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1. Mercury Air Emission Inventories

= Global Distribution of Anthropogenic Mercury Emissions to air in 2010

Total anthropogenic mercury emission to the atmosphere in 2010, g/km?®

<050 [ 05-1 1-25 25-5 5-10 10-50 s0-100 [ 100-500 [ s00-1000 [ 1000-44s5

Global Grand Total (2010) : Ave. 1,960 ton-Hg (1,010 ~ 4,070 ton-Hg)

Reference : - UNEP, Global Mercury Assessment 2013
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1. Mercury Air Emission Inventories

= Global Anthropogenic Mercury Emissions in 2010
H-BEE  Fossil fuel combustion (power & heating)
Metal production (ferrous & non-ferrous)

Chlor-alkali industry

Waste incineration, Waste & other

1

Artisanal and small-scale gold mining

Cement production

Other

35 2200

- Minamata Convention adoption ('13.10)  27p# #Uf £Q 234 HR=C

ORI - ANNEX D (major management source) cEER ) | IR ‘°°7"'3”’“L-: FEEaE “_’0"’){*@’“.:
» 0L OflR, &%, X1 &) » OJIIR, AL SR,  TrAIME x4, X|0} XIG 8

TEXTAND ANNEXES 1. Coal-fired power plants; | UTAE I oz, gt axis |
2. Coal-fired industrial boilers; | 3.08 1

3. Smelting and roasting processes used in 3.07 | | I

the production of non-ferrous metals L7138 | 1.00 | 04 osg |

4. Waste incineration facilities; R . a1 |

5. Cement clinker production facilities. # R KU | ¥R O0R S | 83 0R SsU |

Reference : 1) Adapted from UNEP, Global Mercury Assessment 2013 Designed by Zoi Environment Network
2) Ministry of Environment, Survey on Blood Heavy Metal Concentrations & Korean 2005




1. Mercury Air Emission Inventories

= Anthropogenic Mercury Emission (Air) in Korea

Oil fefine Oil Refining
0 v Thermal power plant 52% Thermal Power Plant
25.5% g o
]

Cement Production
345%
Glass Production Combustion

0.9% Induls;r;i:'l/Uses
.0 /0
Pulp and Paper MW
Production 0.4 %

Non-ferrous Metal
(Zn, P, Cu) Production
0.1%

Combustion in

Domestic
Tron and Steel Production HMIWI /Residem]l"al Uses
1% 88% R
Cremation
0.1%
K Non-ferrous Metal o
Sludge Incinerator Mobile sources (Zn, Pb, Cu) Production Waste Incineration
21.0% . 01% 16% Iron & Steel Production 151%
AT% ' 6.8%
Annual Hg Air Emission (2007) : Ave. 12.8 ton-Hg Annual Hg Air Emission (2010) : Ave. 7.2 ton-Hg
Kim et al., 2010; Atmospheric Environment 44 (23), 2714-2721. NIER, Report of Integrated Hg Management, 2013
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2. Emission, Speciation, and Behavior of Hg in Anthropogenic Sources

= Mercury Compounds Analysis in Annex D

Mercury Stack Sampling EPA Method 7470, 7471 EPA Method 1631

§ Air & Waste Engineering Laboratory




2. Emission, Speciation, and Behavior of Hg in Annex D Sources

=  Mercury Compounds Analysis Method
Ontario Hydro Method (ASTM, D 6784-02)
15t- 34 Train 1N KCl (100ml)
4t Train 5% HNO,;-10%H,0, (100ml)
5th - 7t Train 4wt%KMnO,-10%H,SO, (100ml)

Stack Probe @ Filter Thermometer

Thermocouple | Holder

; Liner ; '
Heated Wall .'_ﬁGF
Probe ¥
&% Bath

il "J !
: / Heated
Pitot %r Area [
M t
anometer B siica

7 ) NH Gel
KCI S50,/KMnO,

(Oxidized Hg) HNQ, /H,O, (Elemental Hg)
Bypass Vacuum (Elemental Hg)

