ey

Modern Science and Technology Research MRXREHZR £ 5% F 1 #2025 &£

HSEERRISKBEF-RDF R S EREARHRR

[RERE
J ] 9 FE YV R SR 3 S A A B A

ST KMALEE A B E, FRNIELE T AL BN, EEE
MR AFREE Ry BEARE SN TR, &

([ E|HAHAGETLHRELE,
P, EThES, AXRET M AE-REoEhRLERLK,

RRF B A E T AL ERE, SRERKN, BAFHAENIRTUAREREAXNACERL, K
FENEL B RREEFNLEL MG, ZH NS ST UEREH TR £ FEHLI%N & &L AT, B

B, SBORAE AR GORE A — R A E A
[ R8BI ) W AhEE; SuimA; el BErg; HELE

Study on the cooperative treatment technology of oily sewage electrochemical and membrane separation for oil and gas storage and
transportation
Chen Xiangqun
Oil and gas Gathering and Transportation Management Center of Binnan Oil Production Plant of Shengli Oilfield

[ Abstract ] With the rapid development of oil and gas storage and transportation industry, the treatment problem of oily sewage is
becoming more and more serious. Traditional physical and chemical methods have the problems of low treatment
efficiency and high energy consumption. Based on this background, this paper proposes an electrochemical-membrane
separation cooperative treatment technology, which tries to improve the treatment efficiency of oil and gas storage and
transportation by combining electrochemical reaction and membrane separation technology. The experimental results
show that the process of electrochemical pretreatment can effectively reduce the emulsification degree of oil and water,
and provide better treatment conditions for the subsequent membrane separation process. The combination of the two
can make the difficult technical level of oil removal rate containing wastewater as high as 95%. Therefore, this
technology has a certain application prospect and promotion value in the field of oil and gas storage and transportation.

[ Key words ] oil and gas storage and transportation; oil-bearing sewage; electrochemistry; membrane separation and collaborative

treatment

515 HLAL AR AR PRI, UK (2022) X8 & 57K
SRR VLT T XS LURISE , 380 T AR AR A S — s
ARy, RS BRR F  R TR IRCR", 24 TR 2022)
TR, REE AR E R, Erilis K At E 4
BR AR R A CRIR A, 453 FE il H 25 TS 7K 1 b 28
Mo OERRSE (2021) BFSE T EBHLIEAESRAL IR A B R

B AR RIR S I AT, 2rili5 /K i b 3 )
FUH 257708 , JUHOR e BRI S s i AR e A K R
QKR o XL G K 2%, AR ZEAT AL B ™ H 5 G
IKIEFIAZS I o JEAESR , R B AR T 2R Eihis Ky

UL NI (/B 7 N ks =37 RN B 7/ LSS o N 1T}
TRIHARIAETE—E M RBRYE . 5K (2024 ) B85 T &y
K F BRI )y, JTHE MAESEBRR I, B R T B
AREEE UBARRAERCR" . S0P (2023) 4387 Tl &
WG K AR B, AT LR WL AE B AR, JHR T T

48

TEMZH A BAT W BRSO BRI REFE . A SCEET

BENBIFTESERD, LA 5 I B b R AL B 2, %

AURBIE ST K B R BRI T T BRI S R AT, O
SRR T AR SR A B R A R



ACADEMIC
ey

Modern Science and Technology Research MRXREHZR £ 5% F 1 #2025 &£

1Sy

1.1 SRR

ASSZIG T S K R e Az il A7 1) S s K, KR
(R A I AU E 24 1500 mg/L, pH fEN 7.5, BAT LRI
FG AR . S T T Y AL 2 B A AL RS — > 500
mL ZE ARSI AR, HENECE TR RS, Rk
PSR, BB 2 em. FEHALFER BT, K
A3 3ok 815 P WL 20 DK 25 B8 AN ) 2 N 58 X 45 7K A B R
PRSI o JIEE3 B R P R 407 B BB 100 kDa (14788 8
i, BRI B, 50 em? , BERSH L BRAK R KT
i . S P T AN 2 NaCl (T4
St ) 5 HCH HTFRATT5K0 pH {H ) %,

