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ABSTRACT

Shale gas as a new type of unconventional natural gas energy, the rapid rise of the
worldwide has changed the pattern of global energy. Furthermore, in improving the
mining of energy supply and promoting economic development, it plays an important
role. As the main technology of shale gas exploitation, hydraulic fracturing technology
implements of shale gas production at the same time exist great adverse impact on the
environment. The complicated composition, the special nature and the difficulties to
deal of fracturing wastewater generated in the hydraulic fracturing process, even
become the main causes of shale gas restricted in many areas. Thus, Shale gas mining
countries have developed different fracturing wastewater disposal technologies and
solutions. However, at present about fracturing evaluation tend to focus on the treatment
technology of wastewater disposal scheme measure of the advantages and
disadvantages, especially for the analysis of the technical parameters of processing
technology, economic investment, etc. There is no objective and comprehensive
evaluation method about the process of the whole fracturing wastewater in China.
Therefore, this article mainly studies fracturing wastewater disposal, the construction of
the comprehensive evaluation system in wastewater disposal scheme and its application
in the relevant evaluation method.

Based on the life cycle assessment method and chromatography analysis theory,
through literature review and field research methods, it summarizes current situation of
sewage disposal of our country and the United States, and discussed the effects
generated in the process of fracturing wastewater disposal using listing analysis tool.
From environmental impact, economic impact, and technical performance, we selects
13 indexes and established a relatively perfect comprehensive evaluation index system
to evaluate fracturing of wastewater disposal scheme. According to the established
evaluation index system, by reference to the calculation of the comprehensive index
method, we established the evaluation model to comprehensive benefit of fracturing
wastewater disposal scheme. In addition, using the analytic hierarchy process,
determine the weights of selected indicators by questionnaire. Five scale method is
introduced determine the accuracy and rationality of the evaluation results, and the
introduction of MATLAB software is greatly reduce the workload of calculation.

As can be seen from the result of the weight of each index, environmental elements
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has the maximun impact on disposal scheme of comprehensive benefits, is 0.366,
followed by economic factors, is 0.322, the technical performance has the minimum
impact on the comprehensive benefit , is 0.311. To test the operability of assessment
model, we based on the three different fracturing wastewater disposal scheme on
research area as the research object, for instance analysis. Through calculation of
Scheme A, B and C, the environmental impact evaluation are 0.363, 0.301, 0.065, the
contribution of three kinds of disposal schemes to the environmental impact are
different. At the same time, the application of comprehensive benefit evaluation model
to calculate the comprehensive score of each disposal scheme, plan A score is 0.849,
plan B score is 0.509, program C score of 0.212. According to the calculation results
and measured values of different indicators, we analyzes the advantages and
disadvantages of each scheme, and to research blocks fracturing wastewater disposal are
proposed, such as the preferred scheme A as wastewater disposal scheme of the module,
when the site can't meet the demand of processing or effluent disposal, we may consider
to use plan B.

We adopted the theory of life cycle assessment (LCA) and its listing analysis tools
to analysis of the effects of fracturing waste water disposal scheme. When constructing
evaluation model, we used the analytic hierarchy process (AHP) and comprehensive
index method. Evaluation throughout the whole process of fracturing wastewater
disposal. Established model has certain scientific applicability and provides shale gas
enterprise decision-makers and the related department of environmental protection
thoughts and methods to select and evaluate the fracturing wastewater disposal scheme.
Through changing the parameters of assessment model, we applied it in the evaluation

of different locations of fracturing wastewater disposal scheme.
Keywords: shale gas extraction; schemes of wastewater treatment and disposal;

inventory analysis of life cycle; comprehensive evaluation; analytic

hierarchy process
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EREJR(E S8 (EIA) GuilddE R, #uk 2014 £ 12 A, EECERNEERE —
RRRSATE . EIA RN T, 56 ERRAE 2020 285 N AR D E 4741,
F) 2035 £ L E KDL AEIR A 25 A 2.

b Re IRV RE R R, MR NI A TUE SEE R, R ERR Sk A T
SATI R, (EEE AT BOR SR, AR iE SO REAR, &P
BT DUA ST R o IR, FRIE GUR SR W BT R, iR
NGEE. INEKZEE A SLITUE SR AR I R B 5 SRS T
2016 FERATHT P2 RIS Son, <t T, IRE BRI TS SR Gk
BN 5441 AT KB =AW, E KR EEER T 2016 45 9 A RAH (TUES
R IEFRI(2016-2020 7)), REFINT T H A FR &1 3 E 5T OB R R 3 H, #
BT R TUAE REARBOC, s E R P UE Sona X @S I RS, B
BRI E TUE S R B, F14 2020 FE USSR R SEEL 300 1257 77K
M, esh, 2016 4F 12 ARAR CBEIER BT =R S oawafeh, ZRnss
TUESITREARMIAE, BI1SLIH RN MR TUESR. HERFIEE T
PEHTHE VRO, BUARY KA KR s AU B PR e . DY) T -z 4
B 5% 2] DU S T X 0 A R E TR SR E s R JEHLIX, ST H A (R
PR T SR R AR (2015-2020 4)) $ i, #2017 &, SEELTUA S 6E 150
{3177k B 2020 4, SEELTUESEAE 300 145075 2K, K DR A4 [ TUE A B
I RV E SRS 456 R EX

TSRS E ARG N . W Eh LR B AR, Ry R A7 IR A A
fiti ]2 RIB B A DA ST RAFAE — B MHERME AL, B AT ] A I 50U SO
KAZOFAR AR IEREA .

