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Test on selective plugging of gel based on
solvent substitution method

DAI Cai-li', ZHAO Fu-lin', HAI Re-ti’, HE Long', WANG Jian-guo'

(1. College of Petroleum Engineering in China University of Petroleum, Dongying 257061, Shandong Province ,China;
2. Zhundong Oil Production Plant of Xinjiang Oilfield, Fukang 831511, Xinjiang, China)

Abstract: Gel is wholly mobility-lost system which changed from polymer solution cross-linked by cross-linking agent. The
gel system was prepared by partially hydrolyzed polyacrylamide and complexed Cr’* as the cross-linking agent. By solvent
substitution, the effect of effective phase permeability was removed, and the residual resistance factors (RRF) to water and
oil were measured when oil (toluene) and water passed through gelled film. The results show that the flow resistance of gel to
water is 14.79 times as large as that to oil (toluene) , that is, gel has obvious selectivity to water and oil (toluene). The se-
lective plugging mechanism can be explained by swelling-contracting mechanism and oil-water fractural mechanism.

Key words: gel ; selective plugging; plugging mechanism; test

LA, BN SMR R FR B AT IR K B
B TRFBOR . FIFFEGR B KPR T EIRHAT T
IR, PR RAGB A W8, BIXt K A3t 5%
fERIR T XA £ Y . B R AIE N E &
BB &R, BB BRI K
.

X4 52

: VR RV P R A 4 F B IBRR S BR

TS A — AR LRSI R, KRR NN
LR B RIR B AR . AP AU R
AR 4K A B PS4 BB (HPAM) 54 HL4& ( B RERR %

W8 E1 48 :2008 - 01 -27
ESHE - FEA ML TEEAL A E SRR H (P04056)

5IMBEREEBE) BT E. FHHRERENE
BEFCO, O 23 BE KBRREREFHIER, -
R SRR AT A 1 FiR,

(CON Cr(:>c|' - Z>Cf“'z°)d"‘
H0
1 BNSBENEETF
. BHEZEBHEE TS HPAM —C00 ™ ALfi
R RORBE , G 2 BT7R o
ME2 AIUESL GRE—IMFMEERR AP
ETRKEBNK, B TEREFEETFHERIEA, &

{EER A MEM (1971 - ), L (DUK) , IWARBRA BB, 84, B H4 SIF, WSl B E R MBI,



74 - ' PR G HRFER(ARAFIR) 2008 %8 A
MR EYE ﬁ%ﬁﬁﬁﬂiﬁéﬁmm?’fﬁo
HPAM
'6(:: N HPAM
["*0\'0/ \f( \Io/n.o "t H;0 i oo I OH\Hfo \HTO/“’°]”
o/ o I o8 3 ~Nu,0 - [Ho/do\ A on/!,' s c,oﬁ:o\ﬂ.o
o HPAM

\l

$

C

B2 FROHEA

2 FREFEEKAR

2.1 RBEE

38 3 00 e D 7K 22 1 O MR PO B AR B T R R T
MR KR E ST o X Pl SRR AR AR B 2,
BORVRBELR B PE 0K H, B AUKE T EE,
S5 S A AE R IR H T B = A I BE AT, B
AT AT R R ATE i R A O PR
BUG , Kl RS K BB 2 22 5 T IR (AR ) B B
R ERRZ, H=Hr#HE(E 3) A R, #HEK-F
F—if b, i WA, BVFFEE K B, AR
FEMBERENE 24
Wi, KT HERAHE &
RER A, R R
B EdmE
el B, BT R
REK-ZE—LHE ox x
RoB-WE—A
789, BA £ WA
X, AR ) 8 B R A AR R E R o
2.2 RBHRIRE

RIZ G RAUES : XB TR P E(RERM) .
B RS K T B A BB SRR L B AR 2R
e L e CE LR R E St

KRR LA 4,

BHE

EH3 BRAERRRERTER

H4 HFRBEFEEEEREIRTR

3 KBATERGERIW

FE20 C R FIAIKEHEH 0. 2 mL/min K4 TF
AT T T HERAE

(1) CHEFEE, B kopy 5

() EDBT(PHEER) AFK, B koy 5

3 lVP(}L&ﬁﬁifP\)O. 30% HPAM,70 CTF
fEiR 1 d, ¥ K, FIB-3E 8 H 6 B 20 47 =
HPAM 3K B, B 27 i i F A & HPAM, i5 B
HPAM 7203 E % P4 5

(4) @1V, 0.40% HHLEE RN, 7 70 TT1E
B 1d,(EFH 5% S ORE K HPAM B 5 55 i
JBEARIE HEK, AT R O R, B
PARESH Y LBKA ;

