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Table 1 Boiler characteristics of the tested units

/MW
1# 600x2 SCR+ESP+WFGD
2# 630x2 SCR+ESP+WFGD
° ' SCR L FSP . WFGD
1.2
L1 1.2.1
60 ( SDTGAS5 000
a)
( 1# 2#) .
! ( WS-S101)
° o 2
2
Table 2 Proximate results of coal
1 ° 1% 1% 1% | (MJ/kg 1%
15 min N 4.57  19.22  26.56 26. 40
| ke 3.5 1# 4.49  19.33  26.71 26. 41 <dl
4.68 19.15  26.87 26.39
( PE) 2.56 28.41 25.77 23.30
2# 2.52  28.54  25.62 23.34 0.6
200 2.52  28.68  25.55 23.24
e d1”
1
Fig.1 Sampling locations in the tested power plants
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1.2.3 / 20
o GBWO07403
(GSS-3)  Hg 59~64 pg/kg a (3) (4 .
604 pg/ke | ml, = Yomb, o Rk (3)
Hg 5% ) .
ypsum = ypsum ° R[ * ki 4
Hg 85. 8% ~ 103. 5% oM 2 M | (4)
EPA 80% ~ 120% o mash ' gypsum
1.3 R
1.3.1 kK ; i
1 ; 1 2
(1) .2
A A) o 2. 1
(
) (2 . ¢ 3
Fcoal * Ccoal = Fash ° Caah ° ma + F‘S]ag ° Cslag ° mh + ngpaum 174 - 321 Mg/kg ( 18 -
¢ Cﬁé}'pSum + Mg&s * MWFGD—water m, = O 8’ m, = 0 2 ( 1) 5 1 8 Mg/kg) '
‘ I 316~421 pg/kg (23~
Y= ﬁ x 100 (2) 850 pg/kg) ; 14
F(t()al C(:()al F‘dSh 6 'J‘g/kg ( 1 -
Coa F, 120 wg/kg) 2 #
(3143 pg/kg) o
e e 2 988 ~4 694
gypsum gas
MWFCD—WLAIH‘ Y }Lg/kg ( 160 -
348 pug/kg) 7-8 22223
ma mh
3
Table 3 Contents of Hg in tested samples pe/kg
Hg Hg Hg Hg Hg Hg Hg Hg
188 423 5.0 5015
1# 153 174 416 421 5.6 6.0 4523 4 694
181 422 7.3 4 545
315 318 3 040 2 984
2# 303 321 311 316 3240 3143 2 994 2 988
318 318 3151 2 986
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2#
1# o
° 1# 7 23
MW'FGD—wawr = 0° 3
723-25 . 4
2#
o 5 2 o
N N 20.9% ~
o 23.6%0.02% ~9.2%32. 6% ~ 59. 9% 16. 5% ~
37. 4%
26 N ( .
Hgo Hg%) 26-27 28
( Hgo ) » 16.5% ~37. 4%
o 1# 24# °
4
24 Table 4 Parameters used for calculation of the mass
balance model t/d
1#
Hg(’ 1# 9 000 1 100 260 200
17; 30 2# 10 960 2912.8 514 383.6
24
5
0 Table 5 Migration of Hg in fly ash slag gypsum
. Hg and flue gas %
He C_ )
H 0
g 1# 23.6 0.02 59.9 16.5
2# 20.9 9.2 32.6 37.4
( WFGD)
Hg™' . 1# 2#
ESP
Hg" WFGD
Hg’. Hg™ ESP Hg"
Hg"
o 2 Hg
2.2 Fig.2  Distribution of Hg in flue gas and coalired

solid by-products
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2.3
2.3.1
3 4
6 o
o 360
1#  2#
93.6 kg/a  475.2 kg/a.
6

Table 6 Input and emission of Hg of tested coal-fired
power plant kg/d

1# 1.57 0.001 3 0.37 0.94 0.26
24 3.52 0.323 1 0.74 1. 15 1.32
2.3.2
(
)
2015
2014
( 7) 31 .
7
7
Table 7 Utilization and rate of by-products of
coalfired power plants %
42 16 29 5 4 4
68 - 32 - - -

( 1320°C )

500 °C
92% * ; ( 1 000 ~
1 100 C) 28% *
(200 ~400 C *)
31% ° .
31 .
36
6
1# 2#

133.2 kg/a.266.4 kg/a
338. 4 kg/a 414 kg/a.

13 33-34
7

(3) (4 1# 2#

62.3 kg/a.124. 6 kg/a  33.6 kg/a.41.1 kg/a.

1# 2#
189.5 kg/a
640. 8 kg/a.
3
1)
0.02% ~9.2%
20.9% ~ 23. 6% 32.6% ~
59.9% 16.5% ~37. 4%
2)
1# 24
96.0 kg
165. 8 kg 189.5 kg
640. 8 kg
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Abstract: Feed coal and three types of solid by-products of coal ( including the slag fly ash and WFGD gypsum) in two representative
coalfired power plants in Anhui Province China were collected and mercury contents and speciation in four types of samples were de—
termined using direct mercury analyzer then mercury distribution and transformation rules during the coal-fired process were discussed.
In addition twice mercury release characteristics in coal and its solid by-products were estimated using mass balance model and the re—
emission model respectively. Results show that mercury contents in feed coal slag fly ash and WFGD gypsum are 174 ~321 pg/kg
421~316 pg/kg 6~3 143 pg/kg and 2 988~4 694 pg/kg respectively. Mass balance model suggests that shares of Hg in fly ash
WEGD gypsum and flue gas in 1# and 2# power plants are 20.9~23.6% 32.6~59.9% and 16.5~37.4% respectively and only
0.02~9.2% of Hg exists in the slag. Re—emission model calculation simulation results display that during the high temperature re-utili-
zation using byproducts ( fly ash and WFGD gypsum) from 1# and 2# coalfired power plants to produce cement and gypsum wallboard
the mercury emitted to air are about 96. 0 kg/a and 165. 8 kg/a respectively. Combined with two calculations for the mercury emis—
sion this work obtained that the total Hg released to air are about 189. 5 kg/a and 640. 8 kg/a for 1# and 2# power plants respective—
ly. The present study could provide reference for pollution control of mercury during the power generation process of coal—fired power
plants.
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