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In this study, mercury emissions from waste incineration(municipal, hazardous, medical, sludge) in Korea,
were measured. Hg contained in waste vaporizes during waste incineration and is emitted through the stack.
Waste incinerators(municipal, hazardous, medical, sewage sludge) are recognized as a major source of Hg
emission into the atmosphere. However, waste composition varies widely depending on economic condition,
technologies in use, management practices, handling and treatment of such wastes. On an average, Hg emission
concentrations from municipal waste incineration ranged from 13.50 to 36.50 pg/Sm® and 1.96 to 4.71 pg/Sm’,
at inlet and outlet of APCDs, respectively. This corresponds to removal efficiency of 84.4%. Small-capacity
incinerators showed higher Hg emissions, in general. Hg emission concentrations from hazardous waste incin-
eration ranged from 67.33 to 563.16 pug/Sm® and 120.97 to 129.68 ug/Sm?, at inlet and outlet of APCDs,
respectively. The municipal wastes contain relatively less Hg, compared to hazardous wastes, leading to lower
Hg concentration in flue gas emission. Average Hg emission concentrations from medical waste incineration
were 475.95 ug/Sm> and in the range of 123.87 to 51.48 pg/Sm>, at inlet and outlet of APCDs, respectively.
While, average Hg emission concentrations from sewage sludge incineration were 25123 pg/Sm’ and
16.66 pug/Sm>, at inlet and outlet of APCDs, respectively. Hg emission factors estimation for waste incin-
eration was based on the sampling concentration of Hg, flue gas exhaust rate and waste burned. Waste
types varied, depending on different type of incinerators: municipal, hazardous, medical waste. Hg sources
are to be continued to be measured in the future to have a clear scenario of Hg emission from the country

and to apply for effective control measures.
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Table 1. Characterization of Waste incinerators(municipal, hazardous, medical, sewage sludge)

source type

Feedstock (ton/hr)

APCDs

M-1 12.5 = SCR —» BF -»SDA =
Municipal waste M-2 1.6 SNCR = SDA— BF =
M-3 15 SNCR = SDR — BF =
Hazardous waste H-1 3.8 SNCR = VS —» SDR —» BF — SDA =
H-2 35 SNCR = VS —» SDR = BF = SDA =
Medical waste I-1 2 SNCR = VS —» SDR = BF = SDA =
I-2 1 SNCR = SDR — BF — SDA =
Sewage sludge S-1 3.8 SNCR = SDA — SDS —» WS =

*BF: Bag Filter, SCR: Selected Catalytic Reduction, SDA: Spray Dry Absorber, SDR: Semi Dry Reactor, SDS: Semi Dry
Scrubber, SNCR: Selected Non-Catalytic Reduction, WS: Wet Scrubber. VS: Venturi scrubber

**—: sampling point
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Fig. 1. Sampling device of the Ontario Hydro method.
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1. Rinse filter holder and connector with 0.1N HNO;.
2. Add 5% "/, KMnQ, to each impinger bottle until

purple color remains.
3. Rinse with 10% Y/, HNOs.

4. Rinse with a very small amount of 10% Y/,
NH;OH-H,SO, if brown residue remains.

5. Final rinse with 10% Y/, HNO;.

Rinse with 0.1N HNO,

Rinse Bottles Sparingly with
— 0.1N HNO3

- 10% Y/, NH;OH-H,SO,

— 0.1N HNO3

Rinse All U-Tubes with 0.1N HNO3;

Fig. 2. Recovery procedures of the Ontario Hydro method.
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Ontario-Hydro Method[Sample preparation] I
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KClSolution
(Container3, 8)

Ash Sample
(Container1,2)

HNO,-H,0,Solution
(Container4,9)

KMnO,-H,S0O,Solution
(Container5,10)

500 mL Vol. flask
dilute with H,0
Acid Digestion

lessthan0.2g

more than0.2g
l }add 0.5mL of H,SO,
l-add 0.25 mL of HNO,
Filter Ash0.2g l-add 1.5 mL of 5% KMnO,
Digestion Digestion :
Stand for 15 min
add 5mL of H,0 -add 0.75 mL of
- Aqua regia 5 mL 5% K;$,04
- digest for2 min(95°C) ig for2 hr(95°C)
- cool to room temp.
| add 50 mL of H,0 and - cool to room temp.
5% KMnO, 15 mL
- digest for30 min(95°C)
v v
Analysis Analysis

Fig. 3. Procedures for mercury analysis.
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Table 2. Hg concentration across APCDs and control device efficiency for Hg and TSP reduction

Hg concentration

Control device efficiency

Inlet (ug/m®) Outlet (ug/m®) Hg (%) TSP (%)
M-1 13.50 1.96 85.5 93.3
Municipal waste M-2 23.42 4.71 79.9 94.2
M-3 36.50 45 87.7 955
Hazardous waste H-1 67.33 7.14 89.4 98.6
H-2 563.16 120.97 785 85.9
) -1 612.44 129.68 78.8 96.5

Medical wast

cdical waste 12 136.74 40.24 70.6 983
Sewage sludge S-1 251.23 16.66 93.4 99.4
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Fig. 5. Hg speciation of inlet at each incinerator.
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Fig. 6. Hg speciation of outlet at each incinerator.
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