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ABSTRACT 

An experimental research programme was undertaken 

to investigate partial liquefaction of coal through chemical 

react ions and solvent extraction on laboratory scale, Chemical 

reactions studied were acylation, alkylation, reductive 

acylation, alkali treatment and depojymerization employing 

Assam coal and in some cases Talcher coal also. The aim of 

present study was focussed at degradation of coal prior to or 

simultaneous with solvent extraction. 

Acylation of coal was conducted using acid 

anhydrides and carboxylic acids in carbon disulphide and 

nitrobenzene as solvents respectively. Whenever nitrobenzene 

was used as a solvent with anhydride or carboxylic acid a 

product insoluble in reaction mixture was obtained and 

equivalent extraction of coal on the reaction product was 

found to be less than that on original coal. Use of carbon 

disulphide as a solvent for acylation yielded a product partly 

soluble in reaction mixture and overall it resulted in 35 7, 

coal extraction. Alkylation reactions also resulted in 

enhanced extraction of coal (30-50 7,),. Three :different 

techniques were employed to butylate coal and a comparison 

among them were made. Alkylation of coal was assessed by 
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checking H/C atomic ratio, extractability and IR 

spectrum. 

The reaction of coal with zinc and acetic acid 

in phenol could bring about reductive acylation with 

enhanced extraction of coal is quinoline. 6tepwise repeat 

reactions on residual coal could lead to about 58 7, 

extraction of coal. 

Alkali treatment of coals (taking 5-50g of 

coal) followed by solvent extraction led to increase in 

extractability. Use of aqueous 1.4Z sodium hydroxide 

solution was found to be capable of rendering about 50 

coal extractable in ethylene diamine through two alkali 

trmmtments followed by extractions. Semibatch operation 

of alkali treatment yielded about 26-33 	coal extractable 

and data were comparable with those obtained in batch 

degradation through a single alkali treatment (on 50g of 

coals). Of the solvents studied in alkali treatment, 

polar and basic solvents were found to be better solvents 

for the process. 

It was found that about 60 7. of coal was 

extractable through one step depolymerization (18000) using 

phenol and p-toluenesulphbnio. acid followed by quinoline 
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extraction. Reduction 	alkali treatment prior to the 

depolymerizatior of co ;:11 yielded more coal extractable in 

benzene—methanol (lovr molecular weight products). Use of 

dry HC1 as and radical initiators was also found to 

increase the yields of low molecular weight products of 

coal through depolymorization. 
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