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Fig. 1 Rheological behaviors of HFAM solution through
porous media in the presence of retention

x ¢, = 200 mg/L; * ¢ =600 mg/L; @ ¢, = 1000
mg/L; + ¢, = 1500 mg/L; - cp = 1500 mg/L, k, =
0.993 pm®; ¢, = 1000 mg/L, k, = 0.980 um’; []
cp = 600 mg/L, k, = 0.925 pm’; & ¢, = 200 mg/L, k,
=0.946 pum?
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Fig. 2 Depleted layer thickness of HPAM solution in

porous media

x ¢y = 1500 mg/L, k, = 0.993 pm’; O cp = 1000
mg/L, k, =0.980 pm’; [J ¢ = 600 mg/L, &k, =0.925
pm’s & ¢, =200 mg/L, k, =0.946 pm’
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Fig. 4 Apparent viscosities and depleted layer thickness of HPAM

solution with different concentrations in flooding
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Fig. 5 The extents of enhancing oil recovery by HPAM
solution at different flooding speed {the concentration of
HPAM solution is 1000 mg/L. )
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Fig. 6 Rheological behaviors of xanthan solution through
porous mediz in the presence of retention
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Fig. 7 Depleted layer thickness of xanthan solution in porous
media

W ey, =840 mg/L, k, =1.010 pm*; O ¢, = 2250 mg/L,
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@ cy, =4790 mg/L, k, = 1.001 pw?
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Fig. 8 The extents of enhancing ofl recovery by xanthan

solution with different eoncentrations
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Fig. 9  Apparent viscosities and depleted layer thickness of

xanthan solution with different coneentrations in flooding
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Fig. 10 The extents of enhancing oil recovery by

xanthan solution at different flooding speed ( the
concentration of xanthan solution is 3440 mg/L.)
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VARIOUS TYPES OF POLYMER SOLUTION’S MECHANISM OF ACTION ON
RESIDUAL OIL IN POROUS MEDIA

ZHANG Hongfang' , WANG Demin', YUE Xiang’an®, WANG Lijun'
(' Daging Petroleum Institte , Deging  163318)
(* Enhanced Oil Recovery Research Center, University of Petroleum, Beijing  102249)

Abstract The rheological behavior of HPAM solutions and Xanthan solutions, their rheological behavior in porous
media and residual resistance factors were measured experimentally,and the depleted layer thickness was calculated .
Displacement experiments were proceeded with various concentrations and injecting speeds. It was expounded that
the increase of apparent viscosity or the decrease of depleted layer thickness generated by the entanglement of
polymer molecules can increase the force parallel to oil-water interface, which can pull more residual oil out and
enhance oil recovery. With the concentration increase of HPAM solutions, the apparent viscosities increase and the
depleted layer thickness decrease. When the concentration of Xanthan solutions was higher than the entanglement
concentration, the depleted layer thickness and the apparent viscosities varied little. The increase of injecting speed
can decrease the depleted layer thickness of both polymers, with residual resistance factors varying little and
viscoelasticity increasing for HPAM solutions and residual resistance factors decreasing for Xanthan solutions. The
flooding results with various concentrations and injecting speeds affirm the mechanism that the entanglement effect
and the depleted layer effect of polymer molecules act on the residual oil . The difference in molecular structure of the
two polymers used is the essential reason that results in their different flow behavior in porous media and different
mechanism of action on residual oils.

Key words HPAM, Xanthan, Rheological property, Depleted layer, Apparent viscosity, Residual oil