SR, K IR ZAE B AN 75 BV FE R R /K BEIR, 245 3 BT 48 A 1) R 24
WAL B T ORER AR E A B YRR S AR SR S VE RIS S B . A I AR,
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B KR R 2 2 Fhis Jed,  — EHE N MR /KOR: i Rl 3R K A (7™ B 5
I Wmauit, EEEAERWINETUE SRS PR A 2988 i, HHH
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By IXPRBUR A GE PR BRI T R SR K A B A R T — s IR, A
1SR E 1 DA ST R R PR /K A B A 52 21 T AR KR R A o
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HAEBIURSAT BRI, (5 54y A IVPY (LCAY R, B HE Rk
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R RGEHTE T BRI bR L FF I SRAR, W] BN TUS ST RIS E PR
A B PR Al 1 IR R R A BEEOR, i€ B e B A BT AR I s LA,
ARSCEESL VPR A Af DU SO . S B AN R X PR R AR AT BRI
JT SV, OIS BRI 3EAT ORI RK 7 IS 240 sl (A 5 8 e R 5k
Rt —E BRI

1.2 ERIMAZEK
1.2.1 WESHREKEIEINIR

IKITEZGEFE S, FENHZE R S A R BRSO =R A R
SUENER G, — BRI E, MEFNIEIIREG 0 2R G )2
KRR E R, TERVIINRHEE .. e, R EmdEd, MESRT B
FEAELEFE IR K HET, B AN T IR HEOR AR 7= PR K SR BRI G5 — %€ X José M.
Estrada 48 Hi, ST RHRR FOAz 77 PR K 2 (1) 8 SURDIX 51 S BR 2 AR 1), A
Sk W 5T S TR RIS AT M BE - Ziemkiewicz Z5IAAY, [E IR HER R« 77 g K
ZE R EL R RAE A, PANIA AT L 34 o Andrii Butkovskyi 25272 DK <R HER
A P R GRRATERIZIK” (FPW ).

R ERELRYE (EPA) #3E, 5 MR AN, TUES
TERIEKPEAH R FEEZ GRS O @ANY, 1 BTEX. PAHs:
@3, Marcellus TUA X TDS WEEIEH7E 100000mg/L; @FRIRBUF IR,
% [E Marcellus 7% [X &4 ) 226Ra fil 228Ra; ®%E FMELEE 1. HHEE
FER TS IFRIX Marcellus. Barnett H1[X [ 3 5 55 PRy B8 A5 A 10U A ST
RIX R K, dR IR 1.1,

® 1.1 ENANTE SIRIE AR5 )
Table 1.1 domestic and international water quality components

of shale gas production water

% % W & Marcellus TA Marcellus T8 HEIRERAE LGS BHRGRE LI

o AL KOKAER 5 aXIER 14 JUE XKYIHIIR R 0UE X5 31T K
KRIgr=hoKpr K oK BoK4lsy PRAK 5y
TR B
[A] . o X 1)

TSS mg/L  10.8-3220 17-1150 49.33-516 422.70-434.0

TDS mg/L  38500-238000 3010261000  4104.444-39166  10088.90-28662.2

COD mg/L  195-17700 228-21900 373-1280.0 572.9-1800.2
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fb 5% B W & Marcellus U4 Marcellus 71 B JRETF BRI & R B2 £ A 0

i) BAL XKER 5 AXER 14 TUa KPR T0A X R HIFR
RIgr=Kpr RJare K BAKAs JPRAK A5y
TR X B A T
[F] {1 oy X THE