1.2 L5751

1.2.1 i fbsahb B A

TERAL S A R R, O TR S R A
LR E G, FATE Sk 500 mL 1 E TG KB AR
HUBERE R . FDURTSKEY pH BN 7.5, TR TrtkEE. T
Tl PR L e 52 7 A BRAR A AF R HEAT , TR I FR B AR 2 259
K, FAMEFHWREE R 0.1 M AR (HCL) #8795 7KFE pH (E
F 7.0, XFEATLIRACHL RSOV AR, R R e AR Y
SRR TR E S L, TR BEIK 35

$ek , ATRAIANFE I (5 mA/em? | 10 mA/em? |
15 mA/em? ) WPI57K AT RO ARAD I B0 FLfige S5 g Py ] ]
FEA 30 43, X IHEIBEE B ECRIE A A S0 ] 20
SR EL U BEXT AL PR A5 o AR AR e, FRAT SR i
PR AR . R, JTICSEIIK AR ENL . B 10 S
BURE—1 , DN AL BRI KRR VR BE L THE 25 R A
R T HE T R LR SN R, FRAT A SR T i A e
AL AR B LRI KRE K 1 53 2B B0, TR 5 25253 #
K B R AL A5 P AR AR S 8

1.2.2 sy B At P R

LG AP 58 U, FATTRE 25t el i AL B TS5 K B TA
43 B e B AT i — A AN R 1 FR R FH B e A
(TR 100 kDa ), BERAREFY 50 cm? , & H]
TR BRAK IR B K TR FRATBOE HEK R 200
mL/min, BORIERGEETRGE, JFEHROBERIEE T 0.2
MPa, DMRSERRIIFSEIZAT. AT —E AR R ik
JRAER BT S RELRAF R Ak BETERE

TERE Sy s AR v, AT 2 B MHEZ R K P RE, O
OIMTKFERIN AR BE | T B A OCHER bR, LAVEAR IR B i
FAMBCR AR BT E . Ak, FATRRMIE SR TR iE
AR, U R AR A AN R 75 KA S P TS e il . R
P, FRATTAR S0 T IR A B (8] (AR A O, P
SR ST i S 2R W N i g o WS T SR s (N
BT PR AR ACR . Segd B, FRATE IR TR
T, ARAR AT LASRAS R 0 B e

1.3 Hefa ke

ARSI L RGERYRS LI, 3 BIRIESE T AN ] i 2
YRR E R PR R H 5 RS B AL BR A BRI VR o 38 i %
HL 27— RS IR AR ) A PRI A, T T
ARV BT 200 s 7K Tl 3 25 BRaSOR BB e R
FRAERGE B AT, S A AL BETS K BT, B T
Ha Ak 2 5 15 B O I A S BRI — 20 e T 958
ZH, DS AL BEACR

2 g5 e

2.1 AL BIEOR

S iy, WATRI, fERALF b, AR
5 RE XK S5 B RACRAT A 03 I X531 A S0 AR A DG
adnge 1 PR, BRI RERE (5 mA/em? ) F, K>
BORCRARNT R, KIMERN 62%, KEER MR E R =
570 mg/L. X FRW], HARMY LA EA 2 LA R HE iR i)
RAELIE, FEOKTERCRAIE, Loan, 2R
FETHZE 10 mA/em? I, 53 ZSBRARIIE 2 75%, KT B
R T R MRS RA TR R 15
mA/em? [, Il BBRRE LN IAT] 88% 1, KEEFIIh
SRR 2 180 mg/Lo. iIX—INGE UL, FA109 5250 b e i
TR A SR PR T R A R AR, LS T KA
GBS o AL T3 2A B TR 107 2Ky, 18]
B, R Ao A 7 A 4 H S it — 25 I T Il K o3 B
Fo PR, e B A BE AN OUINER T OB R, e 13k
I IR

