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Abstract: In order to study the influence of suspended particles and emulsified oil droplets on the water absorbing capacity in pro-
duced water reinjection process, we analyzed the suspended particles filtration model by the depth filtration and formation of the ex-
ternal filter cake, and optimized the solution of the model parameters (the filtration coefficient A and the formation damage coeffi-
cient 8). Based on the solution curves fitted by the core flooding experiment data, and by the numerical solution of the transcenden-
tal equation, we obtained the variation rule of filtration coefficient (A ), formation damage coefficient (8) and impedance slope (m)
under the influence of different phase suspended particles. Then we got the impedance of the depth filtration and filter cake forma-
tion with piecewise fitting and calculated the particle concentration distribution of the core.

Key words: depth filtration, filter cake formation, filtration coefficient, formation damage coefficient

TEZK TR A — R B SR S AR5 B i
STt Bz R TR A SNl . FEEEAKIF Ay
Je ), M2 AR o BUR, RERE A Bl AR Rt
e B = AR B AL RS 7 K o S A —
LT L) AR TR | SRR S Al 24 790 5 (AR TR
FUA IR S5 B MUK, 7 Hh K B HEROAN (A 2275 e 30
35, 2Tl OB R BRI B o PRI, 77 K [l
R IBD G PRIR B S RS TG Gt PR B 2 v It
TR 2R,

rFs HEA:2017-09-14,
E— e TRAE(1991—), 5, By T RIS, i ST % o

HBJZ AR AR BT E 2245 Il R AR S
FAE LR R ) B SR AF T 22id 1 B i 1) A4 A
YRR AR sl A R TR B A e T, LA 3L
P BRI S BIEE AL JZ 7K I AR UL 7L AL i i
HLe G m oy A RS A 2550 SR TR
Wi 3t 22 7K K5, XA IROK BE 77 A3 T

PR, 38 i 4 1 O 58 3 8 PR URL ) U 30 55 DR
B AR i) 5 ALY SE IR 7 S 4R R Bl 5 TURR
MU, X IER 5 7 K AL PH T 58 AEfpi A 2



5430

T REHAEEE XL o ARSNGB IE SN IEPHE
PS5 T PR ORI A T A T T

| RS S U Rista 9y 8 iy e Rin

TR I U8 A B VR R AE M 2 FLBR N i 5
s Sk DU AY AR , Sharma 28 N5 Herzig 55
NPT BRI A B 2 SRR
FEN HZ0E R, nl L D IR R A

3 o JO YA R R s ORI Ui 20 5 A AR
B BB DU B s i R s . S T
AR AR R O iR S B OB BA Al R
SEPE s QU BUE E (— 4R B ) s O AR
507 URL IR B2 TG G 5 @B TR AURE 5 DU RRUSORE 1) 25
JE A [R) 5 @FORL AR TR FLBR AR BRI, vl 20 ; ©
ORI TR Bl 2 7 PSR S e L ;s D Z B8 3 HIE
S VREAIER

1.1 REFIE

BRI U £ P IR S AT T AR AR A B 3 AN R
UL 5 L7 kLAY A AR (1) TR Bh )
FORE(2) GAVHERH(3)

dc 4 g79c — _do
¢8t+Uax Jat (1)
99 — )\ Ue (2)
Jat
k.k
Mmoo 0x

o AL, 50 AR RS m; e BT URL I
JE ,mg/L; & LB, % ; 0 FUTEBURIR E , mg/L; A
FUER R, m sk BB, 107 wm’; ko N G (M
JRIE 0B IER 107 wum’; U T, mi/s; p HIETT,
Pa;u AELRE, Pass,
AU R b2 05 Rk (o)
k(0)=ﬁ (4)

e By R R B, TR
FIATCRUABE I [8] -

X=s 1= (5)

A p TR PRI TE], PV (FLBRAAFRAE L) ; X S JE A
P R B TN YTE 3

Tt , &5 B okl o LR ME T AR A 5T 59
dc , de __
aTc"J'T;(' Ae (6)
Jo _
o AL (7)
__kyk() ap
S (8)
ORI FFUA A O LB PN JC IR, 91 4h 251 A -
T=0; ¢=0; o=0 (9)
ORERAR TP A — R B TR, S SRR
X=0; c=¢ (10)

