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Experiment of improved oil recovery by air foam injection low
temperature oxidation process

YU Hong-min', REN Shao-ran', ZUO Jing-luan', WANG Rui-he', LIN Wei-min’

(1. College of Petroleum Engineering in China University of Petroleum, Dongying 257061, China ;
2. Oil Production Engineering Technology Institute of Zhongyuan Oilfield, Puyang 457001, China)

Abstract: Aimed to the poor performance of waterflood due to serious heterogeneity of block Hu 12 in Zhongyuan Oilfield, the
simulation experiments of oxidation characteristics, shut-off capability and its influence factors, and oil displacement efficiency
were conducted. The results show that the oil of block Hu 12 has good oxidation activity, and the temperature, pressure, water
saturation and clay content have effect on oxidation rate. Air foam can reduce oxidation rate at static conditions, but this effect
is not significant at dynamic (flooding) conditions. The ratio of air and foaming liquid with a range from 1:1 to 2: 1 has much
effect on the stability and shut-off capability of air foam. And the stability and shut-off capability of air foam increase with the
temperature decreasing, pressure and permeability increasing. Air foam injection can increase oil recovery efficiency by 13%-
24% after water flooding in the experiment of sand-pack displacement. This technology could effectively improve oil recovery
efficiency of heterogeneous reservoir.
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Fig.2 Effects of temperature on oxidation
reaction rate for different initial pressures

21 FAEANENRLIRMBSELENOYRE
Table 1 Effects of water saturation and clay content
on static oxidation reaction

HkmAm  RRFO,  RhijF CO, RRHE o
HS,/% BRwy/% EFBwe,/% (10 °mol-h~'-mL"")

0 18.6 0.8 2.60
30 16. 1 1.0 3.83
Rhki 0, b CO; SRR o/
Bltwo/% FHwe,/% (10-3mol-h~' - mL!)
x 18.4 0.6 3.47
el 16.1 1.0 3.83

M 1(20 MPa,90 C) o] LA i, A h K
(30% ) 5%+ (5% ) A FEER IR T # S EALR BL
B, RE K7 KT IR 5 E SR
B, Mg+ & H AR B
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Fig.3 Effects of air foam on static
oxidation reaction
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Fig.4 Schematic drawing for experimental set-up of

dynamic oxidation and improved oil recovery
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Fig.5 Gas content in dynamic oxidation experiments
of oil and air/air foam
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Fig.6 Relationship of resistance coefficient

and times of injection pore volume
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Table 2 Parameters and results of air foam improved oil recovery experiments

A AW EABA BB » EHRKEME Ey/%
we gom g0 wmr TRE pax o T % ey W RR
5./% 4 Mt KB ENE o R KB 5K R WE
HFE1  KE 20 85.80 40.20 1.32 1.97 0.3 0.88 0.9 405 4.8 23 18.3 65.4
HyE2 KE 20 81.70 40.76 1.01 1.87 0.63 0.91 0.72 413 589 12 13.1  76.3
BE3  ME 9.0 88.32 45.60 1.083 1.84 - 0.64 0.51 299 389 - 2.4 60.3
EHHE  WE 9.0 83.18,80.05 40 0.474,5.06 1.96 - 0.59 0.57 3.12 38.2 - 23.6 61.8
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Fig.7 Relationship of oil displacement efficiency and
injection pore volume in homogeneous models
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