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Abstract: In order to achieve water control and oil increment in the highly heterogeneous reservoirs , the micromorphology
and size distribution of polymer microspheres PM1 prepared in the laboratory were firstly evaluated. Then the pore throat
size distribution of cores was tested via mercury intrusion method and a series of core flooding experiments were carried out
coupled with matching coefficients (the ratio of particle diameter corresponding to 25% , 50% and 75% in the cumulative
size distribution curve to average pore throat size) to investigate the matching between the size of polymer microspheres
and pore throat. The results show that polymer microspheres PM1 were micron—sized spherical gel particles. Discrepancies
exsist in the average pore throat size obtained from Kozeny theory equation and mercury intrusion method. The migration
and plugging modes of polymer microspheres under varying matching coefficients can be divided into complete plugging,
high—efficiency plugging, low—efficiency plugging and smooth pass. For reservoirs aiming at near—wellbore profile control ,
the matching coefficient range corresponding to the high—efficiency plugging mode should be taken into account at first. For
reservoirs aiming at depth profile control and oil displacement , the matching coefficient range corresponding to the low—effi-

ciency plugging mode should be used to determine the optimal microspheres size. Compared with the computed results
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based on Kozeny theory equation, the measurements based on mercury intrusion method can reflect the pore throat size dis-

tribution more accurately. Therefore , in the actual application, we suggest that more focus should be put on the matching co-

efficient range based on mercury intrusion method.

Key words: polymer microspheres ; pore throat distribution ; matching; migration and plugging modes ; matching coefficients

HpEE CER i H E AR S KT, 2R
IR, SRR A, PRIk, e S i v 255 17 )
UKEE AR EE W AT AR A A HUR
(CDG) ! Tl 22 HREE B JURE (PPG) 7RI & Wit
BRI AR IR IR AR S R AL, i R
B, e J A A2 5 W S R T A DG e 7 e L 4
B I ORCRL AR AR, FEAE SO 7K S B S0 (4 9 )2
HEIEEH , K SR REGE , R A BB B2, H
TRFR VR BRAE FH 32 B 5 2458 e Uk bz A2 558 /N, e
TR SZ R, BB il iE o) Pk R . N
B, 3 T A AT T R 1) AR 40 5 55 S o
PPG 7E 55 W N2 B8 , PRG35 24 4% 56 FE /938
PPG (1) A 1 FIBH 71 2803515 m™' . COSTE %
& LAV B 1) B FEE FOURE B 3 % 28 i 2 R, I
12 B A 43 by 3 gk | A o N I S AR
YAO %538 1 — FR 5 B RD S S 5045 1 2R A P ek
WS D HAR 2 2R 1.35 ~ 1.55 1),
PV FCPE b (B R KT 85%) 7 . 2R IB AN
SR S N FH S5 S AU TR 7R 1) LA Ay b
JES MR ARG 1/3~2/3 B A aE ™, X Bu
S F W 6T R AW MERR AL 5 0 38 B4R AY UL L
PERF SR TS S5ie A e B RN 25 5, A= ek
FIR A YIERR AR SIEE AR VLA R . AL,
EE G TN T REYIMERIEAMERE , 43 3T
E A TR AT RN A O R IR I SR A 5 O 3
FLME A% ; SR ARG 45 0o T AR F1RRAE Hh 22 Fn i)
IKFFIEZ L, O Llo, BRIy AR VLI R AL, d 7 ik
(R YRR 2 58 HAR R VCALC R . Bk
BRAER[RIDCIC R BT A 32 B 5 B R 2 R 58
G BPEE R RCENE ARRLEE R AE RS o SRR
FHER 78R 03 96 P 3400 38 9 S 2 e EAR S, AT
HRPEARAT R UC L R EOGE L, Lk M AF G 2R R G
YIERRI AR

1 Uit 5tk

1.1 SKIess#t

I AR SCER AR B AL R X
104 XHFEATK, S BE 22 25 000 mg/LL, L%
R RAHZLI SR A1k A R SR & ek pML; A

RN DA N 3.8 em , KN 7.5 em, Hifth S 4L
1,

®1 AERERLYESH

Tablel Physical parameters of artificial sandstone cores

o AL KEE P A
G5 BL%  HmD o @ARASRIE ORI
1 167 382.0 4.28 13.63
2 179 570.7 5.05 16.42
3 189 2720.7 10.72 39.67
4 26.1 6629.1 14.26 55.73
5 293 125399 18.40 70.19

LI EE LIRS FEALE : Leica DMLB2
Yo S  Mastersize APA2000 16k BEAY 5 H
JFE /3 7] Pore Master60 (= SR A FT DGM-111 74 2
e IR B
1.2 LWHE

