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Fig. 1. FTIR spectra of virgin and bio leached samples.
G-Virgin coal sample, 1- Coal sample inoculated with
Aspergillus niger, 2- Coal sample inoculated with Penicillium
spp, 3- Coal sample inoculated with mixed culture of A. niger
and Penicillium spp, 4- Coal sample inoculated with 3 mixture,
5- Coal sample inoculated with acclimatized 4 mixed culture.
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Sample G 1 2 3 4 5 

Proximate analysis, wt % 

Fixed carbon, %  45.66 64.09 68.12 68.01 68.55 68.89 

Volatile matter 36.90 20.82 24.36 24.36 24.61 24.46 

Ash 12.87 11.39  3.86  3.95  3.34  3.26 

Moisture  4.57  3.70  3.66  3.68  3.50  3.39 

CHNS analysis, wt % 

C 60.12 72.05 71.56 71.22 71.50 72.40 

H  6.84  2.98  6.23  4.96  5.02  7.16 

N  1.47  2.98  2.49  2.66  2.64  2.41 

S 0.46  0.49  0.59  0.55  0.57  0.76 

O, % by diff. 31.11 21.50 19.14 20.62 20.27 17.27 

Calorific value, 
MJ/kg 

25.18 25.17 29.97 27.83 28.07 31.86 
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  Fig. 2. SEM micrograph of virgin coal sample.

Fig. 3. Coal sample inoculated with aspergillus niger.

Fig. 4. Coal sample inoculated with penicillium spp.

Fig. 5. SEM micrograph of inoculated acclimatized mixed
culture.
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