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Abstract

Coal as one of fossil fuels is very important in various industries such as cement, steel and power
plants and Its thermal value has been considered for many years. Sulfur, as one of the impurities
in coal,has detrimental effect on environmental, quality of steel and thermal value. According to
previous research, each of the microwave and ultrasonic irradiation methods has been studied
separately to reduce sulfur, but the synergistic effect of combining these two methods before
chemical desulfurization has not been investigated.In this study, the effect of combined
microwave and ultrasonic irradiation as a pre-processing method on the sulfur content of Tabas
coal was considered. Time and power of microwave irradiation, and time and temperature of
ultrasonic were considered as independent variables and reduction of total,pyritic and organic
sulfur were considered as response or dependent variables.The amount of sulfur in the raw
sample was 4.72%, which consisted of 2.5% organic sulfur, 2.06% pyritic sulfur and 0.15%
sulfate sulfur. Design experimentwas performed with Design Expert software by surface
response method at three levels. The results showed a decrease of 67.64% total sulfur, 98.4%
sulfur pyrite and 47.58% organic sulfur. According to previous studies and comparing their
results with the present study, the combination of microwave and ultrasound radiation has further
destroyed the structure of pyrite and organic sulfur and as a result has had an increasingly
positive effect on reducing coal sulfur.
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