Na* mg/L  10700-65100  26900-9500  2818-5559 11890

Fe mg/L  21.4-180 13.8-242 6.41-89.37 65.38-76.99

NO3 mg/L  <0.1-1.2 <0.1-0.92 0.704-37.915 19.34-205.12

cl mg/L  26400-148000  1670-181000  1263.36-21644.78  7907.75-21014.47

SO0z~ mg/L  2.4-106 <10-89.3 205.115-455.28 205.12-221.43

FUE: FAFORRBATINE . ARFERARE S R

i ER KB, KB Marcellus T X EREK TSS REEHE N 17
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mg/L, = T3KE TDS 77 priEdiss (BR{EN 500 mg/L). PR A IS
4R K COD W VL HE7E 373 mg/L—1800.2 mg/L, Hofg/IME AT 35 [ H X 38 1
/ME 195 mg/L, @ GEKEGEELEAEHD —RbsHERE FI{E 100 mg/L.
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EEE, FHIMTUA SR E K i BEE KRR B 54 HE, BT
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Figurel.l Disposal methods of shale fracturing wastewater in Marcellus
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Figl.2 The technical route schematic diagram
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Fig.2.1 Evaluation system and boundary of fracturing wastewater treatment scheme
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Table2.1 Results of wastewater collection and transportation phase inventory analysis
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Table2.2 Analysis results of the first and two stage treatment technology of fracturing wastewater
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Table2.3 Analysis results of three stage treatment technology of fracturing wastewater
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Table 2.4 results of the analysis of the disposal of effluent and by-products
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Table 3.1 results of analysis of the environmental impactof wastewater treatment scheme
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Table 3.2results of analysis of the economic impact of wastewater treatment scheme
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Fig. 3.1 comprehensive benefit evaluation system of fracturing wastewater treatment project
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Figure 3.5 comprehensive benefit evaluation index weight
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4 TWESIRENKABERL RESTNRISEHIR A

WA T ETAG AN AR B, BHEIRONTE R LCA &R
LR, @I TUE SO RIE ARG E T RERE MR . AR F R0 BAR ) T AR
BN AT 70 A, NI ZZ 585 VPN B AL R T AT M S N R RO o ARSI B R
X FETCE SR X N TR S 5, 2 7 =ME LW s SRR
KIGHETT S, MWHEL. &5F . HR=J7 5 Ex KT 48a vhir, ik th 7
R WHFEILE S OFERSH, BIFER B HKEL N 27000m®, KRR AN &N
FENEN 5%, LA 6 DFFRHERSEL N 8100 m® (1350 m¥/H). FFRFE
ML Y R, BCAKIIIRE, K m el 4 A 2 (KA B TR AR i)

(GB3838-2002) H I ZKARifEER .,

4.1 AR A—Fit4BEE A

% A BT R K, SR KR A A, SR IR BT
BRI TR SRR A ST AL B S, FRE I . SR P K A B ST R
Kt %5 K5

41 TEANEERTY

Table 4.1 the main structure of the program A

HAF =
JR K 2
157K 3% 2

JRAK MR BB M R, ARG A 1000m®, & 2m, BIEADERKH LN
500 m° . AT & B R 2L R B KR 2958 27000m? |, R 2R HEW &N RN &1 5%,
DU B % & AR FER N 1350m3. Rk, EHTIX e 75 s g ANt
29 1000m?, HHEZIH 1000 m*. WA B A RLFRAZ R K (500 Jo/m) 2R H
5x10%7C, V5/KEREN 10m*/h, ## 1440r/min, 4 6088 7T/4, BN K KIBE
B ETTKE G, LK 12176 o9 Hitk, ATIRE SN 512176 7T. &
KA B R 7 A A ORE R R B, FNHRE, AEEREANCA 200 J0/m3. ib
PSRN RIS
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42 FTE A FBAKKE

Table 4.2 Influent and effluent components of the program A

SHTHH A RIS HAOKI SR ERE BRI o
TSS mg/L 1018 10.18 99% <150 20
TDS mg/L 4100 500
COD mg/L 1.29x10° 100

e mg/L 112.18 2.24 98% <1800

BEET mg/L 68.07 1.36 98% <1800

IRER ER mg/L 40.4 250
WE T mg/L 5478.99 / /

oM BRI, AL S R B R AT DA R bR TUE SIT R IR K ) =)
KA. BT, JHS BRI E N 1018, KTIRE EZGE F SS IKERE,
AFSEILR K 100% M A o 28T, ZIX PR TUESIFREK TDS WS, HERAR
SRENA, TR EMHER Y BRSNS, N E K e HEBOR
#E) (GB8978-1996) —ZnifE, BRI TDS BT 500mg/L, COD #EE/NT 100
mg/LUT o SR Z X B2 A () TUR SR K G b 22 205, FRRSns ok LUA 5|
AMHERRAE. [RIL, 20 fh 2 ZUEEHF R R A0 2R S 1) DA ST R IR RBeRI A, %07
FIE G AR P R B IbAh, s 2T i i, A PAC REH], £k
BIEI RN 2 A KRB & KIG T, RSN A . PR B AR A
B N 1350 R LLBUK B4 2.7 Jo/m?, 4 3645 JT.

