ZivSEE LD

FwEk F3H OIL & GAS GEOLOGY 2005 4E 6 H

N E YRS 10253 -9985(2005)03 - 0370 ~ 04

HERBSRATIERXE
IHRAEL

(PEALAMEIFITRBIFE, LAt 100083)

WEFABNFFIUARER T A EEBEER AUERY AN EERE, ZHSS-0l X BFEABLZBEEARTY
BREFEHGO~7IC) KEHNTLE(6x 10 my/L)FREFEEE(N. Ix 10 mg/L) BT, 5EHEHRAE b ARE, KA
BELBUUL, ARURETHBEFARTHERATE BRTABELARENBRE S BREFREE, R
RO B R ZHSS-01 R B & E A AT B TRERKEI%BU L,

KER:BRHE;RES, R TEREAN RS

FESE S TE33.7 X HEFRIRES B

Experimental study of improving rheological characteristics of heavy
oil’ s percolation flow
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( Exploration and Production Research Institute, SINOPEC, Beijing)

Abstract : Non-Newtonian flow characteristic of heavy oil is the main reason resulting in low oil recovery rate and low
recovery factor in heavy oil reservoir. ZHSS-01 surfactant system can form reverse emulsion when it is mixed with
heavy oil in the reservoir in a relatively wide range of temperature(30 ~71°C), relatively high salinity(16 x 10* mg/
L)and relatively high hardness of water (1.1 x 10* mg/L), which would lead to a viscosity breaking effectiveness of
over 98% . As a result, the rheological characteristics of percolation flow of heavy oil around the wellbore can be im-
proved, filtrational resistance of heavy oil in the vicinity of the wellbore is lowered, and oil production rate is in-
creased. Experimental study shows that recovery factor can be enhanced over 3% when heavy oil being displaced with
ZHSS-01 surfactant system.
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Fig.1 Sketch map showing relation of Darcy velocity of

crude oil vs. pressure gradient in core
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Fig.2 Emulsion viscosity vs. shear rate
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Fig.3 Viscosities of crude oil and emulsion vs. temperature
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Table 1 Heavy oil viscosity breaking effectiveness of ZHSS-01
surfactant system in various salinity and hardness conditions
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Table 2 Results of performance test of oil/water separation after

emulsified with ZHSS-01 surfactant system
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Fig.4 Rheological curves of oil-in-water emulsions with diffe-

rent internal phase concentrations percolating through core
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before and after injection-withdrawal tests
with ZHSS-01 surfactant system
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