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Selecting additives for optimum combustion performance of a new—type Jerusalem artichoke—bituminous coal
solid biofuel pellets

CHANG Zi—pan, GUO Jia—xun, ZHAO Geng-mao’, WANG Chang-hai

(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

Abstract ; Jerusalem artichoke biomass has been used to produce biofuel and can also improve the combustion performance of bituminous
coal after adding to the coal. However, Jerusalem artichoke-bituminous coal solid biofuel pellets (JAC pellets ) still produce large amount of slag
during combustion. Here we examined the combustion characteristics of JAC pellets after mixing with MgCO;, CaCO;, Al,O; and A1,Si,05(OH )5
at 3% (m:m) to select additives for optimum combustion performance of JAC pellets. Results showed that adding additives decreased slag—
ging rates to a great extent, while absorbed acid gases effectively. Addition of CaCOj; resulted in a significant reduction in ash content and
Ringelman emittance. In summary, CaCO; improved the combustion performance of the JAC pellets and could be a promising additive for
JAC pellets.
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Figure 1 Scheme of manufacturing process for solid biofuel pellets
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Figure 2 Ash content of solid biofuel pellets with
different additives
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Table 1 Composition of smoke produced from solid biofuel pellets with different additives(X+SD)

iH ¥ Temperature/°C HR 04% THEAE NO/mg-m™ " EHAREL SO/mg-m” B LR HS/mg-m™ " H Ak CO/%
CK 114.2+2.80a 6.29+0.834b 56.4+4.55a 351.5+4.68a 228.4+4.26a 13.7+4.26a
ALO, 115.6+5.34a 6.28+0.533b 53.243.67a 348.9+5.42a 230.4+5.98a 13.3+3.55a
MgCOs 100.3+3.55¢ 6.23+0.898c 38.1£2.94¢ 243.4+3.57d 178.4+3.67b 12.4+4.63¢
CaCOs 108.3+3.89b 6.25+0.464c 36.4+5.33¢ 266.3+6.34¢ 166.7+5.99¢ 12.243.54¢
[ 105.6+2.64b 6.56+0.576a 43.5+4.57b 279.6+5.36b 189.6+4.56b 11.6+1.44b

TR BAE A 3 D E R IIELAREZE (SD ) s ARG T BERR AN R l Fa) 22 52 1 35 (P<0.05)

Note : Each value was average +SD of three replicates. Difference letters indicate significant difference at P<0.05.
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Figure 5 Soot of solid biofuel pellets with different additives
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