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EA;F %;/% op-10/% PV 2% 2% /%
0.10 0.05 0.3 4417  15.00 59.17
0.10 0.05 0.4 4182 1533 57.15
0.10 0.05 0.5 4217 1583 58.00
0.01 0.05 0.3 45.84 8.33 54.17
0.05 0.05 0.3 45.44 9.23 54.67
0.10 0.05 0.3 4417  15.00 59.17
0.20 0.05 0.3 4084  15.83 56.67
0.30 0.05 0.3 39.50  17.50 57.00
0.10 0.10 0.3 41.67  15.83 57.50
0.10 0.20 0.3 4216  16.67 58.83
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OP-10 3Ry 1A R J5 18 A 1B Wi A% £ 2120 KPa,
PACRMA IR, RVDZR R A R AR EAE .
TROKIRIE AR 7 K 2221 kPa, HHEE T — R K 3R
JE 1A RIS, 32 R Ry i A R P TR A PR 4 oK
TIOVR R , A KON B T2 2R 1T, i A 2R 1
& — 2 B KRR, AR A R s K P, BT
HEATKE 5 OFLIB I A SFH T BEAIR, 1 A 98
JNDTSE O SR AT, 0.1% B 44 K TiO,+0.1%
OP- 101 Z AT AL, ELAT IR AR ATKE T

3 Z5ip

TR AK TIOBE R LA 101, IOV [H] R 4 h,
SN SR 60 CHS), 7521 B eiePE 4 K TiOL Fokr 76 7K
RS MR S A TR B AR T 40K TiO. 3K
Tl o THTR BACPE AY 40 K TiO, R AR K I8 T Hh ks 1
TSR FR R 55 , AT A0 o i Ao M

AT 4 K TO, 3K 3 751] 119 48 1 SR ISCR MLBE 32 22
TE T BUAR S A Y Y R AP v /K S T 5 7 7 T
TR0 R EL A R T PR R R BOCR A R
Mo XT3 3EREETE %107 ~ 12x107 um? (K B
P, 0.1%25 M4 K Ti0,+0.05% OP-10 3K A £
TEEARFLA 0.3 PV AT, $25 RIBCRIEE] 15%.
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Preparation and Oil Displacement Properties of Oleic Acid-modified Nano-TiO,
FENG Xiaoyu"**, HOU Jirui"**, CHENG Tingting"**, ZHAI Haoya" **
(1. Enhanced Oil Recovery Institute,, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2. Basic Theory Laboratory of Improve Oil
Recovery in Low Permeability Oil Field, Tertiary Oil Recovery Key Laboratory, PetroChina, Beijing 102249, P R of China; 3. Oilfield Development Key
Laboratory of MOE , Beijing 102249, P R of China)

Abstract: Nanoparticle flooding technology has a good oil displacement effect in low permeability reservoirs, but the problem of
nanoparticles agglomeration in aqueous solution and blocking small pores in the formation has not been well solved. Low-cost oleic
acid is used herein to surface modification of nano-TiO, for reducing the agglomeration of nanoparticles, and the oil displacement
system was optimized through low-permeability core simulation flooding experiment. The results showed that when the molar ratio
of oleic acid to nano-TiO, was 1:1 and reacted at 60°C for 4 h, the obtained modified nano-TiO: had the longest stabilized dispersion
time in aqueous solution. Infrared spectroscopy confirmed that the oleic acid group was successfully grafted onto the surface of
nano-TiO,. SEM and Zeta potential indicated that the dispersibility and stability of the modified nano-TiO, particles was greatly
improved. The particle size test results showed that the average particle size of nano-TiO, in aqueous solution was 246.7 nm. the
contact angle of unmodified nano-TiO, and modified nano-TiO, system with mass fracion of 0.05% on the surface of hydrophilic
slide was 29.95° and 81.44°, respectively, and the interfacial tension value was 0.475 and 0.74 mN/m, respectively, which
explained the mechanism of enhancing oil recovery of the modified nano-TiO, was still mainly relying on changing rock wettability
and reducing oil-water interfacial tension. As for the low peameability reservoir with peameability of 9x107°—12x 107 um®, the
reasonable injection parameters of the displacement system was 0.1% modified nano-TiO,+0.05% OP-10, and the reasonable
injection volume was 0.3 PV, at this time, the enhanced oil recovery reached up to 15%. The nano-TiO, solution could not only
reduce the pressure of the injected water, but also improve the recovery rate of low-permeability core.

Keywords: low permeability; nano-TiO,; oleic acid modification; dispersity; stability; EOR
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