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Abstract

The emission characteristics of mercury in waste incinerators were investigated to get basic data for the policy
development on the emission reduction of mercury (Hg). For the study several important factors were analysed
from 4 incinerators such as mercury concentration, emission factors and removal rate for control devices. The
results are listed below.

Mercury concentrations in the flue gas were 0.39~ 5.96 ug/Sm> in MWI and 2.5~ 8.8 ug/Sm* in TWL. The distri-
butions of gaseous and particulate mercury in flue gas were above 99% and below 1%, respectively. Therefore, in
order to remove mercury effectively, it is important to control the gaseous mercury. Mercury concentrations in fly
ash collected from control device were found as 16.2~35.6 mg/kg-ash in FF of MWI. Also mercury concentra-
tions at the front and back point of control device of MWI were 33.45~62.65 ug/Sm® and 0.88~3.49 pg/Sm’,
respectively. Emission factors were estimated as 3.67 ~ 11.67 mg/ton in FF, 2.6 ~24.5 mg/ton in MWI with SNCR,
SDR and FF, 54.9~192.7 mg/ton in IWI with Cyclone and FF. Emissions from Municipal Waste Incinerator were
found both in minimum and maximum ranges. Annual mercury emissions emitted from MWI was estimated as
20.0kg (6.0~33.9kg).
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Table 1. Current state of municipal waste incineration data in Korea (2001).
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(Unit : ton/day)

Combustable Refuse

Incombustable Refuse ~ Recyclable Waste

Total

Garbage Papers Woods }}:;g:: Plastics  etc. /;\]/I;t:;s /eszl:lg etc. Papers Plastics etc.
Total 5908.5 9599 1,858.7 9778 356.5 6732 9870 10.5 0.1 677 4.7 87 37
Seoul 738.4 779 1623  178.1 58.4 97.9 163.7 0.1
Pusan 479.7 85.0 1243 53.7 14.8 875 1144
Taegu 482.1 61.6 179.3 72.0 320 82.1 55.1
Inchon 89.3 114 16.3 13.8 19.9 8.5 19.4
Kwangju 303.6 40.5 107.0 435 11.9 13.2 87.5
Taejon 168.5 36.6 35.2 28.6 1.5 15.0 51.6
Ulsan 323.0 79.8 63.3 84.5 21.1 29.1 45.2
Kyonggi 2,2919 4235 855.9 297.1 151.6 2180 2619 10.0 0.1 676 2.9 1.6 1.7
Kangwon 50.5 0.2 21.9 14.4 2.4 4.8 6.4 0.4
Chungbuk 47.3 1.1 15.2 14.6 2.0 5.7 8.7
Chungnam 194.4 24 61.8 37.5 10.2 9.8 727
Chonbuk 7.4 0.0 1.1 5.5 0.1 0.1 0.6
Chonnam 98.0 8.3 253 21.9 5.4 7.5 29.6
Kyongbuk 134.5 18.9 46.2 26.1 9.5 16.3 17.5
Kyongnam  492.1 1126 140.4 82.0 15.7 717 52.7 0.5 1.4 7.1 20
Cheju 7.8 0.1 3.2 4.5
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Table 2. Characteristics of measured mercury emission
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Table 3. Mercury analysis items of each emission sour-

sources.
ces.
Source  Capacity Control device Fuel ;
g Methad Controf Total Gaseo Partic- Fly
MWI#t  S0ton/day FF Municipal waste ource etna device Hg WCOB Jlate  ash
MWI#2 250ton/day SNCR, FF, SDR Municipal waste -
* - - -
MWI#3 300ton/day FF,SCR Municipal waste Wi #1F Method 101A Back 0
Cyclone, FF, Scrubber MWI#2 Method 1014 & Front & s} (S
IWigl  4.7ton/br Y A > Industrial waste ’ © Ontario hydro Method Back
Absorption tower
MWI43  Method 101A Back 0 O 0
MWI = Municipal Waste Incinerator; IWI = Industrial Waste Incinera- Wi#l*  Method 101A Back Ie] - - -
tor; FF = Fabric Filter; SDR = Semi Dry Reactor; SCR = Selective Cat-
atytic Reactor; SNCR = Selective Non Catalytic Reactor *AHE S ABRR S SETE Y
Ter:g)ﬁgs::.ure Stack well -
Glass rl Heat traced I cz?é)ne;g;ure
gooseneck Glass~lined probe o
nozzle . I
Type S pitot tube Q .
Manometer] l[ll | lBath !‘{ it Vacuum
il hﬂ ine
Temperatu\é“v

Temperature
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Impingers
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Air~Tight
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Fig. 1. Mercury sampling train (EPA 101A).
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Table 4. The result of mercury recovery test for Method

101A.
Conc. Hgadded Hg recovered Recovery rate
(ug) (ng) (%)
5 1.25 0.841 67.0
Ga u 10 2.50 1.895 75.8
SCOUTE 20 s00 4.420 88.4
40 10.00 8.260 82.6
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Table 5. Actual measurement data of mercury concentra-
tion in waste incinerator (2002).
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Table 6. Actual measurement data of mercury concentra-
tion in waste incinerator (2000).

