20214F9 A 25 H

mow 7
Oilfield Chemistry

55 38 4555 3 ]

X EHS:1000-4092(2021)03-508-07

ETFHEPMNFEESESHB=TESEKRXHE
ARk EBigpskia

HEMR', 2 777, £dte, BEE

(L ZRAL bR A A T2 B, SRR YL IR 16331852, #1741 i AR AUB A PR I B 2 ) R TR, it 3002805
3. P I URMCR BT B R SR 2 Rk s7) BT KUK 163318)

WE A E RN RN ALK RRINALTAZE &, F e Rl & LK 2 Go ) T 4238 4T Ao BLK - B 3
R AFxfiX—FE, AR S A4S (PAC) VR4 b P A=if 37 A R R & Fer G LK B 0 kAL, FI4ER
F U, VAPACHE A Z 50 43R R ik AL B AR ), T HeARAR & b b R BE KA AE o 7L | 45 42 BE KR o, SR
LE A A) 325 3 e v B AR A R IR LK F L, M AN PAC G, R B IR LK A PAC e N HT 89 95% A T34 234
97.5%vA £, FLVAPAC m& % 180~240 mg/L i 64 W 3 BLoK vy i 5 AF AU K AR & A B 3, Bk & ik s gk nd
a2 BB AT A8 LR UG Rl AR 32 5 0.30% A .60 °CF #4975 /KA 424 /2 100 mg/L A A, & BEoK
BAEIE B EARR—F RS, PAC A5 K AE & F Fo VE R AUH) Ao i b AR R AL, BeARAR £ 5114 H) 55
RS SR 3R 2 R B AR, ST R T & B R U LA BE R IR LR W 3% R AL 98, E 7321520

Vol.38 No.3
25 Sept, 2021

KR R 3K ; FL R 5588 =0 R A K
B 4255 TES66 XHERERIRAD : A

B/ 2 T 5 7R /3R B ) = AR A K AT ol i R
WCRAE K IR LR 2 29 20% . IZIRIE R E &
JETE A A — e 2 & UK 5908 = o = A 9K, H
JFH EL AR5 0 8 1) B T A L M — 32 ] — 2831
FEE REKME [ 2014 4E A =0 A
IR AR AR, A7 7= 40l o 31 T =k 2R oK
AEPEEHLURAR P 1Y 41% M1 13%, ok 1t S
P =08 A IR AR R B BB B X )2
TG /N 2 K AR AR RS i b A
REA FRE W T R R W N F — e A IR
ARFIKERM, LAE— 2D 4200 07 52 B T AT
SRR,

* I Fe B HA:2020-03-21; & B #§:2020-04-01,

DOI:10.19346/j.cnki.1000-4092.2021.03.023

H B 3T R RS S W R R 2R Y, =
TU A KR L WA S b ) R TR E
T JEE AR AR R o R AR — BRI B Ui
Bk B AL A B BR LA KT 0 R R ke Ak B
TR H TR R LA AR P T F K 2
H S SR K 2ok P2 TR TRt i S R A A 2
IR A B TS B S g B
ELHE SR I i K 2R e R AR A8 AT MIBE K 73 B A%
Ro HET, CAWFIAN =IJeE AR Tk LA
F O O HAT S L SRR R K FLARES R L&
15 R K S o 56 8 R R K 2o R R R 3 R AR A 2
BRI RN 7 kORI, = e G

EEMB : FEFR A RFRESL S TR FLIRBOR 7 R 5 BT DI RE M SCHE B 2= ZLHLERI K g m” (350 H 45 51404068 ) , LA AL
B 4 LT P B I 3 00 R MR RORS YL R e AR LI B ) T 29 (L H i 5 2019D-5007-0501 ) , 28 Je YEA8 24 A6 Al HT
ANl =TeE A SR KRR P L IR A L (T H 25 202010220069 .