é Glass Thermometer Glass

Check

Valve
Ice

Vacuum Line

EERC KG13642.CDR

Reference : - Ontario Hydro Mercury Speciation Method, Mercury
Measurements Workshop (2004) DOE/NETL and EPRI

§ Air & Waste Engineering Laboratory



2. Emission, Speciation, and Behavior of Hg in Annex D Sources

= Oxidation Trend of Hg

Hg? - Hg*

1. Temperature increase : Hg?* {,

2. Chlorine (Cl) content increase : Hg>* T
3. NO,, HCl, NO & SO, complex : Hg**
4. Passing through ESP : Hgz*

5. Passing through wet FGD : Hg?* {

6. Passing through SCR : Hgz* P

Reference : - Pudasainee and Seo (2009) Atmospheric Environment 43

} Air & Waste Engineering Laboratory



2. Emission, Speciation, and Behavior of Hg in Annex D Sources

= Coal-firing Power Plants

Lime/Limestone

Total Mass Balance 112.1 % 0.028 kg/d O~ Emission
(1.7 %) 0.02 kg/d
(1.05 %)
Boiler SCR ESP FGD
Fuel
1.62 kg/d
(98.3 %) Wastewater,
Sludge
N \
Bottom Fly ash Gypsum & Stack
0.0002 0.95 kg/d Wastewater
kg/d (57.6 %) 0.88 kg/d
(0.01%) (53.47 %) L’
\ 4 \
4 a 06 06
Bottomash
0.5 + 05
3 3
0.4 4 0.4
2 2 03 03
0z | 2 | Coal Power Plant
1 4 . . . .
' 01 o I I I Hg Emission Contribution
0 00 - oo | Mass balance Ave. (97.0 %)
Hgp Hgo Hg2+ Hap Hgo Hg2+ Hgp Hgo Hg2+ Hagp Hgo Hg2+
Total Hg Total Hg Total Hg Total Hg
4.70 ug/Sm?3 4.11 ug/Sm? 0.75ug/Sm? 0.48 ug/Sm? SCR: Selective Catalytic Reactor

@ Air Emission standard in Korea
(Coal-firing power plant) : 0.05 mg/Sm?3

CS-ESP: Cold side Electrostatic Precipitator
FGD: Flue Gas Desulphurization

Reference : 1)Kim and Seo (2010) Ind. Eng. Chem. Res., 49(11)

2) Study on Emission of mercury for the atmospheric emissions facilities (j_ld
(2010) NIER. Conducted and Reported bv Yonsei Universitv

| Air & Waste Engineering Laboratory




2. Emission, Speciation, and Behavior of Hg in Annex D Sources

= Non-ferrous Metal Facilities

. . APCDs
ID Status of APCDs and Sampling Point
Type
| [ ventui | | | Bolicen || _DPry
Zinc & Lead ESP Scrubber ESP Norzink Tower
30, 1= S0z o Wet
#1 — Adsf)rp_ Adsorp. Scrubber Stack
Tower Tower
D
Copper ws ESP Tower |
#1 S0, 1 TO2 one Wet
—{ Adsorp. Adsorp. FGD Stack
Tower Tower

Total Mercury

242
219 219 %

= r "
w o w
&
8

[y
o

053 0.59 061 058

Concentration (ug/Sm?)
o
r

o
o

Zinc Copper Lead

W1 W2 W3 Wavg

Hg Compounds emission ratio
(Non-ferrous Metal Production)
mHgp mHg0 = Hg2+

Hg Speciation ratio, %

0%

Zinc Copper Lead

® Total Hg Concentration (outlet APCDs)
- Zinc Facility : 1.80 ug/Sm?3

- Cupper Facility : 0.58 ug/Sm?3

- Lead Facility : 2.26 ug/Sm?3

® Measured Facility has High Efficiency
APCDs for Hg reduction

- B/F: Remove Hg-p

- Wet APCDs & FGD : Remove Hg?*

@® Air Emission standard in Korea

(Non-ferrous smelting Facility) : 0.05 mg/Sm?3

Reference : - Study on Emission of mercury for the atmospheric
emissions facilities (I) (2008) NIER , Conducted and ReportéL& by Yonsei

