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Effect of strong—alkali ASP system on core permeability
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(1.School of Petroleum Engineering , China University of Petroleum(East China) , Qingdao City , Shandong
Province 266580, China; 2.Key Laboratory of Enhanced Oil and Gas Recovery , Ministry of Education ,
Northeast Petroleum University , Daging City , Heilongjiang Province , 163318, China)

Abstract: After the strong—alkali ASP system is injected into the reservoirs, the chemical reactions and physical changes
take place between the alkali and mineral composition. The strong alkali dissolves the rock surface, and the dissolution
products and clay particles migrate and precipitate on the flow channel of the reservoir, which causes great damage to the
fluid flow. Taking Block A of Daqing Oilfield as a case, through percolation experiment by using the scanning electron mi-
croscope (SEM) and energy spectrum analysis, the damage mechanism of the strong alkali to formation and the change of
mineral composition after dissolution are analyzed based on the dissolution of alkali to mineral composition , and then the in-
fluence on the core percolation ability is discussed. The core percolation experiment shows that the injection pressure in-
creases about 140 kPa and the core permeability decreases about 18% after the long—term displacement using strong—alkali
ASP system. Due to the dissolution caused by the strong alkali and percolation erosion, the original pore structure of the
core is strongly destroyed , and the crystal structures of the kaolinite and montmorillonite etc. are destroyed also. After long—
time displacement, the sediment formed after the alkali solution reaction and the clay particles detached migrate and stick
to the surface of the pore throat channel, which causes the decrease of the core permeability. The results of SEM show that
the surface characteristics of the rock minerals change before and after displacement, and the element content changes with
the particle migration, which further verifies the effect of the strong—alkali ASP system on core permeability.

Key words: SEM ; mineral composition ; permeability ; strong alkali; ASP system;reservoir damage

ek H #1:2020-01-15,

FEBTRIA : EARFE(1963—) Y LRI G N, B8 1 N4 s il AR IO BOR i TR B RHIF RIS TAE . E-mail : jiexiangwang@upc.
edu.cn,

WAEMEE D% (1995—) , 5 ITHARBEN R+ HF5T4: . E-mail: 859992356@qq.com,

LA T0UH « [ GORMBE H T T R e R T AL A B 2 R IBCR B R (20162X05011-003 ) .



-80+ moR M Eo5 R Ok X 20204F5 A
SRR = OCE A KR R SRR HE 4 200~500 mD.,
ARFB, T Z N TR R X . HAEH Y S FH K AR M JZ K (R K AT ALEN) ,
NI, SR A = ok R X2 Sl . RS BB 4 000 me/L.

filt S0 Wi b SO, A i TTCIE ) A0 i v 1) % L
Yy s R I HE R T FLM , ol ik 208 U RE T FEA
2ok i =TT R R AW AR R T
it SR A A A 7 B O, 7 i > 7 e
BEAR , SR T A P Y 2 55888 o A T A RO GR
BV b J2 5 5 2 R AR A A OGS, A
S BTSN O O O AL SR TR R S 6k
JEB W) A A A P AR DT S PR AT AE Y, 2AR
AT ARG X S 0 1B 3 R AR TR ) R S S0 K
WFFE , B X SR — JCAR R AL G R ) R o e vp 3
GO B ERD AR RIS AR
S S X SR AR — TR R ORI i R AL BR 45 F A A
PEATHISE (AR B B R TEA TR A . X
A8 R PR DX 53 B — T0 A% 8 v ) 5 -5 i i
177 — 58 BIBRSE , TSR W) 20 43 B 08 T g
JIBIR ARV EA R ERIS 0 i, 285 5 1T

SR PR R, EAT SR — T AR AR KR S, e e
i L B S BRI AN BT 9K I S 41 0 o R G
R I AR o DBROUL A JEE BIF S 56k B Xt = 1) 47
FHLBE LA Wi e o0, BRI 20 A O =25 0
2 ARSI R ML . e ) SR A = 0 AR A
TF R SRR S R R SRR

1 SR aM 55k

1.1 S5 £HE

S AN AN AL RS A IRAE SRR RS R R
TIHEIEAR A O e frde PRI 25 28 Al 25 i 4%
(K1),

_______________________________

L K R O

TR

Fig.1 Experimental apparatus
S O A A S R K AR
O SRR I AT BRI BB SRR ), HAR
295 25 mm, K EEL N 8~10 em, KM B B R4 K