EEE N : I EL(1999—) , 55,2021 FFEMY T AR A TR 2= b Bl ATl Ak 2 S PERETTA 551115, E-mail : bai_yukun@qq.
com, TEME(1981—) B #4420, A SGEHIER N ZRACATH R A 5 AR TR Lol id -+ (2014) , W3Rl <
AES T 58 54 R KR WA 37 T RIS 3l IR L - 163318 BB V148 K BT s i B AR T 2% X 24 171 99 B AR At A ik
EAIN TR AR, H 3 £ 0459-6503102, E-mail : zhihua wang@126.com.

http://ythx.scu.edu.cn



%38 5% 34

H 0, 2595, B4 LT R AP A7 IR BRES  — 0 & R UK i 7 R 509

KR HH LA AR AR i 1) 07 FL P e K B R E
L7 5 T R AR T 5 L 37, RIME A A e 7] £
e £ MR R I M, SR A F T
AR IR R ISR FATAN IS 95% 0 . &
FALER (PAC) A Sy — i BH B 7 BUTC AL v 43 1 22
i BT T e K AR B i 4RSS A R AL T
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I, AR SR X =052 A R H OB K L R AR B TR)
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1.1 MRl 5

Y5 78 43 7K A 58 A 1k e (HPAML) | A X6
G3 TR 1.9% 107, £ T AR R 5 28 97 2 10 3R i s
R, A2zl v AR B2 B 5 Na.COs, fh 2%
ali, TR W RIS AL T AT FRA 7 s BWE21 Al 3t
T3 T A i S A R LR fh 2 4, B Il AR ek T
AR BAEALE (PAC) , Hoh ALO, & 5
26%, Lol 2, 1L K T IR RRH A PR W 5 ik
JUiH, BR{E 6.20 mg KOH/g, & It 9.60% , M S A1l
A 1R 14.20% , 8 0.898 g/em’, Ml 11 J5 i 26 i
45.8 mPa-s, U TH TS AR IR 5 FCHS T FH s AR Bk
Huiv57K, pHIE R 8.5, 0 fLFE A 4721.4 mg/L, &5 F
ZH A (B0 mg/L) : Na+K 1603 ,Ca> 35.2 Mg 22.7.,
CO; 111.3 . HCO; 1345 .CI" 1589 .80, 15.2,
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AL (43 mm KL E T3k ) 7E 6000 r/min (55 E T
ESEETI] 2 mint'®

(BRI MR ALAE R G H . % &=tk
B UK AR R AR R, BRI BRI AL IR &R
Horp, BRI ) 4 800 mg/L Y HPAM 300 mg/L Y £1
THE PR 25 9 185 7 78 3 1 0 1 R, DA R A A &R pH
{E R 8.5 115558 Na,COs.

