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1. Synthesize of the Oil-soluble Viscosity Reducer 

    According to the characteristics of high-viscous 
oil of Tahe, we synthesized the polybasic copoymer 
oil-soluble viscosity reducer of heavy oil was by using 
orthogonal method. This synthetic viscosity reducer 
has better effect than commercial viscosity reducer. 
The viscosity reduction rate is up to 95.47％ at 50 °C. 
Infrared spectra (IR) and interfacial tensions of heavy 
oil with or without viscosity reducer were investigated 
to explain the viscosity reduction mechanism: when 
viscosity reducer is added, molecules of viscosity 
reducer are inserted into molecules of crude oil, and 
that will destroy original structure of crude oil and 
make their ability of forming hydrogen bonds by 
hydrogen bonds or carboxy groups weak, so viscosity 
of crude oil is reduced.  

2. Influence of oil-soluble viscosity reducer on oil-
water interfacial tension 

Adding viscosity reducer to 10％ model oil of crude 
oil(viscosity reducer is 1% of model oil mass fraction), 
stirring evenly, putting the above-mentioned mixture 
as oil phase and formation water as aqueous phase. 
At 25 °C, considering the impact on oil-water 
interfacial tension with or without viscosity reducer, 
the results are shown in Fig. 1. 
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Fig.1 Impact of viscosity reducer on interfacial tension 
between TK1074 crude model oil and formation water. 

As can be seen from Fig. 1, by adding viscosity 
reducer, interfacial tension between crude model oil 
and formation water system reduces significantly, this 
shows that viscosity reducer has a high interfacial 
activity and can cause interfacial tension between oil 
and water to reduceing. Viscosity reducer can spread 
from oil phase to oil-water interface; it could replace 

macromolecular active substances of oil-water 
interface so new interfacial film can be formed and 
interfacial tension is reduced. 

3.  Field test of the oil-soluble viscosity reducer 

The field test of the developed oil-soluble viscosity 
reducer has been carried out for two months in well 
TH12510 (machine pumping well) and TH 12210 
(flowing well) of the second oil production plant of 
Tahe. Results are as follows: (1) well TH12510, 
during the test, the doped light oil ratio was down-
regulated from 0.83 to 0.49 respectively. In normal 
circumstances, the relative savings rate of light oil 
each day was 44.5% after adding viscosity reducer 
per day, the average relative savings rate of light oil 
each day was 21.00%, the maximum of absolute 
amount of savings each day was 6.1 t/d, the average 
absolute amount of savings was 4.5 t/d. (2) well 
TH12210, during the test, the doped light oil ratio was 
down-regulated from 1.42 to 0.99 after adding 
viscosity reducer. In normal circumstances , the 
relative amount of savings each day was up to 
30.42%, the maximum of absolute amount of savings 
each day was 12.3 t/d, the average absolute amount 
of savings was 8.99t/d. 
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