42 7% B—&HAEFE A

J7% B R HIHE K TUE U RBOK 2 L Ab B, IR AR B AR
AT X ) TS ST RIE K BEAT AL, 4035 K IR TR E . 55t
AR HORRERE R, T BEAKGHEBOVE Z Mt XA, A5 EOR 1 RS FEl
JoAE R BRI X, SREMIERHIWE S AW IZ BRI TR, Hh Altela
NEWER T ARS $R, ZERIEALG R IAGE IR BOR BB TS0, AORHIRRAR 1 4L
BUA, FEMH RS,
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%43 LB IEBERTY)

Table 4.3 the main structure of the program B

A K
JR Kt 2
157KER 2
EEZN 12
HLEE 1

By 1
IR R 1
A e 1
HAth & /

ZHAFEIEE RGBT IR R R S AR IRB I & IR
AR 120 TRICHEE, AP FEREAEREE 88.8KWh/m?, JHFEFEE 1.58GI/m?.
TN AR A A 54.21 Jo/me, IBATRAN 135.07 J0/m3. %%
i M A2 B HE PR KA ARS 1345 o R/KMCRHBEM T, BAE T N 1000m?, &
2m, BPEEANR /K HBZ) N 500 m*. VR IX A SRR HER BN 1350m, 7522
AN KIS AR K, HHEZ) N 1000 m*. ARS BRI &K 12 2K, % 4 K,
43K, (HHUEARZ) N 48 mel, ab 3 Ak R G R e 1

% 4.4 J7E B FFHIKKFR

Table 4.4 Influent and effluent components of the program B

SHTIE B S HAOKE  SREMERE BARE HssiE
TSS mg/L 1018 91.62 91% <150 20
TDS mg/L 4100 41 99% 500
COD mg/L 1.29x10° 51.6 96% 100

BEF mg/L 112.18 1.12 99% <1800

BET  mglL 68.07 0.68 99% <1800

mRE  mg/L 40.4 34.74 89% 250
WET  mg/L 5478.99 54.78 99%

i LRI, ARS BORBE S MR LS, RN BEA T E SR IE K+
AN & & EREREFEMMRE R, B ZIX BT [l + R R &
TAEIE RSN bR AE . (AL, RS 2R R RS BRI R R ORI, Sl
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G IPRIEKIEFRIME. 5 REHORECH, BTSSP RIE K P AR R K
270m?, FEAEEIKIGYE 12150kg.

43 AR C—ERAEFINF

J7 5 C EHET £ I AT S R U ST RBOK S P A B, A 32 18
PSR B B 24 FR AR A SOk, P G246 R K e 2 AP b 8, SEB3
{66 PR A2 BRI U IR R IR AR, SRR UF RIBK IO AL . AbHE R
Gl BRI TR

R A5 FECMEEMHY
Table 4.5 the main structure of the program C
HF e

JRK it 2
157K 2
T /15 K fif 3
TGS 3
3

3

3

AR I E
JE4iHL
AT it

%7 SR KA B R oy A TIAL B UM IR R 48 (3 4D B~ el
Horp, WAL BT HZ) N 5665 m*, MVR HLJC (1L 5806 m?, 79 J8& & /K th o5 3 1000
M. &F—H MVR &AESHTAL I A BNHL 28 K de e e =3k i, A 3m &
ISR 445mP/d. R, TRACERZH 5y 2 i Spm 1A S0 8 2 B DL R T B 20 s
RAWAN G — GHIREAANL: 2R RS H 5 O S BEZR I hds, 22K
SRS KSR B . bR FE 7R BN FE FRRE, THFRMLEES, AR 71400
Tho ARERAG Y RIS T 100

#£ 4.6 TE CHEHKKITR

Table 4.6 Influent and effluent components of the program C

e I A FEREEES HAOKI SR ERRR B bR HEShRE
TSS mg/L 1018 10.18 99% <150 20
TDS mg/L 4100 41 99% 500
COD  mgL 1.29x10° 25.8 98% 100
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SETE B LSS HAOKE s ERE BIHmE HEordE
TSS mg/L 1018 10.18 99% <150 20
TDS mg/L 4100 41 99% 500

BT mg/L 112.18 1.12 99% <1800

BEET  mglL 68.07 0.68 99% <1800

MR mg/L 40.4 0.81 98% 250
WET  mglL 5478.99 164.4 97%

AT ERKI, 7R C EEREG, PSR TR. PPAEREK. EKIET
FEPA A TR G B, PR 4.78~9kg/m>3RK, Rl AL 12 X B B A S,
TERIEIK 1350me =& KI5 Yedt 12150kg. LA & T2 )G, A& EK
% TDS B ERAK AR 3R 5 il vE 7K, Hodr, WRERK= & & 2K & 27.5%,
DR, B A B S VR ER /K 72 8 37 1m, P2 AR ] [|] H  a] AR5 TS /K 2R 979ms.
UbAh, B b B ER B VPN 2 S0km, JEAKEHI NN 1.15 Jo/tkm, RIILZTT 5
PR B 77625, R AE R SIS gl

4.4 TURSITREKIGER RIGS WG TFN
4.4.1 EFRETTENL

SR DR SRR R A B R AT AT, A AT R 0 SR B
i, WFRPUR. Hob, TR, TERRRE ., BoRARE =05
PEPUMRAR, BRI E ST, SRR 2.