(3) L RGP =0 G IR R R I K L 3 2k
FRSLHG o K 2 9K 75 (%) LA T A 25 1 L 2 S 50
B, A 50 mg/L 7K ¥ 1 L 77 A1 60~360 mg/L 1)
FL ORI T 350 PAC, 1) 35 FRL k72 D L 174 40 Ko
J N Zeta FLAS 43 BT A X2 1R 22 1) Zeta HALAE , RAE 1A
FRE P s b I R S 50, A R B K
PERESL I AT e = I G KR 2L AR T Ak 2 G
RS2, W it ot FiL S 58 7 4 s A e I K U P
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HL IR (490 ) L A AN [R]85 e fR] Bsf A T HH K i [
LRI PAC MFLAL IR AR R AE R PATHE, F A
SIBy ., MK EE E R, S5 A B K S5
FENT H K ZBORE , A0 6 BV 5 15 7K b ) B
B AE L L TR A 4000 VI K #S LR - ] R
NS em, 7K HL 35 800 V/em, i /K 15 [7] 25 min,
P 7K MR EE R 50 CC AT 60 °C o 38 1 i 7K it B P A
JK W R, I8 457 2 B[] 5 F 3 e 82 ) g F (1], 43 By
PAC A B “¥5 LY 0 nl 411, FIF 45 A K% 4
B I K R R s K S i i AR A R 1
TN PAC XF = JC & A KR H R K M BE A B2,
b3S A TR R i 7K B 37 R AR ) I 9 R A B
2 &RHE
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35 C R ASIRIHE B PAC I AR5 BEPER H i L
UK R ) Zeta A A3 A Q0N 1 IR o X TAE8e R A
FPERL IR 1) =0 A IR R FLAL IR R (Zeta LA
J9-52.6 mV) , fESIA PAC i}, FRAEAKR R Fa M
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KR FL AR R AE ARSI PAC B, AR RITEE T B
TR HL i 2525 2] 1 H MO 7K P BB S 3 AN e AR
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BT “EsHY” . A PAC G , AN[AIEEE R Al i 7k i
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B4 7] UL, X T A0 PAC FR RSB IR &, 7E 5256
BT A ], YR RAER 22 R 3 T Al
RAGH K GRS, A RS i iy, 17K f
it N BB TE R N BRI O 25 TR AE AR 100~200
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FEL M LAAT OR A, g 2 i D R A 2R vl 7 A T e
(14 FEL 7 P TR B ) 4 4 i 7, 3 FOR VR Tk 2R 0T 2%
1 JAKBCRAL o B RREAIR, 3X R EAE Tl
7K (W/O) BURALL R Hh i L A A 2 rh 2 HIOH R 22 1HT
I ) 5 - TR 139, DA B A3 BIORE v 5 A AR
JE AL HPAM i 2 5 £ L, HLIH/K A 242
TE T EOUE R I B K . fE A PAC S, A
TELEE T B K H S 7 ) () 4740 565, O 7K PR I A S
BB A B A IS ) P R 0 2, L 7K FL 37 i
s ] DA A 28] 66 %k 17 118 PAC 5 R E AR YA 60,360
240,180 mg/L. WAL & (1) PAC A RE 72 77t
FFLAL AR 2 R 1 0 UL P . 1T PAC Jin A
e S, RV R 78 43 T R i R T R o R v 2 7 i

B ik, R o 284 /R 5 HPAM &
ey T S AR N R G O S € e S B e )
KL ABAVE N —F LR 2 TR AW, PAC [
A S R MR FLIR R B E LT, 5 Zeta
HL A [ IR A A 1 3 ML S AR LAk IR R RS e
PEFS DAZERR , PR G S B 7E 360 mg/L A48 e i i i
J K B 7 Ve B TR o ZE AP T, 180 mg/L
11240 mg/L PAC Jill-: X6 07 149 5 7K H 3734 FH R 1] A+
X, A3 A AE 5~8 min, 0+ 60 mg/L #1360
mg/L B AR5 T 50% LA b, A H X rE 3 R 1 1Y)
HH S M0 A AROR T H S K e oy 55 4 AL
i1 LRI UL, PAC K i fe 7= A P -, B Y
2555 A 1E FL Y PAC VR 5 B2 A 9 m M 43
FROAHR R S0 il (256 T O0 S 5 A0 IO TR R
T B B R AT H ORI, BRI R B R 1 55 Tk K
T TET RS BER 5, A AT R T K e A v ) F 3 R AR )
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800 =180 mg/L
—+240 mg/L}
< 600 —-360 mg/Lj
£
ES
2 400}
200
0
0 5 10 15 20 25
5[] /min
1000
(b) 60 C ——0 mg/L
—*—60 mg/L
800 r ——180 mg/L
240 mg/L
2
B 400 |
200
0
0 5 10 15 20 25

5 (8] /min
&4 PAC XTI/ HL 37/ FH s ]S R 3t A il

http://ythx.scu.edu.cn



512 WomofL

2021 4

Y IR [l 45, B3 KRR S . W PAC i i
180 mg/L I}, 60 °C T By ML 34 FHIRF[A] 45 50 °C i
WE—2 400 T 15%, FLBL/K H 7 B9 A8 Ak SR A 0

23 FHBREAIER
23.1 BKkE

S55 R T IR R B S /KR IR A7

JE K ot AR AN TR 43 B TR] B AT 7K B FEASTEA

Sy K SR I, #e (D TR R,

50 “CHI60 CHIRNR T B /K S A vh B K 32 Ay

ASALRRE s 22 (2) 553 B i i 5 K 5 PR
PAC WU HH R FLAL IR R BLK HERE Y 500

D, = Vol-/lf x100% (1)

w

_ Vo fu =V,

Vo-= 1)+ o £, =)
K, De— KR, % 5 V=R IR 43 B sk i) i 1 SRR
B i 7K &, mL; V— ) iR iR FLA IR R B
mL; fi— W iR BRI IR R EKR % s fr— 0 S
Je BRI KR, Y.

