2015 4 % 39 A P E G K FFIR(ARFFER) Vol.39 No.5

%5 M Journal of China University of Petroleum Oct. 2015
NXERS.1673-5005(2015)05-0164-09 doi;10.3969/j. issn. 1673-5005. 2015. 05. 023

BB — 7T 5L A BN ik )2 ALIBR &5 #8585 M B 52

REF, MW, 5 &'

(1. ARG HRFREBARAKEXFT R EL LR T, AT KK 163318; 2. K R E A FRF4EA ), AT KR 163000)

TR )2 LIRSS A S (R A TR0 = J0 A IR J5 SL K 3R AN i — 20 5 w8 SR WS 2 T IR IR Y ik, R R 44
R A3 AT (SEM IR E R SRR TR B2 G BRI A I A5 T ik, X s = o0 52 G BT S A R AL BR S5 A R AL R AT
PERERHITE . DI SRR =T0 K 5 305 UL 5 28 5 SR v b 52 < AR AR e s 5 e M Ak e Iom i
b [ A R A LR B R v i FLE , 6 LA ) v R B3 DR 04 A B il TR B AE N R W R I L IR AE A
Yy (s FR T SR FE B FLBR R, FEE S N Ca A1 Si, [RIE 545 /0 B Mo Fe (i, 53536 A ALIRZS F & A8k
R LB L ZE | o ot i — 0 5 5 B0 Do MR AR S (UK B 0 R B 6. 528% , FLER AR HI(E T % 3. 360%
FLIE LE oA JE R B K, S R34 12. 84%

KB IR =ICE SR FLERGSH ; TEEER; BT IRE

HE %S . TE 357. 46 ARG : A

SIS RET 88, . I =TT 5 W 2 LB 25 s At o [T ] rh Bl R 2 4. B ARFE N,
2015,39(5) :164-172.

SONG Kaoping, HE Jingang, YANG Jing. Influence of base ASP flooding on the reservoir pore structure[ J ]. Journal of Chi-
na University of Petroleum ( Edition of Natural Science) , 2015,39(5) ;:164-172.

Influence of base ASP flooding on the reservoir pore structure
SONG Kaoping', HE Jingang'”, YANG Jing'
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Abstract: The reservoir pore structure change after alkaline-surfactant-polymer ( ASP) flooding is the basis for subsequent
water flooding and oil recovery enhancement. The pore structure change before and after ASP flooding was studied qualitative-
ly and quantitatively using casting thin sections, SEM image, rate-controlled mercury penetration, and electron probe analy-
sis method. It is found that after base ASP flooding the particles boundary present the " zigzag" shape by alkali dissolution.
And the angularity removal for quartz grains is significant. The feldspar dissolution is serious, and it can be observed a large
number of dissolution pores. A lot of kaolinite in clay mineral is dissoluted, and the secondary quartz on clay mineral surface
is found after flooding. " White nebulous" scale fills and blocks in the pores, in which the Ca and Si are dominant, while
Mn, Fe and Ti are small. The scale changes the pore structure, and blocks some pores. This causes the average throat radius
is dropped by 6. 528% compared with water flooding core, and the average pore radius is reduced by 3. 360% . Also the pore
distribution is greater, and it is increased by 12. 84% on average after ASP flooding.

Keywords: base ASP flooding; pore structure; rate-controlled mercury penetration; electron probe
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Table 1 Results of type of pore structure

FLERZE KL BBER HESK g

AL

e

KRR

MM A e k/107% um? p/MPa v/um ¥,/ m REES /% IBAKR %

| - A3AE 0 3942~1036  0.034~0.021 15.95~7.779 20.18 ~7.553 3.982~2.223 97.66 ~87.06 94.31 ~88.13
BIfE 2629 0.027 11. 14 13.17 2.881 95.13 91.18

I 0 3 2325~770.0 0.049 ~0.035 11.361 ~5.936 14.62 ~2.153 4.773 ~2.636 96.37 ~81.42 92.83 ~84.21
¥IME 1628 0. 041 8.678 8.939 3.578 90. 31 88.53

" » 434 1014 ~76.50  0.05~0.118  2.229 ~8.535 10.81 ~0.061 2.757 ~4.471 92.82~56.11 88.88 ~68.98
¥IfH 412.2 0. 067 5.15 4.256 3.683 78.73 83.21

ARG 91 ke W B TR &IB S M2
BURFAE T, RDREAT 5 DX AL BR 45 #4407 S AR HE 4K
Ak LiSiER QN IS ING A A B S it |

28) R HRR R g A (28 ) 3 25, th TAR)E
KB RYF, P 28 i« il (O ARN T0F 5
filt 2 2, B A TE R AR T i = oo 2 A UK



- 166 - ¥ E G K FFIR(AAFFR)

2015 410 A

TFRE
4 BH=-TESEKEFABREHETN

4.1 [BEFERERILIEEHEEHR

T B R TEFLMESS R A 9% Hh A BERS X 4
FLBRFIGEIE | PR AR Al i R R S B 25 5, 43 S| e B
3 FhFLBRZE A4 A 25O EA T 8RR | 2 o 1 7K 3K
Je FNSRAR = JC & G 9K 5 B4 fiff J2 FLE 45 44 1) A8 Ak 7R
JE 50 1038 35 2R 43 B #E 500x 107 ,2 000 x 107
3000x107° wm? 2251,

PR R RS Yuan 457 B2 H O % JR I FH B —
F O AL MR R IR (8 BIF 5 7 %, FE AR AT I ELTE S 1 e
R (ASPE-730 HoR A A B E R 0. 000 1 F
0. 00005 ml/min) , {iff FH &5 SR R R 77 A 28]
SRTEIRFE 1784, e 38 FE SR oK LAE 2 9 3 R AN BT
A AFEALBR A AR TN AR T A R 7 B
ZFhiE, Bl R 2 Wk UE A FLBR, o A s b

ZJE F—FLBR g, R R B, R AT L
2o R G I I 4 e R R e A e A LR S
] 2242 B Bl /IR Tk, M SR 2o A B9 R g 38k 95 R 45 0k
AR AN B [ A5 30 LB | 0 S
OYAAER T I AR O A AE IR X S R
FLMELE R AR AL FR B, 15K 1% R H 0. 000 05 mL/
min , A ORGSR A MERR S R, R S ik #) 7
MPa,

WE LR ESH R IE S BN 2R 2 FoR, Hohgho
5 W IR RIK IR A0, ASP ARSI — 0 &
BIRIG A O o NS 3R YO 1) 3k s = o0 5 A 3K
R ORIES B A U Z R . BALBR R
R TR M O O R 25 SR SR A sl — e A
IR J D TR RN EE A i R R, R TR = E A
KX T B — e i LIRS i & A fk ™
A P P P 460 5 [ 438 JinFL B ) AN AT B AR AR

x2 BE-TEARSKEARRBEREODHEREERFIESH

Table 2 Results of rate-controlled mercury penetration for different permeability cores in ASP flooding and water flooding
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Table 3 Results of pore throat structure for different

permeability cores in ASP flooding and water flooding
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Table 5 Electron microprobe analysis results %
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ASP-5 5 91.646 5.564 2.790
6 83.414 5.745 0.812 7.775 2.253
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Fig.10 Scales in production well and its SEM image
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