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Abstract: Combustion characteristics for co-firing of biomass (Walnut Shell) as blending fuel in coal fired
boiler have investigated using thermogravimetric analyser (TGA) and drop tube reactor (DTR). The results
show that devolatilization and char combustion for WS occurs at lower temperature than those of existing
coals and has lower activation energy value, which is resulting in higher reactivity. When the WS is blended
with coal, TGA results show linear profiles depending on blending ratio for each fuel. However, DTR results
exist the non-additive phenomena for blending of WS. As blending ratio of WS increase, the UBC decrease
at BBR 5%, but the UBC rather increase from BBR 10% due to oxygen deficiency formed from rapid
combustion of WS. This paper propose that fuel lean condition by oxygen rich lead to higher blending ratio
of biomass by solving the oxygen deficiency condition.
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Table 1 The coals and biomass properties used in

this study
Trafigura Adaro Vg?qlgh‘t
(Bitu.) (Sub-bitu.) (Biomass)
Origin Australia Indonesia USA
Heating value (kcal/kg)
HHV 5948 5045 4371
Proximate analysis
(% by weight, as received)
Moi. 3.08 17.20 9.3
V.M. 31.23 39.19 70.5
F.C. 52.95 40.76 19.2
Ash 12.73 2.85 1.1
Ultimate analysis
(% by weight, DAF)
C 79.87 68.76 51.54
H 5.55 6.59 7.54
O 12.25 24.30 39.53
N 1.64 0.27 1.38
S 0.67 0.05 -
Sum 100 100 100
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SR= (Actual O,/coal ratio)/
(Stoichiometric O,/fuel ratio) (1)

o714, AR lkgs & dAx A7IEd 2
o

3k o] 2 AFATE 2.667*C+8(H-0/8)+S (kg/ke)
2 Axke]l HQem, ¢, H, O, S, N, Ash, Water
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Kinetic parameters
Fuel type E A
[KJ/mol] [1/s]
Trafigura 82.33 0.3764
Adaro 73.12 1.2199
Walnut shell 44.90 0.0088
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