I 5 AT UL, X5 T AN PAC (R RSB IR &
FEMGAK BT K AU AN T I R K TR L, BT K
Hb BKRCRAR . Bl K B R] ) ZE K B KR
e, AB R K RO A TR B IR K 3R TE 50 G
60 °C T 4350 93.41%F1 94.83% , 3¢ WA 25 o i i o
FLACK ARG LA R IT o088, W3R 1 & HAR N 43
B IS R B KRN 1.15% 1 0.91% , 835 0.5%
¥ AR S & AR e R AR . X S X
K RS B R A AT & K AT LA AN g
Rk |5 R RAR R K S A e (H AR e 1

FIA PAC & , K HE BB AR B s, ik
RAEWKPI BN T4 T, HLAn A 180 mg/L
240 mg/L i} FTHRH . PAC Il 180 mg/L B, #7
KSR K A BB K TR 50 CRY,
180 mg/L 1240 mg/L B Ff i T B fe 2 Wi 7K R 7
B 99.20%F1 98.41% , FHIN 535 5 SR () 5 7K R 43
S 0.14%H110.28% ; 60 “CH}, PRI & T 1Y e 2 i
IR 4 99.55%F1 99.06% , AHN 43 B Ji S i) &
IKF 10 0.08% 1 0.17% ., 1% —J5 T B IE A 1
PAC ¥ & B & #5 Fa Th R E A A R A Zeta FRLAOE,
N A B EL R BR800 1717 5 HPAM 3L [R]T3E A 1, 78

Soo

x100% (2)
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SLE IR R A REEDTEY B, Wi A
AT UK I B R R BRI, L[] e 7 Fi 37 ) g ot
5ESRE 5 73— I AR W], e AR IR T, il
T i T A AR A 2 A e LA TR LA B PR
ARG IRy 2 5 5 LB R AR AL —
B B K ORI o i 25 PAC Tl 4k 25 1 2
360 mg/L i, SV HH 7K G R Tl K BT A i
W, AELAT K B A b . dd i PACHFRAR R B LY
FE N B A AR AR E PERYHE SR K R —E

100 PR i LiLliiiiiiiii
80T
X L
g o mgL
X ——60 mg/L
& 407 —=-180 mg/L
——240 mg/L
—-360 mg/L
201 4
(=S L . )
0 5 10 15 20 25
Hif 1] /min
100 YT riTiTl LTLVELT T -
o ek ekl i
80
S 60t
@_ o ——0mg/L
® —+ 60 mg/L
= 407 ——180 mg/L
——240 mg/L
——360 mg/L
201§
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0 =% R X )
0 5 10 15 20 25

[ [E] /min
E5  PACHITEE X R H B K 0 5 1)

&1 PACHEXMH/KERERMEKERSKEHENZIN
JBUKGREE/  PAC BTERRIE/  JBLKA  JEGhS KA 5K Sl

C (mg-L™) % % (mg-L™)
0 93.41 1.15 519.7
60 95.79 0.74 378.3
50 180 99.20 0.14 146.1
240 98.41 0.28 158.0
360 97.12 0.51 223.6
0 94.83 0.91 351.2
60 96.78 0.57 224.8
60 180 99.55 0.08 56.4
240 99.06 0.17 71.1
360 97.58 0.43 137.5
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TR F& B $R v AH — 3, ] WL PAC R i 7k v 37 1 3
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3 45iB
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TS 180~240 mg/L I, #3735 /K 14 e 1 5 76
MU &5 i oh B35, Zeta HLA ZEXHE/IN /K G L
ARG | WA (T H VAt 4R 2 ) ) L L A2 AP AR, K S
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Controlling Electric-field Destabilization Using Charge Neutralization Method in the Separation of ASP

