P, PR, TR, SRR AT
SIRE TR, TEELR OB, W, (@,
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MR AN R IR AR B T R E R, K
ALFRJE B IRFRR G IS 24, /£ 100C FBIYI 1h, H
ROPELRFRAE 100 mPa s DAL, 13 a2 5 2GR v I R Y
ST FIARIE, TSI SRR HER A el

7 67T PA 552 3t DX K ol B SRy o A v 7 A
s 22455 HEVRUIEAT B M Y G 1) I 20, JEid — R 51
ML BREAE . BRI, BRI &R &S TR RS TE)E,
JH AR B A e SRR HEVR A e R B BE AR KR AE 50
mPas ZiA7, T A2 BRI R A R RGR Al 2K,
X R AT B 2R A ) T ZR PR RS 1) 1 AR R AR P

A7 452 4 (6838 it Xof 73 HLA% A FH ) I AR HFL AT
o] P PR R BEAT R TE R TP 2R G FFVR 1) 2 B B Je 71
ANAZ IR XH s 23435 HE 0 1m] FH 5 1) s R0 — 5 R i
IR, KPR, 30 i 7 AN B A 500 AT Ak PR
JE FRBCHI R, R RRAT R iR, i,
PUBIY), JEREADMBEE DR, DI ERE
R, SEHLRHRB A -

4 EHR IR

H AR e 2408 HEW o IR AL R 22 A T
Bl B H . IR 2R HER & A & AR, Horp4
BRI B e s, A LR
S NPT IHI[69-71): — J7 THI A& B T80 B 1 17K 4L B
4T Na*, Ca” il Mg™ 458 T /KB 5. &
AR AR L, IR S B, R A
MPHE T BRI RE JaeR e, BREE g, i 1
Wy B B Tk N E ], TR TR KL RE R,
SFEEEPK S FHHE T, s ERs, fi
P LB —ROKUAE Z . 51— TS 41K
W, EREALELSZREEE/MRE, BEWIRE 5t
NI R E N, 2 G2 RS A HA K
MIRE ST, B DL ES 7 R AR AR N, TSR K oy S
TF 101 J2 181 A R B 45 AR /N, 2 i R AR AR
@Y P S S AN 722 = 1 e =R i | I B i =
]I RZRK, AT A5 0 = KA I AR AN BEVE T .
TR ZLIR AR A P B R AR, A 2,
O RG HE A B g F s, L AsI AL X
FHES T2 2hok, 7RG, 52 ITUE, EXF
HEAFRGEUMERE, TERRNETULESES
ZAW S, M BEE R EE A 2 b, HE 159
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