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Study on mobility control of polymer/surfactant oil-displacing

agent and reasonable mobility ratio
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Abstract: The oil reservoir in Gangxi III block of Dagang Oilfield was studied, in which the influence of the mobility control

effect of polymer/surfactant (PS) on the flooding effect and the influencing factors of reasonable mobility ( viscosity) ratio

were investigated. The results show that with the increase of oil viscosity, average permeability and permeability variation co-

efficient, the contribution rate of mobility control to the oil recovery efficiency of compound flooding increases. Compared

with polymer solution, the mobility control effect of surfactant solution is poor relatively. In this process, it still flowed along

the primary channel of water flooding, and the oil recovery efficiency was only increased by reducing the remaining oil satura-

tion of the channel, which resulted in the undesirable flooding effect. The mobility control contributes more than 65% to the

oil recovery efficiency of PS flooding and the reasonable viscosity ratio of chemical oil-displacing agent to crude oil is between

0.81 and 1.45 for Gangxi III block of Dagang Oilfield.

Key words: polymer/surfactant flooding; mobility control; displacement efficiency; recovery efficiency; viscosity ratio;

mobility ratio; physical modeling
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Table 1 Water quality analysis
X FHES IR ¢, /(mg - L71) BB RS ¢ /(mg - L) JXidis
Ca?* Mg2* K*+Na* HCO,~ cl S0, Cy/(mg - L")
HFEAIK 35 18 1900 3224 1162 12 6726
HhJZEIK 70 36 3800 6448 2324 24 13452
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Table 2 Average permeability (k,) , permeability

variation coefficient (V, ) and sublayer permeability (k,)

k/ k, /1073 um?
107 um? V,=0.25 V,=0.59 v, =0.72

ik 330 100 60

500 h 500 300 220
[ 670 1200 1220
ik 600 200 100

900 LA 900 600 400
5 1200 1900 2200
ik 900 300 140

1300 Ca 1300 900 570
[ 1700 2700 3200
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Table 3 Experimental schemes of polymer flooding

and polymer-surfactant flooding
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B/  BEE BRR e gy -demint
(wPa-s) 107 pm® Ve pumg m—eE AR
0.25
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0.72
0.25
20 900 0.59 0.6 0.6
0.72
0.25
1300 0.59
0.72
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Table 4 Experimental schemes of polymer-surfactant

flooding with mobility ratio
FUMEE CFHBE BEXR
“o/ ik, BREN

(mPa +s) 107% wm? Vi
0.25
0.59
0.72
0.25
0.59
0.72
0.25
0.59
0.72
0.25
0.59
0.72
0.25
0.59
0.72
0.25
0.59
0.72
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Table 5 Experimental data of recovery (u, =20 mPa - s,0.38V,)

p, IRHGALAL o/ (mg - L71)  TARRE Sk ) ERLLIGIE RIUE R/ % P& ST
REW  REEHER p/(mPacs) /(N 8./ % KB feEE AR/%
1 — — 0.8 — 71.5 28.0 — —
2 850 — 11.2 — 71.6 27.2 41.6 13.6
3 — 2000 0.8 1.451 71.4 27.1 32.3 4.3
4 850 2000 11.1 1.624 71.3 27.0 47.1 19.1
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g 0-06 Table 7 Contribution rate of viscosity ratio to
E- polymer-surfactant flooding efficiency
S| ) RUCKBE AR/ % FHCRIG TR 1/ %
- KEK FFo  w/m, — ) .
BEWW g A WEEH PRihEeE
P 1 0.1 10.0 15.3 65.4 34.6
0 L " 1 ) 2 0.6 14.5 20.0 72.5 27.5
0 0.5 1.0 L5 2.0 3 0.8 15.7 21.3 73.7 26.3
ABABA 4 09 16. 1 21.8 73.9 26. 1
1 ENENSTLBGRERNER 519 14 B3 47 253
Fig.1 Relation of injection pressure and injection 6 3.7 18.5 24.6 5.2 24.8
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volume ratio in heterogeneous cores
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Table 6 Contribution rate of mobility control effect

to polymer-surfactant flooding recovery

Iy BiER  RUCKIEEE AR/% R TTIRE [/ %
2 10 f;;jj T
kPR EAEK YR AW
1 0.25 11.7 16.8 69. 6 30.4
2500  0.59 12.8 18. 1 70. 6 29.4
3 0.72  14.7 19.3 76.2 23.8
4 0.25 12.8 18.2 70.3 29.7
5 900  0.59 13.6 19.1 71.2 28.8
6 0.72  15.8 20.3 77.8 22.2
7 0.25 13.4 18.9 70.9 29.1
8 1300 0.59 14.5 20.0 72.5 27.5
9 0.72 16.7 21.0 79.5 20.5
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Fig.2 Relationship among recovery increment, viscosity ratio and permeability variation coefficient
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Fig.3 Relation between ratio of output to input and viscosity
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