Contents

1 Mercury and Its Effects on Environment and Human’s Health ........ 1
1.1  Mercury Emission SOUrces ..........ccooovvuiiiiiiiiiiiiiienininee... 1
1.2 Mercury Speciation and Its Transportation ................c..ooveee... 3
1.3 The Effect of Mercury on Environment and Human’s Health ........ 4
References ......oouuiii i 13
2 The Status of Mercury Emission from Coal Combustion
Power Station........... ... 19
2.1 Flue Gas Mercury Emission and Its Speciation ....................... 20
2.2 The Status of Mercury Emissioninthe USA .......................... 23
2.3 The Status of Mercury Emissionin China............................. 24
2.4 The Status of Global Mercury Emission ..............cccevviiiiiie... 27
References ......oouuiii i 29
3 Coal-Fired-Derived Flue Gas Mercury Measurement ................... 31
3.1 Ontario Hydro Method (OHM)............cooiiii ., 32
3.1.1 Introductionof OHM ..............oooiiiiii . 32
3.1.2 Procedure and QA/QC of OHM .............cccoeiiiiiiinnnn.. 32
3.2 Semicontinuous Emission Monitor (SCEM) .......................... 34
3.2.1 Introductionof SCEM ............coooiiiii ., 34
3.2.2 Comparison Between Different SCEM Methods ............. 36
3.3 Appendix K (Sorbent Trap Method) ...t 43
3.4 Comparison Between Different Mercury Emission
Measurement MethodS...........ovviiiiiiiiiiiiiiiiiiiiiiiiiiiiieen 43
3.4.1 Comparison Between SCEM and OHM ....................... 43
3.4.2 Comparison Between OHM, SCEM,
and Appendix K. 47
3.5 The Effects of Mercury Measurements on Mercury Speciation ...... 50
REfErenCes . ..ottt e 52

vii



viii Contents
4 The Influence Factors on Mercury Speciation............................ 55
4.1 The Effect of Halogen on Mercury Speciation ........................ 57
4.1.1 The Effect of Chlorine and Chloride on Mercury
SPECIALION ...ttt 58
4.1.2 The Effect of Other Halogen on Mercury Speciation.......... 61
4.1.3 Addition of Hydrogen Bromide (HBr)......................... 62
4.1.4 Addition of Hydrogen Iodine (HI) .....................oooo e, 63
4.1.5 Comparison of Impacts on Hg(0) Oxidation
by Different Halogen Additives..............ocooeeeiiiiinnn. 64
4.2 The Effect of SO,, NOx, and Other Constitutes
on Mercury SPeciation .........coeeviiiieeteiiiiieeiiiiiieeeenn. 68
4.2.1 The Effect of SOx on Mercury Speciation .................... 68
4.2.2 The Effect of NOx on Mercury Speciation .................... 70
4.2.3 The Effect of NO and SO, on Mercury Oxidation by HCl ... 71
4.2.4 The Effect of HO on Mercury Speciation .................... 72
4.2.5 The Effect of Fly Ash on Mercury Speciation................. 73
References ......ooouuiiii i 74
5 Coal-Fired Flue-Gas Mercury Control Technologies .................... 77
5.1 The Co-benefit of Existing Air Pollution Control Devices
(APCDS) ..t 79
5.2 Sorbent Development and Its Mercury Emission
Removal Efficiency ..........oooooviiiiiiiiiii i 84
5.2.1 Activated Carbon (AC) and Powdered Activated
Carbon (PAC) ... 85
5.2.2 Modified Powdered Activated Carbon......................... 88
523 Fly Ash .o 95
5.24 Novel Sorbent..........cooiiiiiiiiiiiiiiiiiiiiiii i, 100
5.3 Evaluation of the Effect of Sorbent Injection on Mercury
Removal ... 111
5.4 Additives into the Coal Combustion ...............cooviviiiiiiin... 125
5.5 Multi-pollution Emission Control Technology ........................ 129
5.5.1 Effects of Spiking Gases on Hg Oxidation
with or Without the SCR Catalyst ...............ccoooiie... 139
5.6 The Developing Trend of Coal-Fired Flue-Gas Mercury
Emission Controls..........ooouiiiiiiiiiiiiiiiiii i 146
5.6.1 Fuel/Raw Material Pretreatment .......................ooeaen 146
5.6.2 Existing Air Pollution Control Devices (APCDs)............. 147
5.6.3 Mercury AdSOrption ........ooeuiieeiiiiiiiiieiiiiiiiiieean. 147
5.6.4 Mercury OXidation.........oovuuuieeieiiiiiie e 149

R OIENCES . vt 153



2 Springer
http://www.springer.com/978-3-662-46346-8

Coal Fired Flue Gas Mercury Emission Controls

Wu, |.; Cao, Y.; Pan, W.; Pan, W,

2015, W, 157 p. 72 illus., 15 illus. in color,, Hardcover
ISBEN: @78-3-662-46346-8



