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Determination of polymer retention rate at pore size
in porous media
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Polymer flooding plays a key role in enhancing oil recovery process around worldwide oil fields. Viscoelastic
polymer added into water can improve sweep efficiency either by reducing mobility ratio or by lowering the
degree of heterogeneity of layers [1]. It may result from factors such as the decreasing size or clogging of
pore throat due to polymer retention within the reservoir rock, the elevated shear viscosity and tensile vis-
cosity when injected fluids flows through porous media. Field calculations indicate polymer retention ranges
from approximately 50 to 250μg/g in some reservoir [2]. Excessive polymer retention can make injection
difficulty, the concentration loss deeper in reservoir, and poor oil recovery rate [3]. It is necessary to deter-
mine if polymer molecule filtrate or trap at some pore size. The objective of this work is to quantify polymer
retention rate at pore size, calculate comprehensive retention rate of polymer in the core and analyze the
factors on retention rate at pore size and in the core. Polymer solution filtration experiments were carried
using a special uniform pore size of porous media——polycarbonate filter membrane, with pore size 0.01μm-
5.00μm, diameter 47-48mm and thickness 9-10μm. Partially hydrolyzed polyacrylamide (HPAM) were used as
polymers with molecular weight of 14 million g/mol at 1000mg/L and 27 million g/mol at 500mg/L-1200mg/L.
The polymer retention rate at pore size (Prp, %) was the percentage of polymer concentration after filtration
through uniform pore size of porous media and before filtration, and polymer concentration was measured
through a range of uniform porous media by starch-cadmium iodide method. The comprehensive retention
rate of polymer in the core (Prc, %) was calculated by combining the pore size distribution with polymer re-
tention rate varying from pore size. The results show that there is obvious correlation between retention rate
of HPAM at pore size and Rtp, which is the ratio of pore throat radius (Rt) to polymer hydrodynamic radius
(Rp) and is used to characterize the relative size of polymer molecule and pore throat (Fig1.). It is found that
when Rtp≤0.5, retention rate can reach about 80%; When 0.5< Rtp ≤1.2, 20%-80% of the retention occurs, and
retention rate is less than 20% when Rtp>1.2. The comprehensive retention rate increases significantly with
the decrease of permeability. When the permeability decreases from 1000mD to 50mD, Prc increases from 30%
to 60% (Fig2.). The higher the molecular weight, the larger the concentration and the higher the retention rate.
The comprehensive retention rate of polymer in the core can predict the clogging degree of polymer and the
retention rate at pore size can be further used to determine the distribution of polymer trapped in reservoir.

Country
China

Acceptance of the Terms & Conditions
Click here to agree

Student Awards



Water & Porous Media Focused Abstracts

References
[1] Sameer Al-Hajri, Syed M. Mahmood, Hesham Abdulelah, Saeed Akbari. An Overview on Polymer Reten-
tion in Porous Media. Energies 2018, 11(10): 2751. [2] R.N. Manichand, R.S. Seright. Field vs. Laboratory
Polymer-Retention Values for a Polymer Flood in theTambaredjo Field, SPE Reservoir Evaluation & Engineer-
ing, 2014 (8):314-325. [3] Khaled Zidan Abdelgawad. Polymer Induced Permeability Reduction: The Influence
of Polymer Retention and Porous Medium Properties. SPE-217881-MS, the SPE International Conference and
Exhibition on Formation Damage Control, Lafayette, Louisiana, USA, 21 - 23, February 2024.

Primary authors: ZHANG, Lijuan (College of Petroleum Engineering, China University of Petroleum, Bei-
jing); Prof. YUE, Xiangan (College of Petroleum Engineering, China University of Petroleum, Beijing); Dr ZOU,
Jirui (Carbon Neutrality Future Technology College, China University of Petroleum, Beijing)

Presenter: ZHANG, Lijuan (College of Petroleum Engineering, China University of Petroleum, Beijing)

Session Classification: MS21

Track Classification: (MS21) Non-linear effects in flow and transport through porous media


