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Table 1 Properties of coal and ash
M,  14.80 (Si0,)  22.98
1% Ay 6.92 o(ALOy)  7.06
Vi 31.34 o(Fe,05) 12,55
(o 46.26 w(CaO) 18.94
H, 221 /% ©(Mg0)  4.80
1% N 0.56 o(Na,0) 373
0, 1124 0 (K0) 1.18
St 0.65 (Ti0,) 0.48
DT 1255 ®(S0;) 2044
. ST 1279
HT 1283
FT 1285
1 , )
6.92% SO; 20.44% , Na,O CaO
3.73% 18.94% , Fe,Os 12.55% ,
MgO 4.8% , Al,O; s 7.06% .
Rz 2.5 S
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4, o
Na., Ca Fe
1.2
(
1 000 °C) , 9
, 1 a) o
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1 2 , 3

a) b) )
1 350 MW
Fig.1 Images of the slag at platen superheater of a
350-MW boiler
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3 XRD
Fig.3 XRD patterns of layered slags at platen
superheater
2
Table 2 Diffracted intensity of compounds in layered
structure
/cps
1 2 3
( ) ( ) ( )
NasSi;0s 5797 2 956 -
NaAlSi,06 7 594 - -
Na,Ca(S04)5 2393 4 890 -

CaS0, 22 270 25918 22 690
CaySisO g 4 480 - _
NaAlSi;Og = 3577 —

Ca,Si0, - 2239 5 470

Ca,MgSi,0; - 8 862 6 675
NagAleSig05:S0, - 10 133
Fe,05 - 4 455
3 CaxSig0gs 5
CaSi0Oy ; , Ca,MgSi,05,, 3
CaS0, , CaySi0O,
Ca,MgSi,0, , NagAlSig0,S0,
Fe,Os, o
3
3
1 : Ca CaO
S CaO .
. e=201_ S0,
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, (1) 3 CaS0,
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CaSO0,(1,s)+Na,S0,(g) — > Na,Ca(SO,);(l,s)
(3)
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NaAlSi,Os(1) > NaAlSi,O4(s) (5)
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Abstract: The reserves of Zhundong (ZD) coal in China are huge. However, due to its high contents of Na and Ca, slagging and fouling are
serious on the surface of the platen superheater at the furnace outlet area (at the flue gas temperature of around 1 000 °C). In this paper, to
explore the mechanism of the slagging in the high alkali coal combustion process, study is conducted on the slag samples from the platen
superheater of a 350-MW boiler. With the study, an obvious layered structure is observed in the slag, and the element compositions and
compounds in each layer are very different. This is because in the developing of slags, with the deposite temperature rising, different
physical-chemical reactions happen in the ash particles. Through the classification and the detailed analysis on the compounds in each
layer, the formation mechanisms of those different compounds are proposed.
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The Formation and Control of SO;in Coal-Fired Flue Gas
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Abstract: The SOj; in coal-fired flue gas is harmful to the operating conditions in coal-fired power plants, the environment and the human
health. To effectively reduce the SO; content in flue gas, based on the in-depth analysis on the sources of SO; and the formation of sulfuric
acid mist, the control measures employed both at home and abroad to inhibit the formation of SO ; and reduce its emissions are presented.
Meanwhile, the pros and cons of the technologies are analyzed. With the technology analysis, the denitration operation condition
optimization and the wet electrostatic precipitator are considered the better ones in effectively controlling SO 5.

Keywords: coal-fired power plant; flue gas; SOs; pollution control
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