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Abstract
With the continuous innovation of petroleum extraction technologies, imbibition oil recovery
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technology has become a research hotspot due to its advantages in developing low-permeability
reservoirs. However, the adsorption behavior of nanoemulsions in low-permeability reservoirs and
the factors influencing their adsorption modification effects remain unclear, which restricts their
application. This study investigates the adsorption characteristics of nanoemulsions under differ-
ent conditions and their impact on oil displacement efficiency through imbibition experiments. Itiden-
tifies the main influencing factors. The results show that factors affecting the adsorption performance
of nanoemulsions include temperature, nanoemulsion concentration, core length, and boundary open-
ness. A temperature increase of 10°C improves the imbibition oil displacement efficiency by 3%.
Under the same experimental conditions, a 0.3% nanoemulsion concentration yields a 4% higher
imbibition oil displacement efficiency compared to a 0.1% concentration. Shorter core lengths re-
sult in faster imbibition rates and higher ultimate oil recovery. Higher boundary openness also leads
to faster imbibition rates. The ultimate oil recovery, in descending order, is fully open > both ends
closed > both ends open.
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Table 1. Basic physical parameters of experimental cores and experimental schemes
F 1 LA OCEFAIMSHESIRS R

HOGT BEF/mD L% Hit/em KEE/em  AARSE RFE/C O N SR BHERIER

1# 11.19 12.22 2.48 4.64  0.1%40KIE 60 Tz A I

2 12.18 14.44 2.47 467  0.1%4KIE 70 g Eovi e R
3# 10.98 15.72 2.48 467  0.1%4KIE 80 T IR

4 11.09 17.80 2.48 471  0.1%4KFM 80 R ETFI s
5# 12.01 14.80 2.49 470  0.2%4KILE 80 R 2TFI iL}zjig B
o# 11.56 15.88 2.49 4.69  0.3%4KAM 80 R ETFI
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Figure 1. The degree of imbibition recovery at different temperatures
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Figure 2. The degree of imbibition recovery at different concentrations of nanoemulsions
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Figure 3. The degree of seepage and production for cores of different lengths
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Figure 4. Spontaneous imbibition oil recovery diagrams under different boundary conditions
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Figure 5. Spontaneous imbibition oil recovery diagrams under different boundary conditions
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