LB RN R EEL W (6)(7)(9) (10)FEX<T
(R PR T AE X=T b ) I A g
(X, T)=ALd"(T-X)e ™ (11)
c(X, T) =l (12)
FHATFE R (RITC AR R ) WoR T 241U B
B R AT L 8 B B AR X AR AR, 5 A TSR IR
RHAL :
11(0) _ koAp(T) _ k,
I(T)  wLU(T) K(T)
X (8) H I TE IR FE B8 X E 0 < X < 1Y Bl Aok
B IR (1), AT JE P vk BT T (T R R K
B BEBOTE T > 1 PR IA R

j(T)=1+/3¢c“><(T(1—e’“)+e’“+ efA):L‘l) (14)

U, K PR AR TR i IR B B3z 2 S ik S
B ALS Bde’ o

UER R BN AZ BRI B 5 D AR TP )
Mo 205 BB BANZ ORLIR BE AR i R ), AR A
TRER T JE S M i s R e ik X (b 8 2k RS 1
JE 0 E R BN ), nLlad O DR R B
b BRI TI

MR (1) FTAL, J(TFE T> 1T > 1 B8 T
EL B3R 50 T3, 50 PR 8 3 57 AR I TR 32 43
A, T < VPR BE A AN e ) AR PEIG K

J(T)= (13)

J(T)=mT+1-6 (15)
m =Bcoqb(l - ef'\L) (16)
— 0 L, 1—e™
85=—Pc d{e +T) (17)

K5 P o MEEREHR 107, 1 T=1 LT

ZF AR T=1 I ] 2200 8 XF FHAT A 52 0, B 4T 3R
ik

J(T)=mT+1 (18)



60 RN ST A Hi8 %

1.2 BEARBERRERSY

$oF FACRIZ B E, P B AR HY = E L E,
fRH A SR IR RS O R T AR RE O [ Y
FIHFE X S U4 SR i KR 2% o

H T U8R REA A2 ORI BE A O ARS8 B
REM , M2 BB AN SZ ORI B AR I R ]
PRI, TSR R 0P 2 BOHH [R) 8 N 3 50 R A 7 IR 52
L5 AN

FEOREE S0 R R K BEAN R L e 2
BOEAHR ) ) TS A0 B A P | o R 257 A
FHATF IR RIS BHBTE my omo:

m, =,BCO¢(1 —eiAL') (19)
m, =Bc°qb(1 —e'“z) (20)

A (19) 20) P EAF 2N KRFE A 5B, B Jr

F2(19)(20),% y=e " W PARR AT EFIAR

(l—y)rrzz=[l—yﬁj (21)

A (21) g s i, RS SR Al i HAE
ST E o

BT RSN KT y 2T S A TR
HNRTyMZIX fio ATRUEI, fil R T AR y
SRR EHA SR RPN, e[ — AR R A, P
PRECTE A5 (1, 0) ZEARZE , 72 X (0, 1) AT HALA —
AR, R REAE XA (0, 1) AT E— i

NEAOYTES B,

A S s A R AL 5 BT i 2, 1 gk L
PO AR RAFRHPTRE R, 32 R0 BE AR BOTS F
RIVRT PR PSR o PR 1 D TETARSURER Ak 26 121 2 2 [
WOWORLR e ih 2k, P 3 SR RRER A I £k

1.0 ¢
0.8
= 0.6
S
0.4 I ¢y=0.1015
©1=0.1272
0.2 [ o y=0.1442
1 S T
0 0.2 0.4 0.6 0.8 1.0

BT [T ARROREK i i £k

Fig. 1 Solution curves of solid particle
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Fig. 2 Solution curves of solid and liquid particle
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Fig. 3 Solution curves of liquid particle
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Table 1 Core physical parameters

ST Al KB HR FLBREE,  FLBRIARRY
Gt cm cm % cm’
st 35 254 1294 2.29
s2 4 254 1279 2.59
EAmOEE 53 45 254 1315 3.00
Fras s4 5 254 13.08 331
ss 55 254 1289 3.59
s6 6 254 1321 4.02
M1 35 254 1265 2.24
M2 4 254 1298 2.63
ER R M3 45 254 1341 3.06
e M4 5 254 1261 3.19
M5 55 254 1311 3.65
M6 6 254 1266 3.85
L1 35 254 12.88 228
L2 4 254 1331 2.70
WA ERigR L3 4.5 2.54 13.28 3.03
B 14 5 254 1268 321
L5 55 254 1259 351
L6 6 254 13.08 3.98
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Table 2 Calculation results of model parameter
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L3-14 6 14.737 8
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Fig. 4 Impedance spectra curves of solid particle
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Fig. 5 Impedance spectra curves of solid and liquid particle
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Fig. 6 Impedance spectra curves of liquid particle
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Fig. 7 concentration profiles of particles with different phase
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