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Abstract

Polymer flooding technology has been widely used in Daqing
oilfield of China in recent years. To maintain the viscosity of
polymer solution, fresh water was used to confect polymer
solution instead of produced water. Then, a problem was gen-
erated that the produced water could not be injected into the
stratum totally. The superfluous produced water must be
treated to meet the requirement of discharge, which increased
the cost of production. In this paper, we try to desalt the pro-
duced water using electrodialysis principle. A set of experi-
mental equipments that could generate desalted produced wa-
ter 300 m’/d, was operated at a produced water treatment sta-
tion of Daqing Oilfield. The experimental results indicated
that the total salinity of desalted produced water less than
1000 mg/L. Comparing with fresh water, the polymer solution
confected with desalted produced water has a sound character,
its viscosity increases 63.5%, and the recovery ratio increases
4.5 percentage points. This experimental study has an impor-
tant significance for the balance of oily water of production
and injection in Daqing Oilfield. This produced water desali-
nation technology would have a better application prospect in
polymer flooding production.

Nomenclature

TS total salinity, (mg/L)

UF ultra filtration

Co oil concentration, (mg/L)

Cs suspended particles concentration, (mg/L)
Co polymer concentration, (mg/L)
1% viscosity (mPa.s)

MWCO molecular weight cut-off, (kDa)
EC electrical conductivity, (ps/cm)
RF resistance factor

RRF  residual resistance factor

RR  recovery ratio, (%)

1. Introduction

In crude oil extraction, water can be injected into the stratum
to drive the crude oil out of the ground, which is often termed
as water flooding process. The oil content would decrease
after water flooding is operated for some time. In order to im-
prove the oil recovery, polymer flooding (injected water con-
taining polymer) would subsequently be used, which is often
called as enhanced oil recovery (EOR)™M. Polymer flooding
technology has been widely used in Daqing oilfield of China
in recent years. The oil production by polymer flooding in
Dagqing oilfield reached 10,000,000 tons in 2006, which was
about 1/4 of the total annual oil production.

In water flooding production, the oily water produced
from oil wells (namely, produced water) was used to inject
into the stratum again. It was beneficial to maintain the bal-
ance of water injection and production. The produced water
has a high total salinity (TS), usually from 4000~5000 mg/L in
Dagqing oilfield. The metallic ions dissolved in the produced
water, such as Ca®", Mg*", Na*, K*, would result in the degra-
dation of polymer, and then decrease the polymer solution’s
viscosity. So, the produced water could not be used to confect
polymer solution. To maintain the viscosity of polymer solu-
tion, fresh water was used to confect polymer solution instead
of produced water. Then, a serious problem was generated that
the produced water could not be injected into the stratum to-
tally. The superfluous produced water must be treated to meet
the requirement of discharge, which increased the cost of pro-
duction. Furthermore, the expense on buying fresh water was
another cost burden for the petroleum company!?.

In this paper, we try to desalt the produced water using
electrodialysis principle. A set of experimental equipments
that could generate desalted produced water 300 m’/d, was
operated at a polymer flooding produced water treatment sta-
tion of Daqing oilfield. The performance of experimental
equipments was tested. The quality of polymer solution con-
fected with desalted water, was analyzed at Lab.

2. Equipments

The experimental equipments include two units, one is the
produced water pretreatment unit, and the other is the desali-
nation unit.

2.1 Produced water pretreatment unit The pretreatment
unit is a set of ultra filtration(UF) membrane system, which
could make the polymer flooding produced water purified by
removing oil, suspended particles and residual polymer. The
UF membrane is a type of polyvinylidene fluoride (PVDF)
tubular membrane. The inner diameter of single tubular mem-



