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Demonstration of Zero-Coke Operation and Biomass Charcoal
Performance Verification in High-Temperature Gasifying and Direct
Melting Furnace
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Abstract:

High temperature gasifying and direct melting furnace uses coal-derived coke as auxiliary fuel to melt ash. The
performance of biomass charcoal as a substitute for coke was studied using the demonstration facility in Singapore.
Results show that biomass charcoal can be fully substituted for coal-derived coke at comparable consumption rates. A
maximum charcoal consumption ratio of 1.5 was obtained through the evaluation of four different types of biomass
charcoal from suppliers across Southeast Asia. As suitable biomass charcoal, the following minimum requirements
were found: apparent density above 0.94 g/ cm® (dry basis), volatile matter content below 7%wt. (dry basis) and weight
per piece above 90 g (dry basis). In addition, when two types of charcoal are mixed, total consumption rate is not the
mean value between the two types of charcoal, but decreased towards the value of the higher performance charcoal.
Above results represent an encouraging step towards zero-coke operation aimed at carbon neutrality, as well as the

diversification of suitable biomass charcoal in order to secure its stable sourcing at commercial stage.
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Fig.1 Schematic configuration of high temperature gasifying
and direct melting furnace
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Table 1 Properties of biomass charcoals
Type Saw dust charcoal Coke
Biomass charcoal name A B C D
Size (mm) @48 <180 | [ |39XL80 | @43XL80 | @44xL80 | [ ]37XL80 40~80
Weight* (g-dry/piece) 103 99 91 85 100 40~400
Moisture (Wt%-dry) 6.7 8.5 8.6 9.5 1~6
Proximate Ash (Wt%-dry) 2.3 4.2 5.5 6.4 10~13
analysis Volatile matter  (wt%-dry) 3.6 43 6.9 6.1 0.3~2
Fixed carbon  (wt%-dry) 94.1 91.5 87.6 87.5 85~89
Lower calorific value MJ/kg) 30.3 28.9 28.1 26.5 27~30
Apparent density (dry basis) (g/cm3) 0.94 1.00 0.94 1.02 1.0~1.2
% Weight of saw dust charcoal is converted to 80 mm in length
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