R AT POKIGETT E RS SSIME

Table 4.7Measured value of wastewater treatment scheme evaluation index

P R bR FLAL UL LED: LEXS
R AL PR B R B 80 90 90

e & kg 650 0 12150
WK=& kg 0 270 371

IKIK JE TR mg 0 COD 51.6 COD 25.8
A E kg 0 1.85 1.85

5 A T R m’ 1000 1480 11471

i drigrida I 512176 645359 2730000
B A TG 270000 452250 623025
L5 W JG 3645 1080 0
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RN LXa HEA LED:! T&EC
e Y/ PN S 98% 98% 99%
AbFERE m?/d 120 181.84 358
TR 60 70 80
BYNIE 90 80 75

N T B FRAR 2 A RES AT RO b, AR SR MR AB A 6T 25 6 b 140 S 2
WHAT BN AT, AE R

ONEE Y

1) &R

HT 7R ARG HKER, /B85 MTEB S5 E CHE
SRR S5 ) AKIERRSME, ToiESEILF A K BIRFIFIE ,, A=A a5 e . ik,
e =R Rz AR bR B O MAX (Xi) =3645, /M MIN (Xi) =0, 5
CIEGE

TR A RIZF R TEME Xi= (3645-0) / (3645-0) =1

& B AT FRFRME Xi= (1080-0) /(3645-0) =0.30

% C KILHF e FE Xi= (0-0) / (3645-0) =0

2) TR ERRE:

GG AR bR B A AR, kR 7 R A MR RS G 2 bR F ok
%, BTN, Hi, HRE A LBRIEHES 8 TSS, KBRFEN 98%; MihE
B KT C ZEBRIVFETS J¥8 TDS, EBRESHIN 98%. 99%. Kk, =
Fil 7 & Rz e bR iR MAX (Xi) =99%, #/MHE MIN (Xi) =98%. i1-5w]
13:

TR A W53 L R8P E Xi= (0.98-0.98) / (0.99-0.98) =0

T % B KI5 9 Br R Fa b E Xi= (0.98--0.98) / (0.99-0.98) =0

TR C W59 L e bl Xi= (0.99-0.98) / (0.99-0.98) =1

3) AbFERE

WHER I, 772 A FALEERE o8 120 m¥/d, 77 B HIALBEAE 1108 181.84 m¥/d,
J5 % C AL EERE T30 358 m¥/d. [RI L, 3% tH = Fh 5 R iZ 48w 16 B R AE v MAX(Xi)
=358, #H/Mi MIN (Xi) =120, EAT15.

TR A FIAFRRE FJFERE Xi= (120-120) / (358-120) =0

% B KA EERE J14EARME Xi= (181.84-- -120) / (358-120) =0.26

T C AL FRRE Fabr{E Xi= (358-120) / (358-120) =1

4) HARRAE
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WL FAT R & T RINHERBGA R R bR . Hd, 7R A MEARBAE
FRFMEN 90, T HE B BFIHEARBAETRFRE N 80, R C HKIHAMAMETRIREN
750 BRIL, 3% H =R RHZEERR I EORE A MAX (Xi) =90, H/ME MIN (Xi)
=75. THHEA 1

TR A BEARBAFEFEIME Xi= (90 -75) / (90-75) =1

% B FIFEARBEAE R FR(E Xi= (80---75) / (90-75)) =0.33

% C HHEARBAE S Xi= (75-75) / (90-75) =0

@MU =R 7y

1) SR IR X

HH T Al Bt M DUIRE, A SCR 2 54T 43 B 5 5 TR R MR IR 53 AU i 7 Tk
B, BRI R A RKRIERERSE N 80, % B A MBI XA N 90, T F
C RV XA 90, ik, 3EH=F7 Ehizfebr i KME N MAX (Xi)
=90, fx/MH MIN (Xi) =80. iTH 5.

T7 % A FFR B KA ARE Xi= (90 -80) / (90-80) =1

7% B MR MEIRE RS FRE Xi= (90-83) / (90-80) =0.7

J7 % C MR KRB RS FRFRME Xi= (90-90) / (90-80) =0

2) [EEAEERm (KIS &)

VARERIL, HE ARG EN 650 kg, HEBIKIGRZENOke, HEC
(IG5 Ye = B 12150 kgo Rtk 16 Hy =05 SR Az 8 b5 (1 B R ME 8 MAX(Xi1)=12150,
B/ME MIN (Xi) =0, iH5E 5.

