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o Surfactant
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® Miscible N,
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e Hot water
e In-situ
Combustion
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o Electromagnetic = A B
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: m Low recovery
m High cost

m High cost in some cases

m Sensitivity to
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= Reduction of IFT
= Mobility control

m Heat loss 5 . y
u Gas Corrosion

m Asphaltene

Problems
= Reduction of
viscosity and

IFT 57 5 TS
S = Expansion of oil
u Gravity :
drai = Reduction of
rainage Py
Viscosity
= Maintenance
Pressure

= Sensitive to
reservoir
conditions

= Reduction of
Viscosity

= Maintenance
Pressure

[¥] 1 i o g o il i (U 3L ot s bg ) @ ylaald VY i

S Jolge (pls o 7y JEbe bame 35k 5l L (b o (oleend olge wlisl g Cde
aliBee sla g, 4 it S b (olionds Olge aijle 35 4y 00l 53,5 oliend Slge £45 4
slaslms clile 1als T Sy st 1S e T ol yily slag s o Soililg 2SI adly asile

S Jsl Jds 4 gleawl> Lly jo wde Y] aiab e Jolss 10 0pmé g o 5,5 ol

1 Electrostatic
2V/an der Waals
3 Steric



s (oLlE DL 5 5 il g gl g0 i S haw

P9 yxi Y-V
SO 2 3B ByP el e oolatuwl i Dbk ogue s )5 Sl sled S jsbas 5 &5
ol jo (0,5 80 5 Ci b3l o &l VA0 aas ;0 EOR sleo s IS sl p oS
5% Ol 4 jsSams Jds 4 ooy o 50 08T (63 00,8 B0y (Lol 1801wt 5lET (e 5
KW ‘rali:.aog)’ Sk 5 Sl ol Sl ay oo a5 04 dlos e wijle OYLw b avs s
S 205 Gl s yoek (3t TA] 39 ol (Dl i po 5 sil LIS egycnls) Y]
1Al oz (8 yme snsbuls Jlw & 00iSbuler Jlw (5 2305 58

il ol 51 65Tl sl b yocdy sl (3Rl Glsrea VRS- ans ;3 00T (65 ()8 g
GalS Ol s ol slaasjlo jo 1) wi5le col a5 ol O oS Jlaie slls pos [V o] 0 8,00
5 S o) S5 Ko (FasSTy psp [NV WS e eald 1) e (55l ISl 5 amo s
B el gy s osbye S S o oS osbye sf Jlw o plsiedr (Gl b 9]
Sl il 51 YL Ll oS canl ol e s ciliSE g ol 45 el ] 00iiS sb o
SMY (G sl )l clid) wiS o oz K0Sy 511 55 56 a8 mle obd ool ¥ e
S ligtlgm (il b3k Sgntr (595 i ool SLUT LSlSE jgu 00lgils (sl 09 g0 00l g8
S9y FnS iz g oy 3 e a (olisilyn dlsl T aiile) 28 5 (ogiae Jlane

DY DAY w9 g5 00iiSag8 g saisSsb o plss 5 corw O b 6,5 5le ( Jibieie slacKin

! Early Breakthrough
2 Critical Micelle Concentration (CMC)
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Abstract

Foam flooding is a proven method in the oil recovery process to recover a
significant amount of oil remaining in the reservoir. However, the use of
surfactant as a foaming agent in carbon dioxide foam may be able to reduce
mobility, but the disadvantages of retaining the surfactant in the porous
media and the instability of the foam under reservoir conditions (high salinity,
high temperature and high pressure) prevent the optimal performance of this
chemical in the flooding process is foaming. Because nanoparticles have
properties such as high adhesion energy at the interface between the two
phases, they are a good candidate for stabilizing the foam even in harsh
conditions. Therefore, the aim of this study was to evaluate the stability and
mobility properties of carbon dioxide foam at very low concentrations (100
Ppm) of quantum dots of zinc oxide, alpha olefin sulfonate surfactant at
critical micelle concentrations (0.1 wt%) and artificial seawater with salinity
40000 Ppm as the base fluid. The foaming ability of the prepared solutions
and their foam stability were investigated by recording the foam formation
time and reducing its height inside the foam column. The results showed that
the foam resulting from the synergistic of quantum dots and surfactants in
the static state without the presence of oil, has improved stability by 74%.
Therefore, the solution of zinc oxide quantum dots and surfactant creates a
much more stable foam, which indicates the high potential of these particles
in the foam flooding processes. Also, dynamic injection of foam into the
micromodel increased the oil recovery rate from 37.6% of the surfactant

solution alone to 97.55% in the presence of quantum dots.
Keywords: Foam, Surfactant, Nanoparticles, Quantum dots, Stability, Mobility,

Micromodels
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