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Abstract: Pour point depression and oil displacement microemulsion were prepared by mixing anionic
surfactant sodium stearyl ether carboxylate (SEC), cationic surfactant octadecyl trimethyl ammonium
bromide (OTAB), pour point depressant polyacrylates and ethylene-vinyl acetate copolymers mixture (RD
5120T) and deionized water. The effects of n(SEC) : n(OTAB) on the solubilization capacity of mixed
surfactants and m(RD 5120T) : m(SEC+OTAB) on the average particle size of microemulsions were
investigated. The properties of the micro-emulsion were analyzed by freezing point test, phase state test,
solubilizing components analysis, interfacial tension test and physical model test, with its field application
in an eastern oilfield further evaluated. The results showed that, under the conditions of n(SEC) :

n(OTAB)=7 : 3 [n(SEC)+n(OTAB)=1.0 mol], m(RD 5120T) : m(SEC+OTAB)=1 : 10, SEC(610.7 g, 0.7
mol) and mass concentration of RD 5120T+SEC+OTAB of 200 g/L, the microemulsion-1 obtained
exhibited an average particle size of 83.64 nm, reduction on the freezing point of three kinds of high point
crude oil by more than 34% on average, stronger solubility for long chain aliphatic hydrocarbons (C;5~C3)
in crude oil, and reduction of the interfacial tension between crude oil and water to 6x10° mN/m. Physical
simulation test indicated that injection of microemulsion-1 with pore volume ratio (PV) of 0.2 and mass
concentration of 5 g/L could increase the oil recovery rate by 12.1%, while field experiment demonstrated
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that injection of microemulsion-1 could reduce water and increase oil production in high wax and high pour

point reservoirs, with the average comprehensive water content (mass fraction) of the wells decreased from

94.8% to 89.1%, and the maximum daily oil production increased from 4.5 t to 7.7 t.

Key words. high pour point oil; pour point depression; anionic/cationic surfactants; microemulsion;

enhanced oil recovery; oil field chemicals
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solutions prepared with different n(SEC) :
n(OTAB) for mixed crude oil



* 906 * M 4m 4 T FINE CHEMICALS

42

ML AT DU Y, B — P S TR I 6 14 771 OTAB
( n(SEC) : n(OTAB)=0 : 10 ) I8 — B B 1 K i ik
P£3] SEC [ n(SEC) : n(OTAB)=10 : 0 ) %HE& i
WA AR (SP=0), ki n(SEC) : n(OTAB)
PIBGH, TR B R IHNTE MR IR & R 3 s =
B INEFAK. 24 n(SEC) : n(OTAB)=7 : 3 if,
il 28 BT A F G MR (1) XHE G 5
FIBGE SRR K, R 12, RIAHINRA Fh A%
fie 1detE, ik, %% n(SEC) : n(OTAB)=7 : 3 {f
Sy il % AR e K 3ol L VL VP e i i 7 e A I
) b o
2.12 m(RD 5120T) : m(SEC+OTAB)#) # %

% 1 AR m(RD 5120T) : m(SEC+OTAB) %
4 ek B K TR B L VR 1 3R AR

# 1 A mRD 5120T) : m(SEC+OTAB)H| 45 i 7L Wk
kit
Average particle size of microemulsions prepared
with different m(RD 51207T) : m(SEC+OTAB)

Table 1

m(RD 5120T) : m(SEC+OTAB) R4 /nm

1:40 43.67
1:30 5421
1:20 66.42
1:10 83.64
1:8 138.83
1:6 189.15
1:4 331.17
1:3 —

1:2 —

e =7 RO, TC R RIRLAR 4

MFE 1 aIEH, 24 m(RD 5120T) : m(SEC+
OTAB)<1 : 10 B}, il £ B F5E 9K T LV 48 h
JEFHRIAE<100 nm, AR — B E Y
m(RD 5120T) : m(SEC+OTAB)>1 : 4 J5, H&mIK
BEIRI LI RS 48 b T I B K 4 A 5 24 m(RD
5120T) : m(SEC+OTAB)TE 1 : 8 Fl 1 : 6 B, il 411
e X i P LR B4R >100 nm R, B E m(RD
5120T) : m(SEC+OTAB)=1 : 10 % I A 5k 5K I 1k
FW (CAL-1) BT IR 2R 9T

P2 SR FR L A O LR -1 (BT vk
& 200 g/L) 7E 25 °CF AR AR AL, H

MIE 2 FiIge 1 AR 1l LR, L F 2R
1k 83.64 nm, FURIAR A AT
22 RBREIHMIA GG RS

3 AMEFL-1 X C79 JF . C313 JF. C811 Jf
I K S FL A G VA AR A LI 1 S

10

5 H/%

0.1 1 10 100 1000 10000
HifE/nm
B2 FLWE-1 Bk AR A A i 2k

Fig. 2 Particle size distribution curve of microemulsion-1
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Fig. 3 Physical images of dehydrated crude oil from wells
C79 (a), C313 (b) and C811 (c) after emulsing and
solubilizing with microemulsion-1
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Fig. 4 Relative content of some aliphatic hydrocarbons in
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solubilizing with microemulsion-1
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