Source No Gaseous Hg  Particulate Hg  Total Hg Source Gaseous Hg Particulate Hg Total Hg
T (ugmd) (ug/m’) (ng/m’) (ug/m®) (ng/m®) (ug/m’)
1 - - 0.815 MWI-A 25.31 0.40 25.70
2 - - 0.394 MWI-B 21.61 1.25 22.86
MWI #1 3 _ _ 1254
Avg. - - 0.821
1 5.957 0.004 5.961 Table 7. Ratio between gaseous and particulate mercury
concentration.
w3 R
4.01 : 028 Source No Gaseous Hg  Particulate Hg  Gaseous Hg
Avg. 4.428 0.008 4.437 © (ug/m®) (ng/m®) (Lg/m’)
1 5.685 0.003 5.687 MWI #2 1 5.957 0.004 99.93
2 2.552 0.002 2.553 2 3.312 0.009 99.74
MWI#3 3 1.277 0.015 1.292 3 4.016 0.012 99.70
Avg. 3.171 0.007 3.178 Avg. 4.428 0.008 99.79
1 - - 8.800 MWI #3 1 5.685 0.003 99.95
IWI #1 2 - - 4.150 2 2.552 0.002 99.93
3 - - 2510 3 1.277 0.015 98.82
Avg. - - 5.158 Avg. 3.171 0.007 99.57
b A} 4229] 7 Qo= ArIEE 29 oo 7} wvlm B udk Axh(Au|7, 1999)9) AbdbEc
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Table 8. Mercury concentration in the fly ash.

Source Control device Hg (mg/kg—fly ash)
SDR 1.557
MWL #2 FF 35.607
Gas cooler 2.864
MWL#3 FF 16.217

Table 9. Mercury concentrations at the front and back of
control device.

Front  Back Efficiency

Source Cotrol device No. (ug/m3) (ug/mg) (%)
1 45.67 2.67 94.15

2 62.65 3.49 94.43

MWI#2 SNCR,SDR,FF 3 3345 (.88 97.37
4 4571 1.33 97.09

A7 46.87  2.09 95.54

16.2~35.6 mg/kg, HH714 &4712] F4% (SDR)¥IA]
1.6 mg/kg, Gas Coolerell Al &= 2.9 mg/kg 2. el
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Table 10. Emission factors of mercury in waste incinera-
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Table 11. Statistical data for emission factors of mercury

tor. in waste incinerator.
Control Hg EF (mg-Hg/ton—-Muni. or Indu. Waste)
Source Capacity don. Fuel concentration N
evice (ng/m®) (mg/ton) Source  No. Estimate range
Avg. _— SD
50 Municipal 0.821 7.642 Min. Max
MWIHL onday  FF 7 waste (01-32%‘2)“ (ff’g;) MWL 22 2.60 9.27 24.50 6.63
: ) IWI 3 112.82 54.95 192.65 71.43
250  SNCR, Municipal 1.995 9.048
MWI#2 ton/day SDR, FF  waste (0613~ (2.6~
Y ' 5.961) 24.5)
. 3.177 12.046 Table 12. EPA AP-42 emission factors of mercury in
300 Municipal ; ; . o
MWI #3 SCR, FF (1.292~ (4.19~ municipal waste incinerator.
ton/day waste
5.687) 22.04) —
EF (mg-Hg/ton-Municipal Waste)
twigl 47 Cy.Sc, Industrial (25511503~ %slz%g B Source (pcon - . SD/ , .. SD , .
ton/hr  FF, AT waste $.800) 192.7) wolled Rating ESP Rating ESP Rating JFF Rating
MWI = Municipal Waste Incinerator MWI 2300 D 2800 D 210 B 146 D

TWI = Industrial Waste Incinerator

FF = Fabric Filter

SDR = Semi Dry Reactor

SCR = Selective Catalytic Reactor
SNCR = Selective Non Catalytic Reactor
Cy. = Cyclone

Sc. = Scrubber

AT = Absorption tower

- - (Average):9.27
STD Deviation : 6.63

I: Range of STD Deviation

—_— N
> S &
—

!

(mg/ton)
<

Hg emission factor

[«

1 6 11 16 21
No. of Data

Fig. 2. Statistical data for emission factors of mercury in
municipal waste incinerator.
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) ESP = electrostatic precipitator; SD = Spray Dryer; FF = Fabric
Filter
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Fig. 3. Estimated mercury emissions emitted from municipal waste incinerator in Korea.
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