HE A W RIRE R R E Xi= (12150 -650) / (12150-0) =0.95

77 % B B RS $8 bR Xi= (12150-0) / (12150-0) =1

J5 % C R TR FRE Xi= (12150-12150) / (12150-0) =0

3) WERKIR I

PRI, T7% A ARAEA R FAR, BbA AWK, BHZIEAR 1
90, 775 B ALENZXH 1350m? TUa SO R IEK L Ik ER K 270 m?, 7% C 7~
HkERK 371m . [RIk, it =R Rz hs oK i N MAX (Xi) =371, i
/ME MIN (Xi) =0, HE 15

TTE A BRE KB s b Xi= (371-0) / (371-0) =1

TR B B EK AR FRE Xi= (371-270) / (371-0) =0.27

TR C Rk EKI e brE Xi= (371-371) / (371-0) =0

4) HEKI B

ARG —ik$% COD MENTHER AR J7 MK R 2 E R RFAE TS G4 3l AT
KX HSZ KR COD AJEME N 44 mg/L, MR =2oKkik, HOKRHAT (5K
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CEEHIARAEY (GB8978-1996) —ZiknifE, EJ COD #R#E{E N 100 mg/L. H % A
57 % B A5 I KIS B AHEAHIER K, T K R ME R 0. I,
J7 % C 7k COD fH 4 25.8, 1HEAFRITT % C MIAIK R E A il . XK,
K TR C RHFIMERIEIK, Aeh 29K S A R0 . ik, =MJ5
R IOK R IR AR E I PTHUR 1,

ERERRRZ, 2d77% B 4B EHH/K COD 8 51.6 mg/L, #@idZgiK
EIAIRAE, WRAT, FERIOKETME R 141.52, 8 1E18, XERH, Kadds
% B RS 1) H /K HFBCK 2 A2 g /KAR XTI — 3B 0 M RE e /0, 4 AR 2
KRR K, 75 B AE 141.52mPTAT i /K A4

5) JRAIELF

ARICRH CO2 7= BAR NTHR IE AL e R AR TS 34 . 7R A SR
AL, AR RE, A EERIE . TR B 5E C HFHEK IS T
RIE K8 2 EE BT RIFZ) 50km (1) TUE ST RIBKE P L FEYG, isfmEME, 8
WIFE AR SE, DA ERAES, YN 1.85tCO2. Kk, THE I
Z A MRS BIAERAMEN 1, TE B 55 % C MESH BB IMEIN 0.

6) ot FH AR

W RIL, J7% A 4L 5H 1000 m*, J7%E B [ 1480 m, J7E C it 11471
m. P, =07 Bz iR R KEY MAX (XD =11471, f&/ME MIN

(Xi) =1000. itH 15

TR A KM ST ARME Xi= (11471 -1000) / (11471-1000) =1

% B KM 5 AR FEARME Xi= (11471-1480) / (11471-1000) =0.95

U5 % C K5 AR FE bR E Xi= (11471-11471) / (11471-1000) =0

) HBRH

VR R I, 7% A IR RN 512176 7T, 5% B FIE 2 F A 645359 JC,
J7 % C B AN 2730000 JG. [RIL, % H =R R HiZ4s s i oK E 8 MAX

(Xi) =2730000, #H/Mb MIN (Xi) =512176. ilH A1 :

7% A S R AFRFAME Xi= (2730000 -512176) / (2730000-512176) =1

7% B W 2 R bR Xi= (2730000-645359) / (2730000-512176) =0.94

2 C R B ek ME Xi= (2730000-2730000) / (2730000-512176) =0

8) &g MH

WHERBL, 5 & A Ki27E 3 H N 270000 J6, 77 % B HI#% 5 H A 452250 G,
TR C IR ERN 623025 6. FHt, i%EH =5 R iR KMEN MAX

(Xi) =623025, H/MA MIN (Xi) =270000. w75
HE A KiaE R HERME Xi= (623025 -270000) / (623025-270000) =1
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7% B HizE FHEME Xi= (623025-452250) / (623025-270000) =0.48

% C Kizg P HEFME Xi= (623025-623025) / (623025-270000) =0

9) LZ2HENMEE

TEE R T bR, A SCEE T FAT 03548 =M RITEE S A,
HEANG60, HEBNT0, ZECHN-. Kk, H=FFREFZERK
N MAX (Xi) =80, H/ME MIN (Xi) =60. 1T5A[15:

TI% A ML REEIRIME Xi= (80 -60) / (80-60) =1

% B W L2E &R RAME Xi= (80-70) / (80-60) =0.5

TR CHLEEFREERAME Xi= (80-80) / (80-60) =0
442 ZEVNRERTH

fEE—NEY, MRPFX R B HRH AL By C =MAEEKIG BT
RPN BB 5 B E ARG AT T i kB, AT R BRI R
=TS SGE TP AR E R, IFRBEFEIE L Z5F 5 M AR 1 g =7 T DA
=M REATSATEN, MR R BINSGRE VA, R

® 4.8 TUEUTRIBKIGETT RIVER A PN E

Table 4.8 comprehensive evaluation value of fracturing wastewater treatment scheme

