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Intitute of Industrial Medicine, Soonchunhyang University

This study was performed to evaluate the coke oven
emissions (COE) and polynuclear aromatic hydrocarbon levels
in coke manu- facturing industry, secondary lead smelting
industry and glass bottle manufacturing industry.

1. There were no significant difference between the means
of personal samples and area samples by the types of
industry(p  0.05).

The levels of airborne total particulates of the secondary
lead smelting industry was the highest(2.30 / ), and those
of the coke manu- facturing industry and glass bottle manu
facturing industry were 1.95 / and 1.37 [/ .

The concentration of COE was the highest in the glass
bottle manufacturing industry(0.79 / ), and in order of
0.19 / in the coke manufacturing industry and 0.06 /
in the secondary lead smelting industry.

COE/total particulates(%) was highest in the glass bottle
manufacturing industry(58.1%) and in order of 10.3% in the
coke manufacturing industry and 3.1% in secondary lead
smelting industry. There were significant differences in the
total particle concentration and COE by the types of
industry(p  0.05).

2. The levels of airborne total particulates was the highest
at the smelting process of secondary lead smelting
industry(2.30+ 0.72 mg/ ), and the lowest at the smelting
process of glass bottle manufacturing industry (0.99+ 1.22
mg/ )
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Concentration of COE was the highest at the casting
process of glass bottle manufacturing industry (1.09+ 1.15
mg/ ), the lowest at the smelting process of secondary lead
smelting industry (0.06x 0.03 mg/ ).

The COE/total particulates(%) was the highest at the
casting process of glass bottle manufacturing industry(65.9+
20.5 %), and the lowest at the smelting process of secondary
lead smelting indusry( 3.1+ 2.7%).

3. There were positive correlations between level of The
airborne total particulates and concentration of COE in coke
manufacturing industry and glass bottle manufacturing industry
(p<0.05), but negative correlation in secondary lead smelting
industry.

4. The numbers of case and rates that over the Threshold
Limit Values(TLVs) were 24 (77.4%)cases in glass bottle
manufacture, 14(23.7%) cases in the coke manufacturing
industry and no one case in secondary lead smelting industry.
Total numbers of case and rates that over TLVs were 38(
35.5%) cases.

5. The limit of detection(LOD) for PAH was 10 p g/ml in
standard sample. All PAH levels of the cokes manufacturing
industry and the secondary lead smelting industry and the
glass bottle manufacturing industry were trace or not to
detect.

COE, PAH, Total particulates
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Table 2. The means and standard deviations of total particulates and
coke oven emissions in personal samples and area samples
Industry type personal/area No TP+SD COE=£SD
coke manufacturing personal 15 2.35+1.33 0.19+0.10
area 44 1.82+0.84 0.19+0.17
secondary lead smelting personal 5 2.39£0.55 0.07+0.02
area 12 226+0.83 0.06+0.03
glass bottle manufacturing personal 10 1.0940.69 0.59+0.62
area 21 1.50+1.64 0.89+1.11
Total personal 30 1.94+1.19 030041
° area 77 180£L12 036067

unit ; mg/m’, TP ; Total particulate, SD ; Standard deviation
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Table 1. Analysis conditions of gas chromatograph mass spectrometer
for polynuclear aromatic hydrocarbon
Variable Condition
Detector Flame ionization detector
Injection volume 2
Column CBPQ-M25-025 (Simadzu)
25m X 0.2mm ¢ ;0.25/m
Split ratio 16
Carrier gas(flow rate) He (20.2 m{/min)
Injector temp. 200 C
Detector temp. 230 C
Temp. program 110 C : 5 min hold
4 C/ min

250 C : 60 min hold
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Table 3. The means and standard deviations of total particulates

and coke oven emissions by the types of industry

Industry type No TP£SD COExSD  COE=£SD(%)
coke manufacturing 59 1.95£1.00  0.19%0.16 10.3+6.2
secondary lead smelting 17 230+0.74  0.06+0.03 3.1£2.8
glass bottle manufacturing 31 137140  0.7940.98 58.1+22.1
Total 107 1.84+1.14  0.3440.61 23.0£26.0
p value 0.012 0.001 0.001
unit(mg/m’), TP ; Total particulate, SD ; Standard deviation
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Table 4. The means and standard deviations of total particulates
and coke oven emissions for process by the types of industry

Industry type  Process N TP£SD COE£SD  COE=SD(%)
1 Molding 32 1712092  0.1740.10 11246.0
Coking 27 223+1.03  020+0.21 92+6.6
2 Smelting 17 230+0.72  0.06+0.03 3.1£27
3 Smelting 12 099+122  030+026  39.8+213
Casting 19 1574145  1.09£1.15  659+20.5

unit(mg/m’), TP ; Total particulate, SD ; Standard deviation, 1 ;

coke manufacturing,

2 ; secondary lead smelting, 3 ; glass bottle manufacturing



COE

5 =
44
3+
24 - =

» -

- a
1=

L ] -

== LR
of=" 5% .2
_l | _ _ _ _ _ |

o 1 2 3 a 5 6
DUST

Coke manufacturing
Secondary lead smelting
Glass bottle manufacturing |

Industry type

= glass bottle

+ lead secondary smelt

2 coke manufacturing

COE= 0.556dust+0.029 (1= 0,529, p<0.05)
. COE=-0.011dust+0.084 (r=-0.256,
COE= 0.083dust+0.023 (= 0.798, p<0.05)

p>0.05)

Foure 1. Pelstionship between total paticulstes and comeertration of coke oven ernissions

149

COE 38 35.5% (Coke Oven Emission)
PAH 1965 ACGIH
(p 005), 2 “benzene-soluble  components”
PAH 16 v - 02 / ,
Table 5 COE
(%)  (Limit Of Detection) PAH PAH ,
Figure 2 PAH
, X-test PAH 10 / ACGIH 1992
: PAH
59 14 PAH
02 |/ 3,45
23.7% 2 w02 /
17 , (ACGIH, 1993), US. Nationd
. 3l , Toxicology Program(NTP)
24 15 PAH
(Polynu-clear aromatic TLV 0005 /
hydrocarbon) (Volatile Al
(p 005). 107  organic hydrocarbon) (ACGIH, 1997).
Table 5 The swses frequersy and rate of threshold lirmit value f coke oven emissiors by the types of industry
Industry type No excess frequency excess rate(%) Chi-square p-vaue
a 59 14 237
b 17 0 0 44.849 0.000
c Kl 24 774
Totd 107 38 355

a ; aoke manufaduning
b ; ssonday leed smdting

¢ ; gass batle menufactring
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Figure 5. Gas chromatographic chromatogram of polynuclear aromatic hydrocarbon in glass bottle manufacturing industry
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