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Seepage characteristics and mechanism of Cr’* cross-linked
polymer solution in ultra-high salinity media
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(1. Key Laboratory of Enhanced Oil Recovery of Education Ministry, Northeast Petroleum University, Daging 163318, China;
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Abstract: A new type of Cr’* cross-linked polymer solution with good salt resistance was developed due to the demand of
deep fluid diversion technique in the ultra-high salinity reservoir. Bush viscometer, dynamic light scattering, rheometer and
core flow experimental device were used to characterize this solution. The influences of mineralization on the viscosity of the
Cr** polymer solution, molecular coil dimensions, viscoelasticity and flow characteristics were investigated. The results show
that compared with the polymer solution, the viscosity of Cr’* polymer solution decreases slightly, the molecular coil dimen-
sions of Cr’* polymer solution increase slightly, the viscoelasticity of Cr’* polymer solution increases, and the drag coefficient
and residual resistance coefficient of Cr’* polymer solution significantly increases. When the preheating time is shorter, the
drag coefficient and residual resistance coefficient of Cr’* polymer solution gradually increase with the increase of salinity.
However, when the preheating time becomes long, the drag coefficient and residual resistance coefficient of Cr'* polymer so-
lution gradually decrease with the increase of salinity. In the Cr’* cross-linked polymer solution, the cross-linked reaction
preferably occurrs between the different branched-chain of the same molecule, i. e. intra-molecular cross-linked, then the
cross-linked reaction extends to the different polymer molecular, i. e. inter-molecular cross-linked,and form regional dictyo-
aggregate state.

Key words: ultra-high salinity media; cross-linked polymer solution; viscoelasticity; molecular coil dimensions; seepage

characteristics; cross-linked mechanism

X T v A B AR A E R, BUA RO AR (530 o/L)  EHOR R Ca™ A Mg™ A
FURELLE B i LB 2 A B R L7 MR TRRDK D REY TS R A B, FEER

7% B 7 :2013-08-01
BEEWE .+ =17l RE R E R LH(20112X05010-003 ;20112X05057-005 ) ; d w1145 F SRRz 3k 4 7L A0 F (ZD201302)
YEB T  XUERE (1980-) 55, MW S A=, BF 5 0 1 Ay il A2 R s il ORI . E-mail: linjx_118@ 163. com,,



- 146 - W E %k

FI (B ARAFER)

2013 512 A

BB B A IRBOR AL 22 AE B T AL
MR AW R EE (<1. 6 mg/L) &M T, 5
TG SR — 2R G B AN [7) SCBE ) A A Sk S i, B
JREAT SR AR 2R B 25 A0 2 B2 AT L BHL T AR B ok
ARBATT R BRI A B . i LD10-1 il
AR W], IS IR W B I AT Al S JEE AT
RO 17 BE 9 AR AL, BT T 5 ) 1 i g 7K 3
RSB e A R IR S VR AL 1 PR T
SR EE R AT I A /3 W7k IF e B i
TP 5P T RE R OS2I G WS W FS

1:300% o -2 D NS M VR B 1 7 e K B S
G, IEXF SR B WAL ) A AZ 6 B 8 ) 27 B HEA T

1 SRWEH

(1) SR AR, s PRI 1,

(2) AW E AR B 2 B/ A 7= 43
K SR DN s Tk i, A KT 43 F B A 1.9 % 107, [ % &
88. 1% , Kfi#FE R 25. 6% .

(3) BN A RIA DL, G TN 1.2%

&1 KRS

Table 1 Ion composition of experimental water
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553 ]
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Table 2 Viscosity data of experiment

. WAL BHEE w/ (mPa -« s)
FE ]
/(g L7) 0.5h 3h 6h 24 h
30 8.9 10.7 9.2 9.5
60 8.1 6.8 6.1 6.3
PS
120 5.2 5.6 4.6 4.5
180 3.7 5.2 4.3 4.4
30 6.5 5.4 4.4 4.3
60 5.4 5.2 3.8 3.9
CPS
120 5.0 4.8 3.7 3.8
180 4.6 3.7 3.1 3.1
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Table 3 D, of polymer molecule and cross-linked polymer gel

WAL D,/nm
" /(g L") Oh* 0.5h" 0h 0.5 h 3h 4 h 6 h 24 h
30 48.6 49,1 53.2 58.5 59.4 60.9 62.8 65.4
. 60 42.3 42.9 45.2 47.2 56.3 57.0 57.4 58.2
120 27.5 27.9 30. 1 33.4 45.2 46.2 46.5 47.5
180 2.1 2.6 24.3 27.7 32.1 35.2 36.2 37.2
30 45.2 43.5 48.5 52.4 75.2 115.8 496. 6 498.8
60 41.2 40.2 43.2 56.2 82.6 196. 5 450.2 452.4
Cps 120 26.3 25.4 28.5 58.5 102.5 265.2 390.4 391.3
180 20.8 20. 1 21.8 62.2 143.2 302.2 306. 8 308. 1
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Fig.1 Viscoelastic curves of polymer solution and preheating 0. 5 h Cr** cross—linked polymer solution
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Fig.2 Viscoelastic curves of preheating 0.5 h and 24 h Cr** cross—linked polymer solution
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Table 4 Drag coefficient and residual resistance coefficient
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Table 5 Drag coefficient and residual resistance coefficient
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Fig.5 Cross-linking reaction of polymer morphology diagram
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