PR iR bt
TR A Ji%k B WEX®
RREMEARER  0.063481 1 0.7 0
32l 0.067481 0.95 1 0
W ER KR 0.062889 1 0.27 0
HEK R 0.064667 1 1 1
A E 0.053778 1 0 0
o o S 0.054371 1 0.95 0
i arig gt 0.094074 1 0.94 0
izE P H 0.120741 1 0.48 0
201 it 0.107407 1 0.30 0
R LR 0.073704 0 0 1
LA RE 0.073704 0 0.25 1
LRI 0.077037 1 0.5 0
FOR A 0.086667 1 0.33 0
WELRC R EME 0.36329295  0.301714 0.064667
g A R NI} 0.322222 0.146385 0
FARMEREVEINMA 0.163704 0.178607 0.147408

ZLEVEHNE 0.84921895  0.50936913  0.212075
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ST R RN, 8IS PR R R & e bR A AR 25 R A b SE PR TR A
THEH =M 7T R EIFME S AN TT R A=0.849, J7& B=0.509, J7%
C=0.212, XERYW, TEAWNMEEUGHAERTHEBEHFEC, HEB XMT
TEC,

ME T R RWKE, TR AS5TE B MBEGEESMNISE LG, M7
% C GBI B A GEAI Ik . AR RE, TR AN THEB
BAWPEMILS, TEBMENTTE CHMEAEARS . NERERAERE, =
Fh7 RIHAR M REZ A K

SIAT LIRS B PR PEOMEL R I, =T 2 10 SR P I 5 UG F8 A VR B
KA 1. 07, 0, FAAERIREMERT R KIMIRATR C>TTERB>TEC =
T 77 22 (A [ R ST EAN B4 B 0.95. 1. 0, FEAERE R K /AMRIRN T C
>TRA>TE B TECNEREYERBRIENEN 1, ANLTHTEAS
TR B; =TT ZWALFERE JFR PR PEMEMR N 1. 0.25. 0, ABRRE SR/ N
HEC>HEB>HEA, XRHTHE A NI EREGE, ERETIAKIEK
LA Y

LB, ERNIRTXEN) bR IE B LR A AR TUE SR K G T &
N, TR A BEALNRF . B, 7578505 RE VR IX Pt BRI f SE R0 1
R B, AT IUSESEER: D ST IZX A TS ST R K B e M
KA RS R AR AT RGO S5, SEIEIA; 2) S a2 Ge
s TG EE 5 2%, I AL B 5 % T0 v A AL B B TR ORI, s INTE R B
IR PR A Gt B A A 5 KA s 3) AT DUOKAESE AR, TUA ST RIB KK H
AER S I B REEA S IEH T A G4 T % 4) HE B 5% C HRE
AREL, KX H B FR 1 0UE ST R IE /K TDS KA FEIA B bR . ]
I, SRS TUE SRR KA ER AN R 75 SR, rTRAgE—2B X AR B 54
Z C ATV, Tk R GBI ia BT % .

4.5 IhNgg

A% F B AL [ DUE SO R IR K IG B 7 R LRGP RO BER, xRt
X B XGOS TIFRATT RIR KA B = Fh 85 07 SR BEAT 1528 73 e b B
Ji% A FEFIIN 5 RE T BRI e 5F R A SR VERE 25 & S ILIR BT 5« (AL,
VORI X B X TUA SRR E BB TE, XU SO KRR KT
DAL G I o R, AN i BEXS AN 5 AT T AL xf bl bk, A&
I FE A R, A SR TUS ST RIZ KGR E PP fabn il R B A TR S
B SC TRASEBR I TRERL ] AP IUA ST R IR K AR B AN B SR 5 U5
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5 g5 RE

5 HHieSRE

5.1 &1t

B A AT E R E K SRR, T TR S TF R A ) SR P — i
IR, B Rk HAEE . ASCISE T E ARE R, H I
EEFFRBKIAIEAR . VI RGN AW OB T IR R R a3, IRk AT
TGS RIS S], AR A IR . VRIS MRS, E i
G A VIR AR R AR IS AR, 25 A ST IR TE, DL R AR
VUR S IF RGBT R A BN S . BT, 5500 F 4k

T ATF R R AR L B 715 BT . A S5 3T kB B STk B Sl TR T,
SR % 2 B 1 B S TF R KA BAL B AR . TR R HEAT T, 18
BRI, FRIE J% 26 % P TR ST R A A B AR B 2k bRk,
BIAN S U TERR, DRI, RIBIE . U PR 4 = g
BRI TUA SRR R A AR I A B R L SRR AR F AR, [
VES T, WAL, K A IR O AR, b T KA W A SO
SR K I B R R R B I B . BRI BN KA BB, IR B
TH, &AW BIATHES . DG REN, TUASIFRPK A3 4 2
BNV . REUR R AR AR TS A, AR, R
B S KETE . HAKPE R €O, NOYZ.