(5) B kg, HHEFBEX KRR RE N EH
FRR)!: =k07k/k17x;

(6) TEATEK Z B, R A5 47 7=t 47
NR EEHBOZETERMER, BERE, HE
B OB EIOCRME, it S 0BR8P ER
; :

(7) B kg, 7T VR BE X i1 O BR AR P 7 R
Fermx =konx/kraxs

(8) I AR R Fxt R B ARSI R Z
ttR,R:anm/anq!*o

CHEAEFR £18 20 CHEEQITRE
H1.4969,20.5 Ch} BRI EFE K 1. 3610,

REEAT 3 a0, #1773 KRR, KBA
HOMBEERELE 1,

R PR B MM RN TR, BF2 0
F HIRBR K BRI S K T3 (B ) B sh
RSy, BIE Z LI {ER B 14. 79, BRRE XS K Fli A
Bl BAGEEE, A S BN SRR IRE D A — B,



#3324 £44

RYW, F A TEMNLIREGEAREN LB R <75 -

%1 SBRAROCHBEIYE

e K HE WEEAE THRE BRE HO0K
L/em d/em  S/cm? m/g my/g HBV,/mL
1 5.951 2.55 5.107 53.45 62.052 8.6
2 5.863 2.52 4.985 .52.19 60.293 8.1
3 5.925 2.53 5.096 53.01 61.410 8.4

®2 FREEREHEKLRER

HEAGKA EAGR
BR g BE% REEEk

KR
BAEN e

an ko/p.mz ky/ pum? BB Fun KR
kg 0. 096 0. 0039 24.6

1 14. 56
kgx 0.097 0.0575 1.69
ky 0.077 0.0015 52.38

2 N 16.37
kex 0.079 0. 0249 3.20
ky 0. 085 0. 0026 32.69

3 13.45
kg 0. 087 0.0358 2.43

4 FREBIEFEFEEKIIE

TRIBE i L 28 1 55 7K A F AT R B K/ i 4 BL R A0
KT LR R R
4.1 FRERBIE SRR K A R

ik MR LI S B R FI SR R B 0
— R4, FEH R K S5 WS K R —H, KR
Bt , MR FrE B IO, XK 89 B BRI K5
WS, -5 R B P 2% o K R R Rl — A, Sl AR AT X
TKARRE AN B A7, B R TR R 4 R kA i, B 1
VR PR W4, /N T 9 S S BEL T , B S igk/
AR LR R R ER R R EE .

B

3.
KEIRzh —— KRS RS BA R

S, AR ERHE
B

RIREA T REWERE)
~ 2 ]

.

Z

ST e
s — W 5 IR K 2

g AT, R, IMERKE
z 72 X

T Rk FRAKED

M5 FRIENEEENRK KENE

4.2 FREGEFEREM KD RNE

MK 43 LB R IA R, b FK 2 FLBR A S R B9
TS REH BB, KEKE, HEME. EAKK
i, B TR R K 25 0, A K 9 8 3, B
WG , BRI RAGETI AR M , B IR R A K
AR B 6 ik 2 bR R R R ik £
HHREE,

X ' B
ﬂ ﬂ
U
=&
P 3 L34
(RARE) »

= = — AN
e STE »
M6 FEBEAEEENBKIRNE

5 &5 #

(DERBHAOBENERE HRTHEBER
RIS , B RE T OB T RK B B R B SE PR RE , X
TEREEHE,

(2) TRIBEXT 7K B9 3 3 BEL A7 % 1tk ( %) it 3R
F184 14.79 4% UL T GRBEX K M A B B A 8
#o

SR

[1] NEISON S G, KALFAYAN L J, RITTENBERY W M.
The application of new and unique relative permeability
modifier in selectively reducing water production{ R].
SPE 84511, 2003.

[2] MENNELLA A, CHIAPPA L, LOCKHART T P, et al.
Candidate and chemical selection guidelines for relative
permeability modification treatment[J]. SPE Prod Facil,
2001,16(3) :181-188.

[3] SINGLETON M A, SORBIE K S, SHIELDS R A. Fur-
ther development of the pore scale mechanism of relative
permeability modification by partially hydrolysed polyac-
rylamide[ R]. SPE 75184, 2002.

[4] WILLHITE G P, NATARJAN D, MCCOOL C S, et al.
Mechanisms causing disproportionate permeability reduc-
tion in porous media treated with chromium acetate/
HPAM gels[ R]. SPE 77185, 2002.

[5] LIANG J, SERIGHT R S. Wall-effect/gel-droplet model
of disproportionate permeability reduction [ R]. SPE
74137, 2001.

