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ABSTRACT: In order to study the effect of flue-gas cleaning
devices on mercury emission from coal-fired boiler,
Ontario-Hydro method had been applied to determine the
mercury concentration and speciation in the flue-gas emitted
from a 300MW coal-fired boiler, which was equipped with
various pollution control devices, including selective catalyst
reduction (SCR) De-NO, system, electrostatic precipitator
(ESP), and flue-gas seawater De-SO, system (FGD). Mercury
concentration in raw coal, bottom ash and fly ash of the boiler,
seawater at the inlet and outlet of SO, absorption reactor and
the drainage of aeration sink, were also analyzed. The results
indicate that the percentage of gaseous mercury in total
mercury discharged is more than 79.1%. De-NO, catalyst
strongly affects the mercury speciation transformation, showing
a conversion rate of 83.4% for Hg’ to Hg*. The removal
efficiency of particulate mercury by ESP is close to 100%. With
seawater FGD, the removal efficiency of mercury is as high as
73.6%. The mercury concentration in the seawater of drainage
from aeration sink is 5.5 times higher than that in fresh
seawater. The study shows that the flue-gas cleaning devices in
coal-fired power plant play an important role on mercury
emission characterization.

KEY WORDS : coal-fired flue gas; mercury; emission
characterization; flue-gas cleaning devices
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Fig. 1 Flue gas cleaning process and sampling sites
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Tab. 1 Analysis of coal properties(in air dry basis)
ko /%

Qnetad/(MJ/kg)

Mag Aad Vad FCad
0.97 20.00 30.06 48.43 22.84
JCEIHT
Ha%  Nal%  Sud%  Owl%  Cadl% Cli(mg/kg)
4.08 1.15 0.92 8.89 72.88 623.60
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Tab.2 Mercury concentrations and enrichment factors of
solid sample
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Tab.5 Ash removal proportion in process of fluegas %
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(mg/kg)

R 0.02 0.04 0.14 0.49 1.21 0.88 0.48 0.01
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Tab. 3 Mercury concentrations in flue gas under 300MW
full-load condition pg/m?

BUREHSL it UBHG UEHG® AR BURLAR MUK
SCRl FGl  6.29 634 1263  3.33 15.96
SCR/5 FG2 1188 105 1293 256 15.49

ESPHl FG3 1373 0.87 14.60 0.88 15.48
ESPJ5 FG4  14.60 111 15.71 0.00 15.71
FGD & FG5 3.48 0.66 4.14 0.00 4.14
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Tab. 4 Mercury concentrations in seawater samples under

FGD full-load condition ug/L
WK (SW1) IR S K (SW2) R IBIHEIK (SW3)
0.04 1.03 0.22

5.0 5.0 54.5 18.2 9.1 5.3 2.7 0.1 0.1
e FBRAER B BR AR 1299.8%11 o

TR VTN : 3 RAE s P IR /AN J i N
(VTR o W AT 100 1 5 KA AUR 1 o -1l DL
6. — MK TR T AT 70%~130%10 P4 A2 ] L%
I, N 6 W LAF i, 5 ANRAE S T P R
B P AE 70%~130% 5 Y, BT AHEST AR
(KIOHVEIURE 55 73 b7 (KR 5 5 ] {5 BE R e

F6 AT LETERXEARNREFEEE
Tab. 6 Mercury mass balance at different sampling sites
under FGD full-load condition
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Tab. 7 Estimated emission rate of mercury for 300 MW
coal-fired boiler (SCR+ESP+FGD)
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