FRRAHEB A A18A(HSZ), 517~525, 2009
Journal of the Environmental Sciences

AR XML 9
e
o

= X
i T
o o

AX| Aol Sofh7Ie 2™
o AP 7

e - oy
¥

ERTE LY

St

(20081 8¢ 119 H<; 20099 249 139 $4; 200949 49 209 =)

Case Study of Hazardous Air Pollutant Concentrations in Residential
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Abstract

We measured ambient concentrations of hazardous air poltutants such as volatile organic compounds (VOCs)
and aldehydes in residential areas nearby small and medium scale shipbuilding companies. The VOC concen-
trations were higher during the normal operation periods than vacation at which almost all operations were
shutdown. Concentrations of VOCs was higher, as the sampling site was nearer from shipbuilding companies.
The major components of VOCs were m,p-xylene, ethylbenzene, o-xylene, toluene, and 1,3,5-trimethylbenzene
which had been found as major VOC compounds emitted from painting processes of shipbuilding in the pre-
vious studies. The major components of aldehydes analyzed were benzaldehyde, acrolein, formaldehyde, and
acetaldehyde. The concentration of aldehydes was highest at the furthest sampling point from shipbuilding com-
panies because the formation of aldehyde compounds could be occurred by the secondary chemical reactions
of VOCs. The results of this study shows a proper counterplan need to be established for the reduction of
hazardous air pollutants emitted from small and medium scale shipping companies.

Key Wonds : Shipbuilding companies, Hazardous air pollutants, VOCs, Aldehydes
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Fig. 1. Research area and measuring sites.

Table 1. Sampling periods and measurement items

Samplin Measurement items Note
ping VOCs | Aldehydes

Vacation
Ist | Aug. 3~4 O @] periods

2nd | Aug. 22~23

C company

3rd | Oct. 11~12 was on strike

4th | Nov. 23

O

O
O[O0} O |O

5th | Dec. 17~18

O
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Fig. 2. Gas chromatogram of standard sample (TO-14).
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Table 2. Comparison of average concentration and composition of volatile organic compounds of sampling sites

Sampling site
vOC SP-1 SP-2 SP-3
Conc. Composition Conc. Composition Conc. Composition
(ppb) ) (ppb) (o) {ppb) (%)
1,2-Dichloroethane 1.7295 1.87 2.0228 5.28 0.2240 0.83
1,1,1-Trichloroethane 0.1513 0.16 0.1610 0.42 0.1590 0.94
Benzene 1.9470 2.10 2.0615 5.38 1.1713 4.34
Carbon tetrachloride 0.3228 0.35 0.3683 0.96 0.3340 1.24
1,2-Dichloropropene 0.1063 0.11 0.1463 0.38 ND 0.00
Trichloroethylene 0.1770 0.19 0.0745 0.19 0.1533 0.57
Toluene 6.3310 6.84 4.9478 12.91 2.3467 8.70
Tetrachloroethylene 2.6793 2.90 0.2465 0.64 0.9120 3.38
Chlorobenzene 0.2703 0.29 0.3803 0.99 ND 0.00
Ethylbenzene 22.6575 24.48 4.8633 12.69 5.3250 19.74
m,p-Xylene 27.6585 29.89 8.1045 21.15 8.6127 31.93
Stylene 5.2925 572 2.6158 6.82 0.7770 2.88
0-Xylene 13.5675 14.66 3.6303 9.47 3.5240 13.06
1,3,5-Trimethylbenzene 6.0300 6.52 6.6893 17.45 22427 8.31
1,2,4-Trimethylbenzene 3.6235 3.92 2.0155 5.26 1.1960 4.43
Total 92.5438 100 38.3273 100 26.9777 100

100

VOCs (ppb)

SP-1

SP-2

Sampling site

@ 1,3-Dichlorobenzene

B 1,2,4-Trimethylbenzene
B 1,3,5-Trimethylbenzene
MW 0-Xylene

B Stylene

@ mp-Xylene
Ethylbenzene

g Chlorobenzene

B Tetrachloroethylene

£ Toluene

& Trichloroethylene

| 1,2-Dichloropropene

m Carbon tetrachloride

0 Benzene

01 1,1,1-Trichloroethane
B 1,2-Dichloroethane

/@ Methylene chloride

Fig. 3. Average concentrations of volatile organic compounds of sampling sites.
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Fig. 5. Concentrations of total volatile organic compounds for sampling sites.

Table 3. Comparison of average concentration and composition of aldehydes

Sampling site
Aldehydes SP-1 Sp-2 SP-3

Conc. Composition Conc. Composition Conc. Composition
(ppb) (%) (ppb) (%) (ppb) (%)
Formaldehyde 0.4618 14.95 0.3793 12.58 0.3603 9.59
Acetaldehyde 0.2215 7.17 0.3075 10.20 0.2630 7.00
Acrolein 0.7313 23.68 0.7293 24,18 0.6540 17.41
Acetone 0.0010 0.03 0.0275 0.91 0.0957 2.55
Propionaldehyde 0.1438 4.66 0.1433 4.75 0.1643 438
Crotonaldehyde 0.0368 1.19 ND 0.00 0.0000 0.00
Butyraldehyde 0.1458 4.72 0.0573 1.90 0.1907 5.08
Benzaldehyde 1.2780 41.39 1.3678 45.35 2.0213 53.82
iso-Valeraldehyde 0.0000 0.00 0.0035 0.12 0.0010 0.03
n-Valeraldehyde 0.0023 0.07 0.0000 0.00 0.0000 0.00
o-Tolualdehyde 0.0000 0.00 0.0000 0.00 0.0000 0.00
m,p-Tolualdehyde 0.0653 2.11 0.0000 0.00 0.0000 0.00
Hexaldehyde 0.0000 0.00 0.0003 0.01 0.0000 0.00
2,5-Dimethybenzaldehyde 0.0008 0.02 0.0003 0.01 0.0053 0.14
Total 3.0880 100 3.0158 100 3.7557 100

L2 L ZANE 7= AeE et SP-1
X 9] 739l benzaldehyde(41.5%), acrolein(21.2%),
formaldehyde(18.4%), acetaldehyde(7.3%)%] SO 2
LEom SP2 X-ELe U Mg 7 A

ZA87}F 45.1%, 21.9%, 15.0%, 9.7%=E et}
SP-3 X2 benzaldehyde(45.7%), acrolein(16.1%),
acetaldehyde(13.0%), formaldehyde(12.9%),2] 4 °}%1
ok BAE S =R BAdE =g $AHEH Fig
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Fig. 6. Comparison of aldehyde concentrations for sampling sites.
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