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Introduction

Polymer flooding is one of distinguished EOR methods
which enhances oil recovery through reduction of
mobility ratio [1]. As polymer was added to the
water, the displacing phase mobility is reduced, and
thereafter, the displacing sweep efficiency is modified
[2]. The results of recent researches showed that
polymer flooding can reduce the residual oil saturation
which is trapped after water flooding [3].

Hydrolyzed polyacrylamide (HPAM) is one of
polymers which is widely applied in as a chemical
EOR agent [4- 6]. However, the recent researches are
focused on new polymers which are tolerant at high
salinity and high temperature conditions [7, §]. The
applicability of polymer EOR in heavy oil reservoirs is
not well addressed. This research is aim to investigate
the application of a new polymer to enhance oil
recovery in heavy oil reservoir at high salinity-high
temperature condition.

Materials and Methods

FLOPPAM3630 from SNF was used as the polymer
in this study. The polymer makeup solution was
the formation water with the TDS of 200000 ppm.
The stability of polymer solutions was checked by
rheology test for 7 days. The crude of one of Iranian
oil reservoir with API of 200 and viscosity of 2100 cP
was used. The applicability of FLOPPAM3630 as an
EOR method was studied through sandpack flooding
at 400 °C.

The sand pack is fabricated by quartz glass beads with

Accepted: September/12/2021

the purity of 99%. The sand pack is firstly saturated
with reservoir brine. Then, oil is injected to the
sandpack to obtain the connate water saturation state.
Reservoir brine is injected to the sandpack over 1.5
PV. Finally, polymer solution is injected as tertiary
EOR agent to the sandpack for 2 PV.

Results and Discussion Stability Tests

The stability of polymer solutions with concentration
of 500, 1000, 1500, 2000, 3000 and 4000 ppm were
studied as a function of shear rate, temperature and
time. The results showed that polymer solutions had
good stability at high shear rate conditions. At the time
of test, we increase temperature from 200 C to 700
C, but we did not see any significates in the solutions
viscosity and thermal stability of samples, temperature
increase from 200 C to 700 C did not affect on
solutions viscosity which thermal stability of samples.
The thermal stability of polymer solutions for 7 days is
shown in Figure 1.
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Fig. 1 Shear rate vs. time of polymer solutions.
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Polymer Flooding Tests

Based on the results of rheology tests, solutions of
500, 1000 and 2000 ppm were selected for flooding
tests. In Figure 2, the results of polymer flooding are
shown. As it is shown in the figure, secondary water
flooding had recovery of about 30-40%. Injection of
polymer enhances oil recovery. Injection of 500 ppm
polymer solution increased the recovery as 29%. The
oil recovery increased about 40 and 43% for the case
of 1000 ppm and 2000 ppm polymer solution injection,
respectively.

This showed that 1000 ppm solution was the optimum
concentration in both recovery and economical
points of view. Also, the results of this study showed
the potential of polymer to enhance oil recovery in
samples saturated with 2100 cP oil.
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Fig. 2 Recovery factor as a function of polymer concentration.

Conclusions

Application of a new polymer to displace 2100 cP
oil at high salinity condition was investigated in this
study. The results showed that polymer solutions had
stability versus temperature, shear rate and time. The
results of polymer injection tests showed that tertiary
injection of 1000 ppm polymer solution increases re-
covery of about 43% after water flooding. The results

of this study approved the potential of polymer injec-
tion as an EOR method in heavy oil reservoirs.
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