2.2 WA R Sy BB AL B R

FEHLLF A RS | FRAT DI V5 /K 5 R DR A T i — 2
AL, SIS R b 7R HL T2 AL B — e AR e SR T B

49



ey

Modern Science and Technology Research MRXREHZR £ 5% F 1 #2025 &£

EROR . i, W T ARG AL BRI K, R
Oy BRI BRI 60% , A K ST, Zeid Hifksf
USRS 757K, 2553 B35 T 7 3BR i 1K 95% o IX Rl
K2R, B EBR K LA R | Wi
F 53 BIRE 7 TR B T OGEEVEIT o @ LR SR, K P/l
T AT AT SO IR AE | TR T , 171 X L5 1 3
MRSy E A R IEIGE AR MR, KRGk EAb B
(5 K PR N AN, MELABEIEAT RO, RO B sk
s, UL, AT, B2 Wb P — i B9 R
IS T S AR, I T TS Y T, SR
FRAy B B T SR AP A A B AR

2.3 53 br

HRTS Y S B MR B A B AR R R 2 —, FEAR LG
e, FRATT RS I AT T BRI, SR AE SRR, R
T EALSATIAL TS K , BB AL R 3 /NG TGE
R, FRIH R TS e R . 2 R i K R B AR/
FEAE , (AR T GH g A FOHAL R Ay T TR 28, &
BUBFLBR A ZE 5155 o 28t Ak~ BB S (975K, i
FA3E e A X R , A B B] 4327 T i 7 o G et oA
P TR, X SRR, A s B X — i PR
RO T AN R FEAE , RS T BRI TS 4, S TR
Ml A, JROARE TR AL AR

2.4 ks & S5KTRGE

AT 2L I SR BB R I, i A=y
B UNFIALELS , KBS T R R . MR Ay
WL 1500 mg/L, 25t d Ay S B ppRIAL B , o)
WEEERE R 50 mg/L LU, AT [ GHE bk A BRAE . LA,
JKAE YA BE B N 350 NTU FE(IRZ 10 NTU RAR, KA 3
Wl ET . XS5 ARI], A SR B i pir IR eI
K3 B P R RE B O, RS A R LK rh B i o3 LR
TR, IRFNEAFR K B ROR .

SE M

1 AR PSR U BT Y R

R (mA/em? ) KR (%) KEEM2HE (mg/l)

5 62 570
10 75 375
15 88 180

2.5 JEPRECR SIRA

N T A AR B DRI B A 22 DA
FA XA AR BLALAE T B RERE S AL BIACRILIEAT 1T AHRL Y3
Bro BdiisR, 7EHRREREN 15 mA/em’ 40T, HUfRALEE
MAIRIRR, REREN 3.64 kW - hit, MIHLTFIEGER Ik Ab 3
O, REREWI AR, Z5ABrRROALEACR, BRI AR
BONGHE, JCHGEHI T RMBETA N . o, Fefi &2,
TEDMRAE SRR, OB RORE TR TR, b T
IR N A e P S U 7 8

3 &

AR 53 gk H Ak 2 5 s I R] A B AR 1 2R e 5
5, EH T AR AR SHE S5 KA B ) A — e 1
FERMME AR, TILERERY, ERWEEN 15
mA/em? IOZAET, MLk 2E AR FRRESS A SUHE TN K 43 B2k
R, KM SIS 88%, KEEM/MREERE S 180 me/L, 455 K
S EHEAR I PR HREDLT , Zeih b Ak A7 AL R 1) 5 7K A
IYESJE I FMRIAE] 95% , AR Z AR BRI TE K (2%
WRAR 60% ), W EHEE THIKSBIRCR, milFE, Bk
S PAL F AR A RO TR S, KT Rl A
fir, IR T KIS B e A . 2760k E, fkee
— M543 B PR R A B ARAE M S AT 5 K A B R B
Z T ) o S A B AL LI S, AT AT L BE— 204
AL BRACR, WDRERE, I AR S K B A R
PP Ry A TR 2

[15kE. S5 K AR ). LTI T, 2024, 53 (11): 1754-1757

RIS, ZEBE, WK, WA, EE G B RPN SUFFTEE R Tk KSR, 2023, 54 (03): 1-5.
[BIEvK, 5, VFESC B BORTE & hi5 K AL T3 vk Ko LU AFFE]. 18746 T, 2022, 51 (04): 490-492+511.

[4]22 3%, S hTs KA T2 BRI HEL. AfEHAR, 2022, 29 (03): 217-218.

(5150406, BRIETIF, MRS, 28l Mg b =itk oy S BRI L S TokKARE], 2021, 41 (10): 124-128.

50