Flooding Produced Liquid
BAI Yukun', LI Qing’, WANG Zhihua’, MAO Guoliang'
(1. College of Chemistry and Chemical Engineering, Northeast Petroleum University, Daqging, Heilongjiang 163318, P R of China; 2. Capital
Construction Engineering Department , Dagang Oilfield Branch Company , PetroChina , Tianjin 300280, P R of China; 3. Key Laboratory of Enhanced Oil
and Gas Recovery (Ministry of Education) , Northeast Petroleum University , Daqing , Heilongjiang 163318, P R of China)

Abstract: Alkali/surfactant/polymer (ASP) flooding produced liquid has high emulsification stability, which affects the stable
operation and effective dehydration performance of crude oil electric dehydration process. In order to improve this problem,
polyaluminium chloride (PAC) was used as a chemical regulator to control electric-field destabilization by charge neutralization
mechanism. The results showed that PAC could reduce the electronegativity of the emulsified system, decrease the peak current of
dehydration, shorten the duration of peak current of dehydration, improve the response performance of the electric-field, and
increase dehydration rate in ASP flooding dehydration process. The dehydration rate of produced liquid increased from below 95%
to above 97.5% after adding PAC. When the mass concentration of PAC was from 180 mg/L to 240 mg/L, both the response and
mechanism of electric-field dehydration played a significant role during the operation, low current value with short duration and
steady change of current were obtained. The water cut in crude oil and oil content in separated water was controlled within 0.30%
and 100 mg/L respectively after experiencing dehydration process. Furthermore, the control effect at 60 °C. was further improved due
to the increased dehydration temperature. PAC could be used to improve the problem of electric-field instability in dehydration
process for weak-base ASP flooding produced liquid. The electronegativity could be reduced, the oil-water interfacial film intensity
could be weakened, and the electric-field destabilization performance could be improved by means of the potential mechanism of
charge neutralization and electrostatic adsorption of PAC.

Keywords: produced liquid; electric dehydration; charge neutralization ; weak-base ASP flooding
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Adsorption and Retention Law of Chemicals Agent in Process of Compound Flooding in Conglomerate

Reservoir
LUAN Huoxing" > **, TANG Wenjie" > **, CHEN Yanping’ , CHEN Quansheng"***, GUAN Dan"***, QUE Tingli"***, XU Chongjun" > >*,
YUN Qingging">**, PATIGULI-Maimaiti****, JIAO Qiuju"***, XIANG Xiangxing" > **
(1. Research Institute of Exploration and Detection, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of China;
2. Key Labortary of Conglomerate Reservoir Exploration and Development, CNPC, Karamay, XinJiang 834000, P R of China; 3. Xinjiang Laboratory of
Petroleum Reserve in Conglomerate, Karamay, Xinjiang 834000, P R of China; 4. Key Laboratory of Oilfield Chemistry Xinjiang Oilfield Sub-lab. ,
CNPC, Karamay, Xinjiang 834000, P R of China; 5. Xingang Company of Xinjiang Oilfield Company , Karamay, Xinjiang 834000, P R of China)

Abstract: In order to research the adsorption and retention law of chemicals agent in process of compound flooding in
conglomerate reservoir, the interfacial property and the adsorption retention of chemical agents of the SP system/ASP system after
conglomerate core sand adsorption at different liquid-solid ratios was investigated. The results showed that at different liquid-solid
ratios, the interfacial tension between SP system/ASP system and the crude oil changed a little after four times of the conglomerate
core sand adsorption, and the equilibrium interfacial tension (IFT» ) could reach the requirement of ultra-low interfacial tension,
being of 10° mN/m. After four times of conglomerate core sand adsorption, the concentration of the chemical agents in SP system/
ASP system decreased with the increase of adsorption times. The reduction degree of the concentration of the chemical agents was
arraged as follows, alkali concentration of ASP system>surfactant concentration of ASP system>surfactant concentraion of SP
system>polymer concentration of ASP system~polymer concentration of SP system.

Keywords: adsorption retention; solid/liquid interface; compound flooding ; chromatographic separation
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