Zinc & Lead Facility Hg Emission Contribution

Waste acid_-Sulfur acid
Effluent water
Air Emission

Zinc Facility Hg Emission Contribution
Mass balance Ave. (68.26 %)
Zinc product
Air

ad product
Cadmium product

Mass balance Ave. (over 100 %)

Sulfur Acid

Effluent water

Copper Facility Hg Emission Contribution
Mass balance Ave. (97.06 %)

| Air & Waste Engineering Laboratory



2. Emission, Speciation, and Behavior of Hg in Annex D Sources

I
= Municipal Waste Incineration

Stack Flue Gas&

APCDs Boiler APCDs ‘ Fly ash in gas
i i . 8.92%
ID Status of APCDs and Sampling Point Type 1\2!;31; T e e e | (.05.22.71%)
200¢ 200¢ a =
Inci \I/ SDA — BF — SCR J/ Stack v v
MWI #3 ncinerator T ? tac Dry
samplin sampling Bottom Ash Fly Ash
bornt et 4.42% 86.67%
220°C 180°C 0.48-11.86%) {74.0394.36%)
MWI #6 Incinerator T ESP 1 WS — ACl | BF | SCR T Stack Wet
Sampling Sampling
Paint Paint

® Input Waste : Variety type of waste at the same time
-> Various chemical reactions & effects

m Hg-p m Hgo - Hg2+

100%6 69.67 ug-Hg/m*= 5. 74 ug-Hg/ m?
32- 80%
B . MWI Hg Emission Contribution
2 a0 SDA: Semi-Dry Absorber
0% BF: Bag Filter

Inlet APCDs OCutlet APCDs

SCR: Selective Catalytic Reactor
® High efficiency APCDs is equipped compared with other facilities
® Air Emission standard in Korea

(Incineration Facility) : 0.08 mg/Sm3 ACI: Activated Carbon Injection

WS: Wet Scrubber

Reference : - Study on Emission of mercury for the atmospheric

§ Air & Waste Engineering Laborato
emissions facilities (1) (2008) NIER , Conducted and Report&gby Yonsei 8 8 ry




2. Emission, Speciation, and Behavior of Hg in Annex D Sources

®» |ndustrial Waste Incineration

Flue Gas
. . APCDs 54.81%
ID Status of APCDs and Sampling Point Tvpe (as.aemga%) Stack
yp Boiler AP(Ds -
ingas
Lo 138°C 145°C W\aste . 1.03%
Existing l | o, W W = mm omm omm o mm (0.61-1.45%)
IWI #1 Measu red Incinerator Dry Cyclone ’T‘ BF ’T‘ Stack Dry ; :
FaCI|ItIeS Sa;mr‘.i:g Sa;;?rllwtr'lg '
980°C 67°C Bottom Ash Ry Ash
New $ i 1.78% 42.38%
IWI #6| Measured |lndnestor Fq SNCR = O BT W o Stack Wet (0.17-3.38%) (28.56-56.21%)
FaC|||ty campling sampling Bottom Ash
Point Point

@® Input Waste : Various type of wastes
® Emission Concentration : large Variation range

Hg compounds emission ratio

Hg compounds emission ratio
(I'WI New Meafured Facility)

(I'WI Existing Meafured Facility)

=Hgp =Hg0 =Hg2+

mHgp =mHg0 =Hg2+
100%% - 1000 -

80% -

60% -

Fly ash in gas

IWI Hg Emission Contribution

He speciation ratio, %
Hg speciation ratio, %

026 - 0%

Inlet APCDs Outlet APCDs

BF: Bag Filter

Inlet APCDs Outlet APCDs

SNCR: Selective Non-Catalytic Reactor
® U.S. EPA(1999) Data : 0.48~1,396 ug/Nm?3 (Outlet APCDs) : large variation range

® Air Emission standard in Korea CT: Cooling Tower

(Incineration Facility) : 0.08 mg/Sm?3 WS: Wet Scrubber

Reference : - Study on Emission of mercury for the atmospheric

. s r% g . Air & Waste Engineering Laboratory
emissions facilities (11 ) (2010) NIER, Conducted and Reportéd by Yonsei




