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Abstract

The results of HAPs emission data using TRI (Toxic Release Inventory), SODAM (Source Data Management
system) were investigated and the emissions of 7 heavy metals from their sources and emission processes were also
analyzed. Questionnaire for source data analysis as well as the stack sampling were carried out for 17 factories
among 6 selected industrial types. The annual amount of emissions was estimated based on the measured concen-
tration and flow rates. All sources were operated with high efficiency control devices and the concentration levels
of all heavy metals were shown to be below 0.1% of regulation standard. The highest emission source of heavy
metals was steel manufacturing industry with the annual emission of 342.9 kg/yr and followed by hazardous waste
incinerator, paint manufacturing, nonferrous metal manufacturing, rolling & press goods manufacturing and storage
battery manufacturing. In the case of Hg, the emissions were quite significant from electric acros of steel manufac-
turing industry, although the concentration level was below the emission standard, showing the necessity of specific

care for its management.
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Table 1. Emissions of heavy metals from sources (03 SODAM).

(Unit: Kg/yr)

Types Cd Cr As Pb Ni Hg Total
P.rxmary nonferrous metal processing _ 3294.5 _ _ 9375 _ 42330
industry
Cold rolling & pressing goods - 1,085.4 - - 83,726.8 - 84.812.2
manufacturing industry
Paint manufacturing industry - 6.2 - - - - 6.2
Steel industry - 831.8 - - 931.8 - 1,763.6
Hazardous waste incinerator 1,502.1 3,725.3 2,778.1 16,368.5 28,698.9 190.4 53,263.3
Storage battery manufacturing industry - - - 28,7249 - - 28,724.9
Sub-total emission (6 industrial types) 1,502.2 8,943.2 2,778.2 45,093.5 114,325 190.4 172,803.2
Total emission 2,262.0 14,296.1 4,552.3 68,668.1 130,811.2 348.0 220,937.7
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r Filter J

Add HNO, (1+1), 60 mL
H,0, (30%), 10 mL

i Reflux condensing (2 hours) ]

Add H,0, (30%), 10 mL,
2 times

Filtering (by 5A filter paper) l

__————-{ Rinse with HNO, (2+98) |

__l Add HNO, (1+4), 10mL |
i Adjusting volume

i___{ Add HNO; (2+98) J
l

‘ Analysis by AA ]

Heating in the water bath
(5~ 10 minutes)

Fig. 1. Procedures for heavy metals sample analysis.

Table 2. AA condition for heavy metals.
Condition for AA-GTA

- Instrument: Spectra AA

- Gas supplies: 3 L/min
(acethylene)

- Lamp current: EDL ~20(mA)

- Slit width: 0.1 ~ 1.0 (nm)

- Wavelength: 180 ~990 (nm)
- Tube: Coated GTA
- Temperature: 40 ~ 3,000°C
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Table 3. Status & process of major emission sources for heavy metals.

Types Emission Sampling process Control devices
st batt, facturi A-1(4.65%) Melting process Spray tower
fof
is;izfr attery manufacturing A-2(3.18%) Melting process Bag filter
Y A-3(6.38%) Minting Spray tower
B-1(100% Zi Ivanizing S t
Cold rolling & pressing goods ( ) e ga vamzme . pray tower
L B-2(77.8%) Fat removed/galvanizing Spray tower
manufacturing industry . ..
B-3(83.3%) Zinc galvanizing Spray tower
R C-1(28.8%) Melting process Cyclone+bag filter
Primary nonferrous metal .
L C-2(100%) Electrolysis process Spray tower
processing industry . -
C-3(56.1%) Cooling process Bag filter
Steel industr D-1(100%) Electric arc furance Bag filter
Y D-2(14.5%) Electric arc furance Bag filter
E-1(13.9%) Mixing process Bag filter+spray tower
Paint manufacturing industry E-2(17.8%) Mixing process Bag filter+spray tower
E-3(100%) Mixing process Bag filter+activated carbon
F-1(100%) Incineration Cyclone +bag filter
Hazardous waste incinerator F-2(41.7%) Incineration EP+WS+SDR

F-3(61.6%)

Incineration SDR+cyclone+bag filter

() capacity ratio of sampling process for ail heavy metal emissions
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Table 4. Emission standards and measured concentra-
tions of dust by each emission source.

Industrial types Emissions Conc. of PM
(Emission standard) ! (mg/m®)

. A-1 14.84
Storage battery manufacturing A 565
industry (100 mg/m®) A3 7'55
Cold rolling & pressing goods B-1 8.74
manufacturing industry B-2 3.70
(100 mg/m?) B-3 11.33
Primary nonferrous metal C-1 12.29
processing industry C-2 15.10
(100 mg/m’) C-3 8.20
Steel industry (20 mg/m?*) g:; 1,1138
. L E-1 10.42
Paint manufacturing industry E- 9.30
(S0 mg/m?) E-3 1620
L F-1 6.96
Hazardous waste incinerator F2 378
(30~80(12) mg/m*) F3 7'30

Table 5. Concentrations of heavy metals from each emission source.
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Fig. 2. Discharge amount of Heavy metals at each individual emission source (A: Storage battery manufacturing indus-
try, B: Cold rolling & pressing goods manufacturing industry, C: Primary nonferrous metal processing industry,
D: Steel industry, E: Paint manufacturing industry, F: Hazardous waste incinerator).
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Fig. 3. Discharge ratio of heavy metals with industrial types (A: Storage battery manufacturing industry, B: Cold rolling
& pressing goods manufacturing industry, C: Primary nonferrous metal processing industry, D: Steel industry,
E: Paint manufacturing industry, F: Hazardous waste incinerator).
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