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Abstract

The agglomeration phenomenon of tobacco stems was investigated on a pilot-scale fluidized bed at
temperature between 800°C and 900°C with two kinds of bed materials silica sand and cinder, followed by
a discussion on the agglomeration mechanism. The results indicated that the inclination of agglomeration
for the two bed materials above was different. Severe incineration was found in silica sand which led to
defluidization finally, while no agglomeration was discovered during long-term run. The data from X-ray
fluorescence and scanning electron microscopy ( SEM ) and energy-dispersive X-ray ( EDX) indicated
that Al, Fe contained in cinder could react with alkali metals in the tobacco stem ash to form high-melting

compounds, which prevented the agglomerates to grow, therefore inhibit the agglomeration.
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Tab.1 Proximate analysis, ultimate analysis and LHV of tobacco stem
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B Sk sy TRy RS K5y [P 7 % H 0 N
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Tab.2 Ash components of tobacco stem %
P Na, 0 MgO AL O, Si0, K,0 Ca0 Fe, 0, Ti0, MnO, P,0, S0, cl
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Tab.3 Fluidized characteristics of bed materials
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Fig. 1 Schematic diagram of circulated fluidized bed
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Tab.4 Size distribution of cinder particle after combustion
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A H % 0.7 1.7 41.5 56. 1

2.2 K# XRF 447

F EAGLE TIT 5% £ B 31485 X5 & 20l g 315 1%
(XRF) X A BN B PR A 1L 1S 36 i F) PR e 445 1]
WURLo» B HEAT T 0 M 25 RN S Fs

x5 KBRS ST

Tab.5 Components of bed material %

Bk Na, 0 MgO AL, 0, sio, P,0, K,0 Ca0 TiO, Fe, 0, S0, cl
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BEK R 1.29 0. 10 2.78 79.34 1.19 1.12 0. 81 0.38 7.73 1. 80 6.73
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Fig.5 Thermodynamically stable species of potassium in tobacco combustion
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