G HE I AT AR ST R R AR 5
T RVCELERF ST o i 2 2E 3 R S A e A 2Ok
(DO N R 1 ST o SRR 39 s b (A
g DAY 23843 . — 3B (CEAE M 2.5 em, K JE
H2.5 em) FFHORSESS , LIARTS SRS 0 (1425 0o M 1
A6, 8 CERE R 2.5 em, KRS em) TS
SR O IRER LS . SRR R . QARG
VESHET . QALBRAERAE ., OBFEAS
R, Wb, AR BUE TARHS, % 3 i T
AT, EEE RS B R A s ok, i
SEWIARTE T, 58 AR 1 % 0.17 MPa AOIG R
30T ORI AT I R B R R IR
FERZHL, 2 ol i R R, 58 Gtk R FE 710 0.17 ~
200 MPa (1) 55 H R 78T . @A IR & K AT
Mk, 884k R IZ . OBIRAL R, 5¢ BT
T LM TE /N AERITUR 4347 A 45 5 o

B IR SR IR R B RG O A
VRS A M A BB R, Qi KK, 3K
iR 0.5 PV, Qi 580 0.3% R 5 Wi
BRIARCER T HEAKD, &7 d) . @XEkRt
T v R T AR RS B B R KK . OFE JE 22K
K AR AR JE S IR SR e SRS B B
TR SRR EE N R R . IR R 0.5 mLY

min.



-102- moR o o5 R oIk R 20184E7 H

BIRMAE %
[
(=}

10
Bl 20RERRRE Tijﬁﬁ?i@m
Fig.1 Schematic diagram of the core displacement apparatus 30 -
E:( 20
2 SR R AT £
&% 10
21 EOMES T «

B e A2 () A RS 3 40 A1 (11 2) WA, AN [ e e
S 8 S E A ELAE T4 R BT A Rggda5=-2033385588
T DY TR . R, S0 EAR R A ﬁb”{%jzﬁ#i‘f/ pm
SR VB b S B O MR RN, AT e A 2 40 ¢
I U T 58 12 0 36 A5 1) S X e 1 B AR AR AE 3R S 30t
25 (R D) gt KE s, 15424 =
IR BUROR 2 (FE T A TR AR 53 WE B2 = 20T
HUERS, IR IURAERE T2 WA A & o
E&%ﬁﬁﬁéﬁﬂﬁ)ﬂ?ﬂjﬂﬁﬁﬁ () 1/3 2247 (=47 o L

AR BN i $roSarErttefddas25288
22 BAYHEKES 1%. T

K Leica DMLB2 Y2 i il B WA SR & W vk o—3HE L
SYBUHETEATK R B RTHR OR300, K B A 0Bk o
DK TNV R A P RIS R B R, 5 ;i;

SR A & AR 6 R B B Y z
BUE . %R AWk ERIE BLIRIERBE 547, BEfS 1Y s
) M Ay HCHE A K R (R 3) o R FH Mastersize “
APA2000 FOEREEE AR 3R A W) TR iR R i P PV e STPyy
K KARIZ IR 7 d IR CL 085 Ok RE 43 5 (1 Semzon5585888555558E8
4) IR W) R R 5 T4 75 6.558 () ~ e
64.646 pm(dss) , PHERAR dso o 18.286 pum. sr
23 BREMRMBGENESHIEERR s B
231 BCEHER s

GO AT RHEMZ (B S Ringey =2 2t
TESH(R2) /A, Bl A PR TE A = 1) a 151
B A DA R 2R B RIS REYIM s At b
BRI LE , A O M AR /N, R R AWM s 2=®82E88eazz2Z¢E8
BRUE B AE 0T o 24 34500 T AR J1 B % 5 T Cehmtam
BV TER A AT B 3, 2 I AS0RE R 1% )Lk e SEAL

B . e b N B2 AREAECMEEFZOEREES S
JERCER S 3 2 )5 P03 th B ST R 3, DL Fig.2  Frequency distribution histogram of

—ENEZET ,, BEYHERBES LAY | 18 i 1k pore throat size of cores



a5t 4l I 555 A Y HORRAR Sk IE VE R ERT 5 -103-

e ‘ - v .'.‘A ol ’v.' ;"'

B3 RAEMEERSBEENKRPBIRR

Fig.3  Micromorphology of polymer microspheres dispersed
in the injection water
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Fig.4 Particle size distribution of polymer microspheres
dispersed in the injection water
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Fig.5 Characteristic curves of the injection pressure
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