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Abstract

The amount of mercury emitted from an incinerator depends on the properties of waste,
combustion condition, and control devices. Mercury concentration in air proportionates to the
increase of incinerator installation. The purpose of this study is to provide a method for
determination of mercury emission factor which can predict the amount of mercury emitted from
each incinerator specifically. Case study was performed for N municipal waste incinerator. Based
on the method presented in this paper, we obtained mercury emission factor as 1.85~1.95 g Hg/t
at N Municipal Waste Incinerator and this result was regarded as reasonable when compared with
existing mercury emission factor in reference cases. Fluorescent lamps tummed out to be the most
important source(44.4%) of mercury in municipal waste and its amount will tend to increase,

while batteries become less significant. In addition, medical waste is one of the major source of

mercury.
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Table 1. Speciation of Mercury in Raw Flue
Gases from Various Point Sources.?

Process Hg'e  Hg™w Hg'
Chlor-alkali plant | 50-90 % 10-50 % -
Coal Combustion| 1-50 % 1-30 % 1-20 %
Waste Incineration| 1-20 % 1-60 % 1-20 %

Table 2. Emission Factors, Commonly Used for
Preliminary Estimates in Europe, 1982. 3

Emission Source F acEtg;]ss 5;27”
Coal Power Plant 7.6 - 25.8x%10°
Waste Incinerator 04 - 35
Industrial, Commercial
and Residential Coal 01-12
Combustion
Wood Combustion 0.2
Non egrous Metal 50 - 80
C12 Production 5.2

Table 3. Mercury Emission Factors of Mass
Burn and  Modular/Excess  Air
Combustor, Used in U. S. EPA."

Uncont Dsl/ SD/ DSI SD
rolled E5F ESP ESP /FF /FF

Emission
Factors(g/Mg) 28 28 198 1.63 110110
(ESP : ElectroStatic Precipitator, DSI : Duct

Sorptor Injection, SD :
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Table 4. Discards of Mercury in Products in the Municipal Solid Waste'’
1970 1980 1989 2000
t % t % t % t %
Household Batteries | 281.9 73.7 389.6 784 563.5 876 89.3 57.0
Fluorescent Lamps 17.3 45 220 44 24.2 38 37.1 23.7
Paint Residues 274 7.2 242 49 165 26 05 0.3
Fever thermometers 11.1 2.9 233 4.7 14.8 2.3 152 9.7
Thermostats 481 1.3 6.3 1.3 10.1 1.6 9.3 6.0
Pigments 29.3 7.7 209 42 91 14 14 0.9
Dental Uses 84 2.2 6.4 1.3 36 0.6 21 1.3
Paper Coating 0.1 0.0 1.1 0.2 09 0.1 0.9 0.0
Light Switches 04 0.1 04 0.1 04 0.1 04 1.1
Film Pack Batteries 19 0.5 24 05 0.0 0.0 0.0 0.0
total Discards 3826 100.0 496.6 100.0 643.1 1000 1562 100.0
Crude Flu Clean Flug
—_—
Sweve] | LSmEH] geimh mebd Fig 2904 i3t Ao TAsE
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T | (10%) 1% B2 Aegd, drigez wWedHe A
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Fig. 2. Mercury mass balance in waste

incinerators."
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Table 5. Physical Properties of Waste in N
Municipal Waste Incinerator™
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%)

Dry

oo |BT 1B UM 20 8% 88 1w

19938 7I€o2 o4 799 HIE 44d
Ml AN, AA HIE NeFs: oo
36%€ AL Yx o] F AWAAI 17.7%
FrEel AP F&FE ALl @
#7122 EFdr 3n ALY FdxE
7 AAR, Aol WE¥SE  BEAHQ
H718(F, 2ol £ F4%)0 Fvlsn
NoAM AEEol 245 oANF Aotk wh
A B&e 4 Vi FNe BY Aoz
43T F A7) wWE B dFdMEe I
Ao PR AR A, YRE 2
TAE AN A @on Y FAS
Al Je vIqME I HFHL 5% wig
22 ve 3, AN A ¢ vy
A N 2zZFdMe 2z Ag oHd £
Aoz ARE Y HriEE Hd¥sn
ey, ¥yt e AAANE AF 274Foesn
+HETGR He ol €It oA oy
THAA Y HeAe dAAY Fe 7Y V)
HAFE zAstd 316 WA 446102 23
gk

AAA FHEE Fe9 FANE 1 ppm
ojmg Al ol¥e wEol A WAAE o }E
HEHA  HA9, FA o)Fe) wWEY 2
AAAZL ok AFel A& Poshor gt
olE g AAXZHtime lag) EHE 12idte] FA

19

ojMel WESZ WAAr HA HAAAY o
10%& AXNY RS2 71Hsn 2 JAAY Fe
¥FE 250 ppmoz B o ojg AW &)
EHsol HYAEe 29 ¥ 818~11547 g
Hgolt}.

1996 FUeld Z5tE YBEEL Table 6o)
ety Ro] A#E, 88, A7TYL Fedie 2
338,829,000/ Ach® HFFe A%, Lilo] fo
32 WolM F#Ejlel nlFd AUz Qomsz
FUYeX 2% ARHE AoE AFHE 2w
et NT7AA sr7ige 8359 o uig
ZAF7F §17]1 dFEo] Table 69 2u 23 Furg
71Ee2 Aol &3 HA%H 2: oy
FHAA srise ¥BFel AT vlag 2oa
7o, wd N £z Mg FAdN
H7ide 8359 A4e 1206870t YukE
2% Y235 Uhol ¥ 420 25 mgeluz
Y #Hrisle 35 EHPHE fe9 g
3017 g/dayoltt. =& o4 FH99Y rlzse
5 & F(G397M)e)0, o)) ZEo Rt
T UEFE 6254M)01m2 1F dutNo g
AHEEHE 600 w 259 & FHFo] 80 mg
Hgolx HF $£9L& 6000 Alzto]lxgt 1ndo] 13)
PP HFE W, o)Eol F|HEH 2ZF
28 #YU8E $e9 %e o 118 g Hgol,
ol o) AYEEFLE EHA g1 HrE
F AT R Eolee 29 g2 38
o 302.88 g/dayo]c}.

MDWe AR #H7 82 5¥3 Mg gojo} 3=
%, Sy e Adeg EFEA g »z2H%
22 #Ysx Y AAolth. MSWst MDWel
AAAE 243 e 3718 zAuE Bedly 1
2% wo] 2w, nZe HUE AW (14
0.02)%) &}A3te] MDWo] o s FH3e A
SUF CR



120

Table 6. Shipment Quantities of Fluorescent

Lampszs)
Lamp Types Number(unit : 1000)
Straight 209252
Round 57663
Bulb 71914
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Fig 3. Mercury content ratio in MSW (Municipal
Solid Waste) from a N Municipal
Waste Incinerator (F. Lamps
Fluorescent Lamps).
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