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ABSTRACT

Objectives: This study was performed to measure and evaluate the concentration, size distribution and fugitive emission of
particulate matter from process operations at foundries.

Methods: Particle matter was collected from three foundries, and samples were also collected from a background site for
calculating the fugitive emission concentration of the foundries. For the collection of the samples, a Nanosampler cascade
impactor was used.

Results: The concentration of TSP in the samples collected from the three foundries was 0.675~1.222 mg/m3, PM; was
0.525~1.018 mg/m3 and PM»s was 0.192~0.615 mg/m3. The mass size distribution was bimodal or monomodal with maximum
peak at two stage(size 2.5~10 um). The mass median aerodynamic diameter(MMAD) was 1.80~3.98 um. The fugitive emission
concentration of TSP varies in the range of 0.65 to 1.21 mg/m3, which exceeds the emission standard of fugitive dust(0.5 mg/m3).
Conclusions: Particle concentration and size is an important industrial hygiene factor to protect foundry workers. Furthermore, the
presence of high emission of particulate pollutants has a significant negative impact on the ambient air of the study area.
Therefore, it is important to improve both the process and prevention facility in oder to reduce particulate pollutants in foundries.

Key words: cascade impactor, foundry, fugitive dust, particulate matter, size distribution
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Table 1. General characteristics in this foundries
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SY, HS 5 37} A4S diide= AAstgch
Table 101] Uekd whel Zo] 2 AYAES 6~12

=/49] IA(scrap iron)S ©]-&sto] 7G| =2

&5 E 4%, 98 5 FEANLS~S /)AL
7 aea Ao, A4 84 5 WA S A
A Z+F 7N APE] BEES S kst Sl &
3], AFAEE] qFRT}E Aol BE FAo] gAY W
oAl FAlel =L ek EZE, 7| eHE A
A7) Gall, FEA A 52 d7EAIE R §
7heo] qlew, WE PMe a7 AE Eol

r&lJ-ul‘l

o R 7| (bag filter) W A

HJ site

SY site HS site

Industrial classification

Building area 3,364 m’
Scrap iron 6 ton/day
Amount of material
Moulding sand 1.5 ton/day
Emission facility EIC and HS
Air pollutants
Prevention facility Bag filter

Manufacture of machine equipment

Steel foundry Steel foundry

496 m’ 497 m’
12 ton/day 6 ton/day
S ton/day 3 ton/day

EIC and HS EIC and HS

Bag filter, AC tower Bag filter, AC tower

*EIC : Electric induction furnace, HS : Moulding sand
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1. PM EhAigf

Table 20| LFERW bhe} o] 7t ZeEAleiake] 1
2R WA
2 ol gslo] PM WIS AT Ak HI 7.52 B/
d, SY 1520 E/4, HS 7.13 E/do2 vehgth o
S FEAQAS dIBARANA 7 3%

Ul B} AL§eETH EPA AP-42)

Table 2. Discharge amount of particulate matter

g 4Fo s Faqtuo wiEAde sk
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Table 3= HEAH(BG) E 37

SY, HS)olA A{F" PMo] gt

TSP/PMi¢/PM,.s/PM1/PMo.s/PMo.1

b,

==
[¢)

. .
Emission factor

Dust emissions(kg/day)

Process (kg/ton) HJ site SY site HS site
Melting(Electric induction) 0.05 0.30 0.60 0.30
Sand grinding/handling 0.27 0.41 1.35 0.81
Core ovens 1.11 6.66 13.32 6.66
Pouring and casting 1.40 8.40 16.80 8.40
Casting cleaning 0.85 5.10 10.20 5.10
Casting cooling 0.70 4.20 8.40 4.20

Sum 25.07 50.67 25.47
Working days per year 300 days 300 days 280 days
Annual dust emissions 7.52 ton/yr 15.20 ton/yr 7.13 ton/yr

‘US EPA AP-42

Table 3. PM concentration for local background area(BG) and three foundries

Size fraction(mg/ m’)

Location
1(> 10 ym) 2(2.5~10 pm) 3(1.0~2.5 pm) 4(0.5~1.0 pm) 5(0.1~0.5 pm)  back-up(< 0.1 pm)
BG 0.003 0.007 0.003 0.005 0.004 0.001
HJ 0.204 0.403 0.156 0.124 0.247 0.089
SY 0.150 0.333 0.071 0.062 0.046 0.012
HS 0.242 0.517 0.208 0.112 0.104 0.046
PM concentration(mg/ms)
TSP PMi, PM, s PM, PMo s PMy.1 Coarse
BG 0.023 0.020 0.012 0.009 0.004 0.001 0.014
HJ 1.222 1.018 0.615 0.460 0.336 0.089 0.763
SY 0.675 0.525 0.192 0.121 0.058 0.012 0.554
HS 1.230 0.988 0.471 0.262 0.150 0.046 0.967
Ratio(-)
PM,o/TSP PM.s/TSP PM,/TSP PM,.s/TSP PM,.1/TSP Coarse/TSP
BG 0.86 0.54 0.40 0.19 0.03 0.60
HJ 0.83 0.50 0.38 0.27 0.07 0.62
SY 0.78 0.28 0.18 0.09 0.02 0.82
HS 0.80 0.38 0.21 0.12 0.04 0.79
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Figure 1. Characteristics of mass size distributions of particulate matter in local background area(BG) and three foundries
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Figure 2. Emission concentrations of fugitive dust in three
foundries
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