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Properties of polymer viscosity reducer and its
effect on enhanced oil recovery
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Abstract: Polymer viscosity reducer shows a good application prospect in the recovery of conventional heavy oil reservoirs.
The basic properties and emulsifying viscosity reduction properties of partially hydrolyzed polyacrylamide (HPAM )and two
polymer viscosity reducers(P-OVR-1 and P-OVR-3)were compared in this paper. The contributions of their apparent vis-
cosity and activity to enhanced oil recovery during the displacement were studied in depth. The results show that P-OVR-1
and P-OVR-3 have good emulsifying viscosity reduction properties for heavy oil, mainly through emulsifying and dispers-
ing the crude oil. The smaller the particle size of the emulsion comes with a better viscosity reduction effect. Under the ef-
fects of increasing water—phase viscosity and reduced oil-phase emulsifying viscosity of P-OVR~1 and P-OVR-3, the oil
recovery in large pores and small pores was increased in varying degrees. The enhanced oil recoveries of large and small
pores after P-OVR-3 flooding were 8.48% and 9.59% respectively. The residual oil in small pores was mainly obtained by
the viscoelasticity of polymer viscosity reducers. In large pores, the efficient displacement of columnar residual oil and oil
film was realized mainly depending on the high surface activity of polymer viscosity reducer to reduce the capillary force,
adhesion and cohesion.
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Tablel  Parameters of artificial cores for experiments
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Fig.1 ~ Flow chart of polymer viscosity reducer
flooding experiment
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Fig.2  Viscosity—concentration curves of different

kinds of polymers
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Fig.3 Distribution curves of hydrodynamic radius
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Fig.4  Viscosity reduction rate of heavy oil with increase in
polymer viscosity reducer concentration



+110-

5 X Ik % 2021 4E 11 H

R e i s e e R R e X (R P SR
s RE SR (S ISR R kY NN D | €
T AE J1 30 58, 42 i R G W R R R I FLARRICR o )
A1, R T e T e R SR W e e R ) K A 2
155 5 R SR ) A 2R ) ol K A T e PR 3
PRIt , B 3R 5 0 e 2 ok VR B2 O 8, SR )
58 8 511) B0 7 R 18 266 1 B 5 0 e LT e e 1 i 2 T
AFAE— T o AN [R] J5 i T 19 23R 5 W I 24 7
TR /K AL LRI 1 - PR A AL LA (P 5) 5
I8 1 3 10 A R — B0, B LR IR A LA )
R SR BT o 33K U I 222K T 3R 5 0 e e ) )
FUACAE IR 2 v o 4 2 5 s

50

flrovri
40

flrovrs
30

20

RS/ pm

10

0
1000 1500 2000 2500 3 000 3 500 4000 4 500 5000
JRAHKE / (mgoL™)
Bs FERBTEHHNEHESUEMTIRERENTL

Fig.5 Average particle size of emulsion with increase in
polymer viscosity reducer concentration
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Fig.6  Relation curves between concentration and surface

tension of HPAM and polymer viscosity reducer
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