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Abstract

This study examines the effects of ultrasonic wa@gS) and microwaves (MW) on the
permeability in carbonate cores with different peailities of asphaltenes deposited therein.
Using US with toluene injection restores permespbih cores with a permeability of less than
20 md, about 18.8% and 29% higher than injectiortobfene without US. The US creates
turbulence and cavitation, causing a change insthecture of the asphaltene conglomerations
deposited in the cores. These structural changes baadue to increased levels of contact
between precipitates and better penetration ofirfjeeted fluid which facilitate the process of
removing them from the cores. MW, in addition t@ebing the structure of asphaltene clusters
within the cores, reduces the amount of their pelaments, including sulfur (S), nitrogen (N),
and oxygen (O). Under MW irradiation, the sulfuitragen, and oxygen values were 23.5%,
18.4% and 48%, respectively. This decrease intth@uat of asphaltene polar elements, which is
due to their high capacity to absorb MW can redteenegative charges in asphaltene patrticles.
The zeta potential results also indicated that riegative charges of asphaltene particles
decreased and became more positive as a resuM\bfadiation (from -12.31 mV to -7.59 mV).
Fourier transform infrared spectroscopy (FTIR) $gzetests also confirmed these results. The
polar bands of the asphaltene particles depositetle the cores (OH, S-H; C=0) had a
decreasing trend and escaped from the structutieecdsphaltene clusters. Decreasing the polar
values, especially those of the compounds with tegalectrical charge (SO) actually reduces
the adhesive force between asphaltene and limestatehas positive electrical charges. This
phenomenon causes the removal of asphaltene parfidm the porous rock media. The rate at
which permeability is restored also indicates &YV radiation is much higher than the previous

one (US+Toluene), especially cores with low perniggbThe results of this study could be a
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