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Abstract

Mae Moh coal is a low rank lignite, consisting of a high moisture, sulfur compounds,
quartz, and clay mineral contents. These are the reasons of a high ash, sulfur dioxide, carbon
dioxide, and toxic contaminants in the air and soil after combustion. The general quality of Mae
Moh lignite consisted of moisture (12-23%), ash (9-67%), volatile (16-38%), fixed carbon (4.5-
20.3%), and the lower heating value (4.2 to 13.5 MJ/kg). Trace elements composed of arsenic (38-
72 ppm), vanadium ( 21-46 ppm), Zinc ( 16-31 ppm), and copper (11-22 ppm). Therefore, the
treatment process of pre-combustion coal is a significant process which can improve coal quality
and efficiency of coal combustion.

The purposes of this research were (1) to study chemical and physical properties of coal
before or after pretreatment process of coal by using a difference chemical; (2) to study efficiency
of each chemical to the ash, sulfur and other element contents, including a quality of coal; (3) to
develop the suitable chemical for more efficiency of pre-combustion coal, which reduce the
production cost and pollution after combustion; and (4) to apply the result of this study for the
sustainable development of the pollution management, resource and environment.

The coal samples were treated with distilled water, and the 1M of concentration of acids
(hydrofluoric, nitric, hydrochloric) and base solutions (sodium hydroxide, potassium hydroxide,
and calcium oxide) by soaking in various chemicals at 24 and 48 hours. The results of the coal
samples soaked for 24 hours, nitric and hydrochloric acids were the most effective and appropriate
reduction of ash content to 26 and 25%, respectively, and also reduces the sulfur content of 40 to
60%, due to these acids were formed with other metals or heavy metal compounds of nitrate and
chloride, which are soluble in water. The reaction of the nitric acid with a carbon matrix had also
the effect of reducing the carbon fixed content. Sodium and potassium hydroxide solutions reduced
the sulfur content up to 80%, but the ash content was increased occurring from the metallic oxides.
Results of coal samples at 48 hours did not affect the reduction of the amount of minerals and

sulfur because the minerals in coal reacts with chemicals completely in 24 hours.



A heating value of the coal sample after soaked in chemicals for 24 hours shown the
heating value reduced to 3 to 57% and reduced up to 20% after soaking in chemicals for 48 hours.
The heating value decreased in the nitric acid and calcium oxide. Therefore, the chemicals can
affect the reduction of the effective heating of coal. Exception of potassium hydroxide increased the
heat value range from 28.7 to 118.9%.

The result of a heavy metal were reduced in both 24 and 48 hours. The most reduction was
reduced by the nitric acid such as arsenic (40-53%), chromium (7%), cobalt (9-41%), zinc (30%),
vanadium (12%), and lead (7-12%). The hydrochloric acid reduced the arsenic (40%), cobalt (70-
90%), and vanadium (30-48%). Both these acids had the high ability to dissolve the mineral
composition, which made to react with the heavy metals thoroughly. The heavy metals in coal
samples will be formed in kind of metal nitrates and metal chlorides which can dissolve easily in
water. From this process made the coal has improved performance with low ash, sulfur, and heavy
metal contents.

The result of evaluating the real investment cost to improve the quality of coal with
chemicals has a high cost when compared to current coal quality improvement tool. Also, some
chemicals are harmful to the living organisms and environment, which is difficult to dispose of
waste and chemical residues left over from the process of quality improvement with these

chemicals.
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