Accepted Manuscript

Toward a hydrocarbon-based chemical for wettability alteration
of reservoir rocks to gas wetting condition: Implications to gas
condensate reservoirs

Hamid Reza Erfani Gahrooei, Mohammad Hossein Ghazanfari

PII: S0167-7322(17)34299-X

DOLI: doi:10.1016/j.molliq.2017.10.043
Reference: MOLLIQ 8004

To appear in: Journal of Molecular Liquids
Received date: 14 September 2017

Revised date: 3 October 2017

Accepted date: 8 October 2017

Please cite this article as: Hamid Reza Erfani Gahrooei, Mohammad Hossein Ghazanfari
, Toward a hydrocarbon-based chemical for wettability alteration of reservoir rocks to
gas wetting condition: Implications to gas condensate reservoirs. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Molliq(2017), doi:10.1016/j.molliq.2017.10.043

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.molliq.2017.10.043
https://doi.org/10.1016/j.molliq.2017.10.043

Toward a Hydrocarbon-Based Chemical for Wettability Alteration of Reservoir Rocks to
Gas Wetting Condition: Implications to Gas Condensate Reservoirs
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Abstract

Recently, wettability alteration has been much attended by researchers for studying well
productivity improvement in gas condensate reservoirs. Previous studies in this area only utilized
water/alcohol based chemicals for this purpose. While, hydrocarbon nature of the blocked
condensate in retrograde gas reservoirs, may motivate application of hydrocarbon based
chemical agents. In this study, a new hydrocarbon based wettability modifier is introduced to
alter wettability of carbonate and sandstone rocks to preferentially gas wetting condition. Static
and dynamic contact angle measurements, spontaneous imbibition and core flooding tests were
conducted to investigate the effect of proposed chemical on surface wetting behavior, and fluid
flow characteristics at core scale. SEM, EDX, EDX map and FTIR tests are used to characterize
the adsorbed chemical layer and also to endorse the adsorption of fluorinated chemicals on both
sandstone and carbonate rock surfaces. It is inferred from the results of contact angle hysteresis
at different levels of tilt angle that the surface roughness increased as a result of treatment with

the new chemical. Measurements of surface free energy of calcite thin section at different tilt
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