[6] AL-SHARJI H H, GRATTONI C A, ZIMMERMAN R
W, et al. Disproportionate permeability reduction due to
polymer adsorption entanglement [ R]. SPE 68972,
2001.

(T#% 98 %)



.08 .

FPEEBKFFR(ARHFIR)

2008 8 A -

(2]

[3]

(4]

(5]

(6]

(7]

method for gas-liquid two-phase flow measurement [ J].
Joumnal of Xi'an Jiaotong University,2001,35(5) ;441-
444,

T HER. ARSHEIFHEAGREYE &P
, 98113068[ P].1999-09-15.

EH ARAHXKBEFRERERET(D]. BE:
T LAWK ¥R 530 0 TR %8 ,2000.

WANG Dong, LIN Zong-hu. Gas-liquid two-phase flow
measurement using ESM[ J]. Experimental Thermal and
Fluid Science,2002,26.827-832.

Bif. SEPHTRRES RS RAERERH &S
BRI A[D]. AR ALREREEFESH I ITEE
B, 2006.

EH, 3, HRR BRAEE RS A SRR
WERET[I]. TRAYEER, 2002,23(2):235-
237.

WANG Dong, LIN Yi, LIN Zong-hu. A ESM type gas-
liquid two-phase flow meter with sampler tubes as distrib-
utor[J]. Joumnal of Engineering Thermophysics,2002,23
(2):235-237. ’

EHR, MR, KRR AT B8RSR MR
HMREMARESR[I]. Az TR, 2002,17
(4) :336-338,348.

{8]

[9]

{10]

WANG Dong, LIN Yi, LIN Zong-hu. Measurement of
flow rate and dryness of a vapor-liquid two-phase fluid by
using a T-junction[ J]. Journal of Engineering for Ther-
mal Energy & Power, 2002, 17(4) :336-338,348.
R, KBRI, Kk, & FAERKF=EMNMESH
FrEERFE[)]. TRMAYEYER, 2003,24(2):259-
261.
WANG Dong, ZHANG Xiu-gang, LIN Yi, et al. The
split of two-phase flow at horizontal T-junction of unequal
diameters [ J]. Journal of Engineering Thermophysics,
2003 ,24(2) ;259-261.
AZZOPARDI B J. Phase separation at T junctions[]].
Multiphase Science and Technology, 1999,11(4):223-
329.
FHR R ORI BE AR ER B R R
WMEMBEHEARHR(I]. FEZEREER,2002,36
(5) :457460.
WANG Dong, LIN Yi, LIN Zong-hu. Extracting and
separating method type gas-liquid two-phase flow meter
by using rotational drum as distributor{ J]. Journal of Xi
'an Jiaotong University, 2002,36(5) :457460.
(%% HEKX)

(7]

(8]

(E#FT5R)

B, AEE, EF X, ¥ GREZRMANRR
HIFRENBIEI]. GHMERIE,1997,19(6) :53-57,
62.

HAN Ming, BAI Bao-jun, WANG Ping-mei, et al. Com-.

parison study on the plugging capability of water and oil
[J]. Oil Drlling and Production Technoloy, 1997, 19
(6) :53-57,62. .
T, REB. GRE RS K ER R TR mEAS
JRE[J]. 8% 1% ,2000,23(3) :76-77. '

(9}

[10]
(1]

LI Ke-hua, ZHAO Fu-lin. The reason for function of wa-
ter plugging of gel-type water shutoff agent more than its
function of oil plugging [ J]. Drilling and Production
Technoloy ,2000,23(3) :76-77.
KNAMKHAREH. HRNAWARR(M]. L.
Ak ARt ,2001.
EAAEBE. THEALEIM]. RE AR R, 1999.
KimF. AL FMM]. JL5: BB T i,
1986.

(%4 2 AF)

{14]

[15]

(16]

(17]

(L% 81 X)
HRE. BMaFLHEFL(M]. R AR
Ak Hi fidt:, 1996.
T.D. # B/RKR-Frds. REMBTEAM[M]. B
HERE RZRAB, B Ja A Ik SR,
1989.
BERHR, BEE REEMBEFRERIM].
JE5E - ol i ARt ,2004.
RAE. WEE ComRmBELRiexsEic].

(18]

L3 F i Tl 4 A, 2002.

BRI, BER, §. MESALRSTHEDR
FUTREHR1)]. RS, 2005,12(4) :11-14.
CHEN Jie, ZHOU Gai-ying, ZHAO Xi-liang, et al. O-
verview of study methods of reservoir rock pore structure
[J]. Special Oil and Gas Reservoirs, 2005,12(4) ;11-
14.

(%% F&F)



