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Comparative Study on PMy, Microstructure and Heavy Metals Distribution in
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ABSTRACT: Three different sources of fly-ash particles were
directly sampled from a pulverized coal-fired (PC) boiler, a
coal-water mixture fired (CWM) boiler and a circulating
fluidized bed (CFB) boiler in flue by 8-stage Andersen impactor
with aerodynamic diameter separation. Characteristics of
samples in different stages were analyzed by means of a
scanning electron microscopy (SEM) and an inductively
coupled plasma atomic emission spectrometry (ICP-AES). The
microstructures of PMy, and enrichment quantities of 8
elements (As, Pb, Cr, Cd, Ni, Co, Cu, Zn) in different size
particles were studied. The results show that over 90% of PMy,
particulates from PC and CWM boilers are in regular spherical.
However, the particulates from CFB boiler are mainly irregular,
flake-like and floccus-like in shape. The result of eight elements
enrichments in fly-ash particles is As>Pb>Cd, Zn>Ni>Co>Cu,
Cr. Enrichment quantities of elements fold increase with
decreasing of particle size in PC and CWM boilers. The relative
enrichment factor of As is 30 and 23 in PC and CWM at the last
stage, it of Pb is 16 and 13, and Ni, Co, Cu, Cr have enrichment
times of 4-8. While in CFB boiler, there is nearly no enrichment
of elements due to low operating temperature.

KEY WORDS: PM; scanning electron microscopy; heavy
metals; coal combustion
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Tab.1 Proximate analysis of experimental coal

IRGEERTY w(Ma)/% W(Va)% W(AL)/% W(Car)/% Qued(kI/kg)
SR 7.18 27.22 13.02 52.58 25373
CFB J 7.24 17.75 32.58 42.43 19334
TSRS Sy 5.50 31.51 12.36 50.63 23867

Fz2 BREMTESH

Tab. 2 Ultimate analysis of experimental coal

PRPEERT w (Ca)/%

W(Ha)/%  W(Na)/%  W(Our)+W(Sar)/%

FER 63.77 3.66 1.03 7.86
CFB I 48.89 1.95 0.89 9.17
TS Sy 59.38 3.98 1.10 10.16
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Fig. 2 Energy dispersive spectrum of PM (stage 5) from
PC boiler
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