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Tab. 1 Analysis of the composition of coal rank being tested

M,/ % Ayl % Val % FC,q/ % Cu! % S.a!/% H,y/ % O/ % N/ % Cly/mg*kg Hg,/ng* g7l
5.26 42.79 21.8 30.15 32.67 0.8 2.49 8.23 0.37 420.5 380.2
(CM) . .
(0.50% <S,,<0.90%) (GB/T 15555.1 - 1995
380.2 ng/g p)
220 ng/g 420.5 mg/kg 3
500 mg/kgo ; ( FG)
1 106, MD - 254 ;
2.2 N N N LOI WS - G150
N N : BET
( BA1.BA2) BT -2001 ( )
( FA1.FA2) 2 o
3 ( FA3.FA4.FAS5);
2 75% 100% N
Tab.2 Carbon content specific surface area and mercury content of fuel and slag under the
75% and 100% load operating conditions
75% (225 MW) 100% (300 MW)
1% /m?eg™! /um  Hg/ngeg™! 1% /m?eg” /um  Hg/ngeg™*
CM 30. 15 380.2 30. 15 380.2
BAI 2.77 2.0 3.05 2.9
BA2 2.85 2.4 2.96 2.6
FA1 2.02 3.28 73.45 94.8 2.14 3.48 65.26 102.2
FA2 2.28 3.55 68.75 99.3 2.41 3.62 67.04 104.6
FA3 4.25 7.35 31.42 1050.5 5.02 9.48 18.75 1584.6
FA4 4.96 9.87 15.42 1617.3 4.42 7.86 27.59 1189.9
FAS 4.81 8.12 26.48 1286.0 4.77 8.59 21.32 1408.5
FG/pg *m™ 18.8 20.4
3 o
3 3.2
2 N N
3.1
1.4 1 kg 4
6.02 m’ o 2
2 225 MW
300 MW 118. 6% o 2
124.8% »

70% —130% 3 2



- 126 - 2015
LOI 1 o
3 ;
Tab. 3 Mercury distribution and proportion
/% /% 1% /% °
4.8 71 0.2 24 8%
88% Ca( OH), HgCl,
SO, Ca0  Hg’
® CFB
50% Hg® Hg
(p) FF/ESP o
4
4.1
0.18 t
1 N Hg’
Fig. 1 Relationship between the carbon and Hg’* Hg**
Relationship between the specific surface Hg( p) FF o
area and mercury content 2 °
4.2
3 1% CaBr,
71% 4.8% Hg’ Hg**
o 1 0 Hg’
LOI
LOI ( Br)
s 1% 3% 5%  CaBr, 5% CaBr, Hg’
3 +FF 7 5% CaBr, 1% CaBr, Hg’
76% CFB 7%
o CFB 1%  CaBr, o CaBr,
LOI Hg’
CFB CaBr, + H,0—CaO +2HBr (1)

4HBr + 0,—2Br, +2H,0( ) (2)
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Fig.2 CFB boiler collaborative mercury removal process
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large amount. The NO, emissions from the boiler will drop conspicuously declining 68.8% 52.9% and 56.6% at
a load of 100% 75% and 50% respectively. The temperature of the flue gases at the bottom of the tube platen will
obviously increase and the main and reheat steam characteristics will improve considerably thus the temperature will
increase to the design value and the heat load of the wall surface of the water wall will be more uniform. Although
the carbon content of flying ash and CO emissions concentration will increase yet the temperature of the exhaust flue
gases will decline by about 10 °C and the decrease in the heat loss of the exhaust flue gases will be greater than the
sum of the mechanical and chemically incomplete combustion loss thus increased therefore the boiler efficiency will

increase. Key Words: pulverized coal low NO, combustion in-depth air staging numerical simulation

300 MW CFB = Study and Experiment of the Synergy Mercury Removal
Technology for a 300 MW CFB Boiler BAI Jian-yun WANG Li ( Shanxi University Taiyuan China Post
Code: 030013) ZHANG Pei-hua ( Shanxi Pingshuo Gangue Power Generation Co. Litd. Shuozhou China Post

Code: 036800) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -124 -128

A test and analysis were performed of the mercury content of coal burned and combustion products of a 300 MW cir—
culating fluidized bed boiler under various operating conditions. The results show that the mercury content and car—
bon content of flying ash and specific surface area assume a positive correlation and the mercury content of combus—
tion products increases with an increase of the load of the boiler. In this process the leading edges in eliminating
mercury from a CFB boiler were analyzed. To further reduce the mercury content of the flue gases and attain an ul-
tra low emissions of mercury on the basis of making full use of the currently available device a synergy mercury re—
moval process was designed to add the oxidization agent in the front of the boiler to make more HgO to be converted
to Hg’" and to additionally install a humidification and activation device after the air preheater in the tail portion of
the flue gas duct to make more in the flying ash to be converted to Hg( p) thus captured by the bag type dust pre—
cipitator. The feasibility of the process in question was also analyzed. Key Words: CFB boiler mercury content of

combustion products mercury emission characteristics synergy mercury removal technology ultra low emissions

SAPG = Study of the Thermodynamic Characteristics of a SAPG
( Solar Thermal Aided Power Generation) System Based on a Dynamic Simulation Model CUI
Ning MA Shi-ying ( North China University of Electric Power Baoding China Post Code: 071003) WU Ming-mi-
an ( Baoding Huafang Science and Technology Stock Co. Lid. Baoding China Post Code: 071051) //Journal of

Engineering for Thermal Energy & Power. -2015 30(1). -129 -137