2. Emission, Speciation, and Behavior of Hg in Annex D Sources

= Sewage Sludge Incineration

. . APCD
ID Status of APCDs and Sampling Point Ty(|:oes Etc.
Waste fluid sand
261 °C 28°C
SS| l l
. Fluidized
#1 Incinerator T BF SDR WS T Stack | Wet
Incinerator
~ Sampling Sampling
#2 Point Point
® Total Hg Concentration
- Inlet APCDs : 670.02 ug/Sm?3 / Outlet APCDs : 2.81 ug/Sm?
Hg compounds emission ratio (SSI)
-e\é S0% |
£
E A ea
2000 Sewage Sludge Incinerator
one _ Hg Emission Contribution
Tolet APCIDs COutlet APCID>s Mass balance Ave_ (72.4 %)
® Measured Facility has High Efficiency APCDs for Hg reduction.

- B/F : Remove Hg-p

- SDR & Wet Scrubber : Remove Hg? BF: Bag Filter
® Air Emission standard in Korea

SDR: Semi-Dry Reactor
(Incineration Facility) : 0.08 mg/Sm?3

WS: Wet Scrubber

Reference : - Study on Emission of mercury for the atmospheric
emissions facilities (I) (2008) NIER , Conducted and Report&éby Yonsei

§ Air & Waste Engineering Laboratory



2. Emission, Speciation, and Behavior of Hg in Annex D Sources

= Cement Kilns

80.0 - Total Mercury

700 - APCDs RE : 57.32 %
-~ 58.01
= 60.0
<
9 500
S 400
5
€ 300
]
=
S 200

10.0

0.0

CK #1 CK #2 CK #3 Avg.
B lnlet APCDs ™ Qutlet APCDs
ID Status of APCDs and Sampling Point APCDs
Type
« Sampiing Pont  Sampling Point
L i Dry
#1~#3 || Incinerator = Spraytower B Stack

® Total Hg Concentration
- Inlet APCDs : 42.55 ug/Sm3
- Outlet APCDs : 18.16 ug/Sm?3

Hg compounds emission ratio (CK)
EmHg-p ®Hg0 wHgl+
100% -

s0%0 -
60%e -

40%0 -

Hg speciation ratio, %

0% -

0% -

Inlet APCDs Outlet APCDs

® Input materials : Various type of Secondary fuel &
Raw material - Impact on Hg Emissions

® Air Emission standard in Korea

(Cement Clinker production) : 0.08 mg/Sm3
BF: Bag Filter

Reference : - Study on Emission of mercury for the atmospheric
emissions facilities (1) (2008) NIER , Conducted and Report&g’by Yonsei

| Air & Waste Engineering Laboratory



3. Co-beneficial Effect of APCDs on Mercury Removal

= Coal-firing Power Plants

.r__iwidely used configuration

Removal (%) H
Portion &
Fuel (%) Configuration of APCDs Preceding | .. concentration
(1]
research Literature (ug-Hg/m?3)
| 6270 |[ooter [ scr [ e» Hroo Howmer] o7 | &7 | (%,
Bitum | o ac ‘ (0.23~2.47)
inous 2.01
16.07 i 78.24 70 2.77
. Boiler H SCR H EP — FGD StaCk | . (208~333)
Anthr
acite i‘ 42.56 Boiler EP FGD Stack ﬂ 80.10 81 2.80
41.37 || Boiler Ep Stack | 68.57 22 2.75

® Co-beneficial effect of APCDs
- ESP : only Hg, is removed
- ESP + FGD : Hg, and Hg** are removed

- Hg, and Hg?* are removed with more Hg?* available at FGD intlet

References : 1) Study on Hg emissions from domestic industrial facilities (1)(2008) NIER, Conducted and Reported by Yonsei
2) Study on Hg emissions from domestic industrial facilities (11)(2010) NIER, Conducted and Reported by Yonsei
3) A study on integrated management of mercury using and emission facilities (2010) NIER
4) Kyu-Sik Park et al., (2008) Emission and speciation of mercury from various combustion sources, Powder Technology, 180, pp. 151-156
5) Jin-Ho Sung et al., (2014) Performance of Removal Efficiency for Mercury Compounds using Hybrid Filter System in a Coal-fired Power Plant, J. KOSAE, 30(3) pp.261-269