@TUE ST RBE K IE I REF A WG MR bR R IR L. 3T A4 8 0T
7 0 JB A B BT I TR, AT SR BRI BT R 45 4 035 N
HbR, R, SRR MR R, &Y T —EEa %I TE =
FERTUE IR AT R AAT . ZWROGA TN R R, LEOHE
IRBESI . LRI R YRS 3 —2dabs, QISP . HKm . Bk
R ZURAEE . BORBBEESE 13 T 38 HF .

@ TSI RB K IA I RLFA VR g Sy . AR L5 A RN FE b7 1
R R L S PR FR I (B4 6 R, 24446502 (Synthetical Index
Method), HESLEAHEIIFNIAL, LA MMM I A ST, IRESRMI . 25
W AIE AR RS B 4 B S2. S3. S4. B FBEER TR, KA E ST
SR SE VAR T L B B MM, (0 . PSR E W i R R, R AR AR
5 5 LR FEE R 47 4 T 6 0 FRO A3, B v ) 0 1 95 795 o 1 o A T
PR/, DI R R AR (IR 22, JEA5BY MATLAB #0EEAT 142, it
b, NIREEESUN . 25 RIS A B = 7 T AR B S5 AT T 007, AT
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TP B R RIa B . ARSCESLHTEN ALY, AT DLl S U R 2 8, B BAS
FEOL T, BEARBIF R K IG BT R .

@LHIEIE, WA R AT AT . R EPI XSG N X TUaSTF
KIFRTPNE =, UIUASIFERIEKGHE TR A, TEBMATE C AN,
I N 25 S VPR =M R KV BT ST ESr, RHTTR AL JTE B HJT
E C AR 4 R0 5N 0.84, 0.509, 0.212; FRIE R PE/> 45 570 7N 0.363,
0.302, 0.065; &HFFZMTED 45 H 7378 0.322, 0.146, 05 FORMEREVE 45 R4
90164, 0.178, 0.147. MRIEPEMLER, S =FAFEF TS SOFREKIGHE T &
SRS AT T U, R R SR D X T X JUESIFERIFRIIT
RIEAK, ARG RA R BEE R ERS AT I B 5, SR 2) TR A
MZHF MM T HE B, HEMRTHE C; 3) FNEFE SRR TR, 7
ZE BB WS/ NT TR C 4 HERCHEHEIETHEB, HEMLTT

e

52 REE

OEBATLAATF GO, 522 W AR T TR TUA IR R AR B A |
SRS IR BORRN S A0 5, IR Z MM E R, BEirn %
WRHE . KPG8 S A . ASCHIRR S AR R, MW7 (o % 3 3 T e 2%
[ TUE SR KA AL B AR . 4%, KA T £ 1 TUAS IR E 1 TUA ST
RATAIBURBEAT VIR . JEsh, BTSSRI, AR SCrE X TR SRR
AT BTG AT, ok oK 0 L 3EAT T BRI, LR A% i ok
2 AV RO SR B RS, R B K RIS, SRR A 77
TE— 2 [0 38 F 41

@EFERBAR B0 2 TSI, AT LU SR T SR R KA B T AL (5
FiE, FEBAHELS b R B M R B R, I 2 A B VR
[y Simpro A1 Gabi 4. 7T BLFR A 15 (EAR S 56 AR HBEAT, S8 T8 IR IE
AIEFHA . RN TAERIR R, Rk TUE ST R A B A . T
B 9E 5 R«
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WBRE, I, ¥ AR, AWM, BuFEE E, FREy, &Re
SN T, WS, B, fFik, BpTE R SR HIE. 0k
Ml F2%. RAFAAAT. SRATRCORSCFRE, B — A, B
BATHARAT

RO AT E A LA AR T2 SRR, SRR, KA
2200, fEIULBITIRE O ST, ASCBTE T TAEA BRIR e . 0
A E R AR R, BB T IR B, SRR AR K, R 7E 4 2
AR TR EM KL, HEWAZIANGFEZIE, 1 FERELEHANER
B AW R HTAT

HWR, TR 2 I A ANRHR R, AR L2 1E B PSR XA
RIS 2

IR, BB SO0 = AL R 2 RN B R MBI, TR,
O ZEERAR. AU BREA. B ZRYUESEIN N RO IHEER)NT, K
FAE—BILFE L T — DTSRRI AR . RIRITEREZE) T2k =
KR BE IR IR AR 45 R A A BN s SR RN IAE FBHIT o 38 3] PR S et 45 7 45
B, A BENR TE BRI . AR5 T 7 RIS FICIZ, F SR

SRIG, RV IRMACEE, RN, IRATNIRE AR B, 47k
JIRAATRE A FRICE RS BRMTE A, SRS S <R

BeJa, BT H S B 5T B AL SOV B KR

B ES, KiaS5HHFE, HiTHB2H!

% %
—0—b®EHRH THEK
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