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Enhancing Carbon Dioxide Storage Efficiency
in Aquifers through Surfactant Application

A - Gang, Seokgu
3 3 & Jung, Jongwon
Abstract

Underground carbon dioxide (CO,) storage emerges as a pivotal strategy for mitigating atmospheric CO, emissions
and addressing global warming concerns. This study investigates techniques to optimize storage efficiency in aquifers,
which stand out for their superior capacity compared to other geological layers. The focus is on the application of nonionic
and anionic surfactants to enhance CO, storage efficiency within confined spaces. A specialized micromodel facilitating
fluid flow observation was employed for the evaluation. Experimental results revealed a noteworthy minimum 40% increase
in storage efficiency at the lowest injection rate when utilizing nonionic and anionic surfactants, in comparison to pure
water injection. Interestingly, no significant variations in storage efficiency were observed based on the ionicity and
concentration of the surfactants under investigation. These findings have implications for guiding the selection and

concentration determination of surfactants in future underground CO, storage endeavors.
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Fig. 4. Microscopic image of uniform network micromodel

Fig. 5. Pictorial view of experimental scCO; injection system

Table 1. Physical and chemical properties of surfactants used in this study

Property Alkyl Polyglucoside [APG] Sodium dodecylbenzene [SDBS]
Product name Glucopon 600 CSUP -
Physical form Liquid (at 23°C) Crystalline powder
Density [g/cm’] 1.08 (at 40°C) >0.18g/mol
pH 12 (20% in 15% IPA) 6.9 (1% solution)
Surface tension [mN/m] 8 (1g/L in distiled water, at 23°C) -
CAS number 170905-55—-2 25155—-30-0
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Case Type Volumetric injection flow rate [mL/min]
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Case 3 | APG 0.02wt% 0.001, 0.005, 0.01, 0.05
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