6) UNEP (2014) Guidelines BAT/BEP for mercury emission control from coal combustion

7) Technical Background Report for the Global Mercury Assessment 2013




3. Co-beneficial Effect of APCDs on Mercury Removal

= Coal-firing Power Plants

Existing Control Equipment Qualitative Hg Capture

ESPc only Good capture of particulate- or sorbent-bound
ESPh only Low co-benefit capture
FF only Good co-benefit capture of Hg?*; Hg®

ESPc + Wet FGD Good co-benefit capture for bituminous coals

ESPh + Wet FGD

Moderate co-benefit capture for bituminous coals

SDA + FF Very high co-benefit capture expected for bituminous coals
FF + Wet FGD Good co-benefit capture for bituminous coal

SCR + ESPc Good capture of particulate- or sorbent-bound Hg

SCR + ESPh Low co-benefit capture

SCR + ESPc + Wet FGD

SCR + HEX + LLT-ESP + Very high co-benefit capture for bituminous coals, less for low rank
Wet FGD coals

SCR + SDA + FF
SCR + ESPh + Wet FGD
SCR + FF + Wet FGD

Note: special considerations for seawater FGD

ESP = electrostatic precipitator ESPc = cold side ESP

ESPh = Hot side ESP FF = fabric filter

SCR = selective catalytic reduction SDA = spray dryer absorber (dry scrubber)

Wet FGD = wet flue gas desulfurization scrubber
- -

Reference : European IPPC Bureau (EIPPCB) (2013). Best Available Techniques (BAT) Reference Document for the Large Combustion Plants
Srivastava et al., (2006). Control of Mercury Emissions from Coal-Fired Electric Utility Boilers, Environ. Sci. Technol., vol. 40, pp. 1385-1392, 2006.

Good capture of particulate- or sorbent-bound Hg

Very high co-benefit capture for bituminous coals
Poor capture of particulate-bound Hg and total Hg for low rank coals

High level of Hg capture for all coals




3. Co-beneficial Effect of APCDs on Mercury Removal

= Non-ferrous Metal Facilities
.r_ jwidely used configuration

Non- Removal (%) Hg
ferrous Configuration of APCDs Precedin concentration
metal '8 | Literature | (ug-Hg/m3)
research
. |
|| Vventuri || || Boliden || Dry
_ ESP SC?Sblkjagr ESP Eﬁ’,r'giﬁ Tower 1.23 ,
Zinc SO, 1% SO2 2nd 99.9 = (0.71~1.80) :
- Adsorp. Adsorp. Scrubber Stack
Tower Tower I
|
Dry
Cooper = = Tower |- 99.9 99 0.40 :
P SO, 1% SO2 2nd ' (0.20~0.58) 1
— Adsorp. Adsorp. FGD Stack I
Tower Tower
Venturi f)ry |
. ESP Sc?Sbl;)relr ESP Tower | 99 9 99 3.09 I
Lea SO, 15 SO2 2 ' (0.57~6.44) !
—1 Adsorp. Adsorp. Scrubber Stack |
Tower Tower |

® High Hg removal efficiency of APCDs for
- Hg oxidized in sulfuric acid process
- Most Hg?* controlled from Boilden Norzink

Reference : 1) Study on Hg emissions from domestic industrial facilities (1)(2008) NIER, Conducted and Reported %%

2) Study on Hg emissions from domestic industrial facilities (11)(2010) NIER] Gonducted and Reporte@ Y8
3) Technical Backeround Report for the Global Mercurv Assessment 2013 LE




3. Co-beneficial Effect of APCDs on Mercury Removal

= Waste Incineration (MSW)
,r_ jwidely used configuration

Removal (%) Hg
Scale . . .
Waste (ton/hr) Configuration of APCDs Precedin concentration
& | Literature | (ug-Hg/m3)
research
6.25- sNcRH sbR H B H scr H stack
11 65 97.08 4.55
i SDA BF Stack
Munlc.:lpal 330 68.61 - 6.84
Solid
waste
7.50 SDA BF SCR Stack 93.95 i 10.52
2.79 SDA H ACI H BF FH SCR H Stack 92.92 _ 7.07
5.30 SDA ACI BF Stack 86.92 - 4.19
4.75 EP H WS H ACI H BF H SCR H Stack 71.07 99 4.42