SR T N Ty S i 8-
1 000 mg/L HAHXT 43 a4 1.5% 10" (Y R 54 it
HATEUN 1.2% W S E AN BT Bk 0.3% )5t
FOR R L

SEHTELIE R 50 C
1.2 ZWHE

FLRSIE IR B EE . O A OB T IER
MR, QA )Z K, B LA,
B7/KBK 3 PV I U e B A J5 , AR
B = JCIR R 160 PV, I 5 1K 7 By W it S5 508
J5 EEK K 3 PV B0 N I KR 43 A5 1 A0 T
PEFNIKE ok, R PR . @ HrE m s
THE SRR = oK 2R SR R T K I A0 8
BRI AL . GTE PR IERE T 5 15 1015 B0 T R oK
HATSR B IS 1 250 3 8T 0) o T2 Rk 2~4
mm [, O FH 94 PR B8 T X -5 2k R 4SO v
HEATXT LG 5 B A

16 3 413835 A 22 BRI 5 0, F ST s i —
TCIAR Z A J5 XA [) 0018 32 32 1Y 5 e AR
R4 B A WA X 43 F G a A 08 33 R UG L G
F 3 FHAE T 3 o e 5 /N IR o et v B ) 2R
Prme i s i — oA R | B IR RS W SR g
T 1Y AR 43 T i A KBS ZE L R |, L AE SR
TR R IR AN O 2R A T AR R R sk T
G W5 I b 7 5T B BELAS 2 T S8 Y T
Yo, TS5 50 BT #2078 T BE T 1) 52 T B
A TESRAR = OIR RIRER S, 4k S KR, IR
5% VAL B S ) SR A W RN R T MR kR
S Al Pl 2 790 X8 S 365 118 55 M i J )2 O T D A5 B
ZOBiER . WK A O U B R B B
WELFLME A/ AL B9 )2 RO RN AR S 5
Bl = O R UK, FEX A O U0 R A I
6 375 BT 75 250 L R 55 5 i T 4 90 201 43 1) 5 i B FL R
W T R AR AR SE A ARk o O X -5 4k AR 4 S0O0) Bk
B LB N e R S AR TN . 5
GBI ATV kS 119 32 7= P R L B e 3
(IAEAL  BE TR BRAE X 75008 15 R W R [ %

ity N

35 3 SR TA
2.1 SREW

O R 28 N SR B = TC R R A S 8, AL

2



278 3

EAHESE SR =TT R0 15 R 1 R R A A -81-

ABHE S 0.3 mL/min, 3 20250405 E R AL
VR
F1 JEAXRELEBETNL

Tablel Permeability change of 3 groups experimental cores

ol YREFHITE HEA FLB RERE
i ZEAR(mD) HPPV) (%) BEFE(mD)
1 420.7 162.6 2452 364.4
2 350.6 168.9 23.17 288.3
3 322.1 165.3 21.63 245.6
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Fig.4  Electron micrograph of core 1 before
and after displacement
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Fig.6  Electron micrograph of core 3 before
and after displacement
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Table2 Changes of mineral element content before and after core displacement

- W B W & R (% W B 5 & & (%) W W o i B (%)
o P 3 Py P 3 P P 3
C 0.12 0.85 1.96 2.64 3.21 3.41 2.52 2.36 1.45
(0] 40.23 42.99 26.45 43.56 48.15 33.51 3.33 5.16 7.06
Na 0.16 1.54 2.63 6.83 1.16 4.35 6.67 -0.38 1.72
Mg 0.65 0.46 0.93 0.42 0 0.66 -0.23 -0.46 -0.27
Al 16.83 1.06 16.40 12.15 3.25 12.13 -4.68 2.19 -4.27
Si 32.09 42.31 37.36 23.54 31.85 28.16 -8.55 -10.46 -9.2
Au 0 0 0 1.24 0.72 4.49 1.24 0.72 4.49
K 9.56 10.25 13.60 7.16 8.40 10.24 -2.40 -1.85 -3.36
Ca 0.96 0.54 0.67 0.45 3.26 3.05 -0.51 2.72 2.38
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