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Effect of influencing factors and their interaction
on thermo—chemical recovery of heavy oil

Wang Zenglin', Zhang Min®, Yang Yong’,Sun Yeheng’, Yu Chunlei’, Yang Haibo

(1.Shengli Oilfield Company ,SINOPEC , Dongying City ,Shandong Province,257001, China;
2.Research Institute of Exploration and Development ,Shengli Oilfield Company ,
SINOPEC , Dongying City,Shandong Province 257015, China)

Abstract: In order to study the effect of temperature, oil displacement agent, wettability and their interactions on heavy oil
thermo—chemical recovery, response surface methodology was used to design experimental schemes and analyze their re-
sults. The nature and the degree of the influencing factors and their interactions were studied in lab experiments. Contribu-
tion of various factors and their interactions on heavy oil thermo—chemical recovery were made clear by use of self-defined
weight of influencing factors. The results show that the weight of temperature on heavy oil thermo—chemical recovery is
58% , the weight of chemical agent is 23.3% , and the weight of their interaction is 11.4%. Therefore, temperature,, chemical
agent and their interaction are the dominant mechanism of thermo—chemical recovery of heavy oil. Quantitative study on ef-
fect of various influencing factors and their interactions on recovery during thermo—chemical flooding makes synergistic ef-
fects of thermal and chemical agent clear. The study deepens the understanding on heavy oil thermal-chemical flooding
mechanism.

Key words: heavy oil ; thermo—chemical flooding; interaction ; response surface methodology ; weight of influencing factors
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Fig.1 Displacement experiment system for thermo—

chemical flooding of heavy oil
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Table3  Effects of various factors and their
interactions on oil recovery

X 100% (2)

2 BRIEVAR  fEE IRk
M RS IR %

A 16.07 + 58.0

B 6.45 + 233

A&B 3.16 + 11.4

B&C 0.89 - 3.2

C 0.83 - 3.0

A&C 0.31 + 1.1

22 EESH

Wi o7 1 T B T A ek A AT LR AT
A3 3 AT DA e SR AR 1 S 2k 61 T o0 B 4552
e PR 28 S H A8 BAE O R 52 e, SR (1Y
B2 s 28 AR R 55 , AN TR) 9 DO (AR 4%
WA AR, B ERTR (), TR RIBCR AR
P ERTR (£ ) , R RISCRI 5 o
22,1 B AR ) R 2 BT R R 6 R

AN M A5 T U 8 B0 3 57) S5t 4 4
X SR WS35 i ) A5 2 (& 2) W 560, AN [ v Y 2 4%
5T B R MU b 25 P B AR AR/, i i
P U BRI R =2 1) 58 BAE S AN . AN
[) DX 3 201 0 A0 A 3 B, A TRl S v 25, B A
JEE - e RS E ) S5 o S S, SRR B I, 38
T RISCR AL T A, BT B -5 3K 77 5T 4t 3 4K

X3 7 5T & 4 B %

0
90 100 110 120 130
R Z/C
a1 D 7K

140 150

1.0
0.8
0.6
0.4
0.2

i vtk 77 57 & 4 B %

0
90 100 110 120 130
g/ C

140 150

bR Ak

iyt 77 57 = 4 K, %

0
90 100 110 120 130 140 150
i g/ °C
eI T A il i
SRR E L, %
B2 AREEEMEEE THREESESZ
Fig.2  Contour maps of recovery under different

wettability conditions
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Fig.3  Contour maps of recovery under different oil
displacement agent concentrations

1.0
0.6
i)
= -0.2
-0.6
-1.0
0 02 04 06 08 1.0
0% 340 751 )5 = A B %
a—if J& 2590 C
1.0
0.6
i)
= -0.2
-0.6
-1.0
0 02 04 06 08 1.0
0% 70 751 )5 = 2L %
b—Iid B 9120 C
Eal

0 02 04 06 08 1.0
0% 7t 750 5 = 4 2L %
c—Ii £ 150 C

L 20| Rl = S 1 2%, %
B4 ARBEEGTHREEREESL

Fig.4  Contour maps of recovery under different temperatures
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