Reference : 1) Study on Hg emissions from domestic industrial facilities (1)(2008) NIER, Conducted é"“\-é:":'@ rxglbgmte Engineering Laboratory
2) Study on Hg emissions from domestic industrial facilities (II)(2C;1 ) NIER, Conducted arfeqgorted by Yonsei



3. Co-beneficial Effect of APCDs on Mercury Removal

= Waste Incineration (ISW)
.’_';widely used configuration

Scal Removal (%) Hg
Waste (tocna/l(:r) Configuration of APCDs Precedin concentration
i
& | Literature | (ug-Hg/m3)
research
Wet Ad
3.00 cy Hor H BE Eli pti‘z‘:]r -| Stack 95.08 - 3.86
0.40-
2.00 CY BF Stack 41.79 - 918.71
3.00- BF or PT or
industrial 384 SYH e OAWSH secr T Stack 60.52 - 6.98
Solid I_1;0_ - e [ I
t «£LU” SNC |] SDR || 1 | | ) I
waste | 4.00 R oraci 1 CY [ BF [{ WS || Stack 43.41 >95 41.31-64.48 :
1.40-
6.5 EP WS SCR Stack 92.16 - 43.16
6.00-
6.5 EP H vSs H ws H SCR H Stack 99.23 - 0.13-40.69

® Low removal efficiency & high Hg emission
- Some IWI need to apply BEP & BAT (ACI, WS etc.)

Reference : 1) Study on Hg emissions from domestic industrial facilities (I)(ZO(%SQ NIER, Conducted an f.‘ rwwmte Engineering Laboratory
2) Study on Hg emissions from domestic industrial facilities (11)(2010) i

NIER, Conducted arfe@#ported by Yonsei



3. Co-beneficial Effect of APCDs on Mercury Removal

= Cement Kilns

f “widely used configuration

CK (1)

7.98

ESP

BF

Portion Removal (%)
of Hg
Facility ) Configuration of APCDs i concentration
production Preceding Literature He/m3
(%) research (ug-Hg/m?3)
I
CK (3) : 35.74 SNCR BF Stack || 51.43% 18.17

(3.05~41.64) !

® Simple APCDs & low removal efficiency

- Using alternative fuel(waste) - changes in mercury emssion

- Need to apply Best Available Technology & Best Environmental Practices

Reference : 1) Study on Hg emissions from domestic industrial facilities (1)(2

b
2) Study on Hg emissions from domestic industrial facilities (11)(2010)

NIER, Conducted an SR

gported by Yonsei

S 8L Wikite Engineering Laboratory
NIER, Conducted arfehi



4. Effect of BATs Application to Existing APCDs

= Coal-firing Power Plants

- Anthracite
Boiler —{ EP — FGD —{ Stack Boller —— EP | FGD — Stack Hg
Removal (%) emission
(ton/yr)
ing) 2010 80 0.002
SCR, FGD 80 0.001
Bolr  SCR H EP H FGD HStak| |ger f 5CR  AC) f| EP | P f Stk (Applying)
ACI
. . (Applying) 90 0.001
- Bituminous
Boller H SCR H EP H FGD H Stack
Hg
ACl o Add. Removal (%) emission
( ) (ton/yr)
2010 75 1.171
Boller H SCR H ACl H EP H FGD H Stack ACl or Br 90 0.507
(Applying) '

22 5 Air 8 Waste Engineering Laboratory



4. Effect of BATs Application to Existing APCDs

= Non-ferrous Metal Facilities

- Zinc
ESP Venturi Esp H Boliden || Dry Asgizoirls || ifj)szof: L1 scrubber | Stack
Scrubber Norzink Tower Tower. Tower'
- Cooper
Dry SO, 1+ SO2 2/
WS ESP Tower Adsorp. Adsorp. FGD Stack
Tower Tower
- Lead
ESP H SVe”gg” ESP | Boliden L T([))V%r idoszo:;t. — ig)szofpd L scrubber H Stack
L Norzink Tower Tower
Division Zinc Cooper Lead
Removal (%) 99.9 99.9 99.9
2010 (ton/yr) 0.005 0.004 0.003

23

g § Air & Waste Engineering Laboratory




4. Effect of BATs Application to Existing APCDs

= Waste Incineration H
.. Removal .g.
Division o emission
(%) (ton/yr)
SDR; BF, SNCR , WS, o010 0D
SCR NCR SDR ACI _ :
(a ng) (a ng) msw | SDR, BF, SCR
, or SNCR 98 0.04
‘ SCR0 e IR e | (applying)
meaor  SOR R BF an [ 9K SR OF 1 BF 1S p 2010 ] 0.14
<Municipal Solid Waste> <Industrial Solid Waste> SNCR, SDR
ISW | or AClI, BF,
We 98 0.08
. lyi
= Cement Kilns (applying)
Kiln SNCR BF Stack » —
L 0 g emission
Division Removal (%) (ton/yr)
SN EP 2010 50 2.68
(a )
g SNCR,'EP - 136
(applying)
Kin HSNCRH EP H BF H Stack

24 5 Air 8 Waste Engineering Laboratory



4. Effect of BATs Application to Existing APCDs

- Coal power plants

1.500
S
= 1.000 0.66 ton/yr
o
€ eduction
]
]
5
o 0.500
T
©
=
o
o
<
0.000 5 B
2010 Applying BAT
m Anthracite m Biminous

- Waste incineration facilities

- Non-ferrous metal smelting facilities

Annual Hg emission{ton/yr)

0.020

0.010

0.000

2010

Enough

Applying BAT
[ Zinc | Cooper M Lead ppiving

- Cement clinker production facilities

0500 4.000
'g_ 0.400 E
: = 1.32 ton/
5 g .32 ton/yr
5 0300 1 n/vr s }
0.15to ) Iy £ reduction
5 o0 reduction g 2000
T T
§ i £ 1.000

0.000

2010 Applying BAT 0.000
BMSW mISW 2010 Applying BAT
25 X Air & Waste Engineering Laboratory



4. Effect of BATs Application to Existing APCDs

46

40 -

5 Other source
322 _
B Industry production
i ® Stationary combustion oil refining
19%

12.8

10 - 84

0 I cement production
T T T

37%

Lk
=

oil refining
28%

ton-Hg (year)
[ ]
=

cement productiolyon-fer
25% proﬂ

Pacynaetal, AMAP/UNEP Kimetal., AMAP/UNEP
(2000) (2005) (2007) (2010)

AMAP/UNEP (2010) Applying BATs (2010)

[l |:| Decreasing Trend
8.04 ton/yr 5.40 ton/yr

26 } Air & Waste Engineering Laboratory



5. Summary

v" International Convention on Mercury (Minamata Convention) was opened for
signature by UNEP in 2013.

v Mercury in flue gas was mainly speciated into gaseous form, particle bound
mercury was less. Elemental Hg was oxidized in dry APCDs.
Hg?* was absorbed in wet APCDs scrubber solution.

v" Inclusion of real output distribution factors resulted decrease in share of mercury
release into air, sector specific treatment/disposal and impurity in products,
where as distribution in water and land increased; this is due to the use of
efficient process technology and the co-beneficial effects by existing APCDs.

v" Article 8 of the Minamata Convention on Mercury addresses controlling and
where feasible reducing emissions of mercury (Hg) and Hg compounds (total Hg)
to the atmosphere through measures to control emissions. BAT (Best Available
Techniques) Guidance Documents for the control of Hg emissions will be soon
available for Annex D facilities.

v The attempt to utilize such BATs to existing APCDs in Annex D facilities was made
by suggesting proper BATs and which could be resulted in the reduction of mercury
emission more. In conclusion the emission inventory of mercury would be
reduced to under 5 tons annually by such application in South Korea.
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