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Concentration level of Volitile Organic Compounds

about the Air of Source Boundary Site
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The concentrations of volatile organic compounds(VOCs) in the ambient air were measured at various point
(Source, source boundary) in Seongseo industrial complex during May to November 2003. Air samples were
collected in Silcocan canister(l #, 6./) and analyzed using a cryogenic preconcentration system and GC/MSD.
We identified 37 species by the US EPA(TO-14 method). The result showed a variety distribution of the con-
centration. Higher concentrations of BTX, Styrene, 1,3,5-Trimethylbenzene, 1,2,4-Trimethylbenzene were observed
at the sampling sites. They seemed to be emitted from the facility of wastewater treatment, reaction tank of
chemistry factory and facility of Tenter. The concentrations of VOCs contents in Seongseo industrial complex
were generally higher than those in Yeosu complex and Ulsan complex, although those were similar in Sihwa-

Banwol complex.
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Fig. 1. Location of measurement sites in Seongseo industrial complex.
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Table 1. Monthly meteorological conditions during sam- X3ttt dH Ao AE Passive Canister Sam-
pling period in Seongseo industrial complex pler(Model CS1200E, Entech)& o] &3to] 24A|7H%
o+ A AT
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W S(m/sec) 16 26 18 2 AlgEe v= #33US EPA)AIAM AN E
RE%) oy 1 701 TO-14%7e] we} Festgon, of¥e Args
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Table 2. Summary of instrument and analytical condition of GC/MSD

Instrument Instrumental model and conditions
Preconcentrator Entech 7100
Diluter Entech 4600
Cleaning system Entech 3100

HP-6890/HP-5973N

- Column : DB-1, (60m * 0.32mm ID *1.0¢m)

GC/MSD - Carrier gas @ Helium

+ Column flow : 1.0ml/min

- Oven : 40C(5min)—70 T (3min)—120C (3min)—200C (3min)
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Fig. 3. Chromatogram of TO-14 standard mixture gas.
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Table 3. Summary of annual mean concentrations of VOCs in Seongseo industrial complex(Sites : Source boundary)
(Unit : ppbv)
Source boundary sites GAQMS? ADBO”
Target Compounds M‘zirﬁZS)D’ Median Range Mean Mean
Dichlorodifluoromethane N.D ND ND ND ND
Methyl chloride 3.90+2.26 3.25 1.65~7.64 1.46 N.D
1,2-Dichlroro-1,1,2,2-tetrafluorothane 1.75+0.89 1.41 1.38~453 1.38 158
Vinyl chloride N.D N.D N.D N.D N.D
Methyl bromide 3.84+0.02 3.83 3.82~3.85 N.D N.D
Ethyl chloride N.D N.D ND ND N.D
Trichlorofluoromethane 2.93+0.15 2.83 281~3.17 2.81 N.D
Vinylidene chloride 3.63+0.03 364 362~3.65 ND N.D
Methylene chloride 12.21£10.27 7.67 540~37.80 5.73 3252
1,1,2-Trichloro-1,2,2-trifluoroethane 2.47+0.08 243 2.40~258 2.39 N.D
1,1-Dichloroethane 3.85+0.30 3.73 3.66~4.38 3.66 ND
cis 1,2-Dichloroethylene N.D N.D ND N.D N.D
Chloroform 4.33+0.56 415 4.05~5.81 420 6.41
1,2-Dichloroethane 4.80+0.04 481 475~4.84 N.D N.D
1,1,1-Trichloroethane 5.14+4.33 3.71 358~16.69 3.70 N.D
Benzene 30.75+85.98 5.78 461~303.8 459 N.D
Tetrachioromethane 3.99+0.16 3.94 3.90~4.39 3.92 ND
1,2-Dichlorpropane N.D N.D N.D N.D N.D
Trichloroethene 12.63+13.79 5.96 5.15~4399 16.53 ND
cis 1,3-Dichloropropene N.D N.D N.D ND ND
Trans-1,3-Dichloropropene N.D ND N.D N.D N.D
Vinyl trichloride N.D N.D ND N.D ND
Toluene 338.04+556.41 133.19 20.6~2056 48.21 6.19
1,2-Dibromoethane N.D N.D ND N.D N.D
Tetrachloroethene 5.86£0.58 566 563~17.39 560 N.D
Chlorobenzene 6.04+0.22 599 587~6.45 N.D ND
Etylbenzene 128.80+294.90 1059 6.58~1022 6.22 5.62
m,p-Xylene 131.11+£263.07 12.72 6.89~875.4 6.38 5.60
Styrene 100.42+177.08 8.28 3.0~17758 326 N.D
o-Xylene 92.89+197.92 8.81 6.43~569.4 6.18 N.D
1,3,5-Trimethylbenzene 3.93£1.62 316 254~7.07 2.53 N.D
1,2,4-Trimethylbenzene 7474648 528 2.24~24.32 2.57 N.D
1,4-Dichlorobenzene 587+0.12 580 5.76~6.03 5.76 N.D
1,3~Dichlorobenzene 5.57+0.18 547 5.42~5.81 538 N.D
1,2-Dichlorobenzene 5.95+0.08 595 5.89~6.01 N.D N.D
1,2,4-Trichlorobenzene 4.46+0.23 4.46 429~4,62 ND N.D
Hexachloro-1,3-butadiene 5.74+2.31 6.90 3.08~17.23 N.D N.D

AGalsan-Dong Air Quality Monitering Station{GAQMS).
¥ Andong Dongbu-dong Office( ADBO).



T AA GGG 2L FAZA g7

A JERGT Methylene chloride 5.40~—37.30ppb,
1,1,1-Trichloroethane 3.58~16.69ppb, Trichloroe-
thene 5.15~43.99ppb, Toluene 20.6~2056ppb, Ethyl-
benzene 6.58~1022ppb, mp-Xylene 6.89~875.4ppb,
Styrene 3.0~177.58ppb, o-Xylene 6.43~569.4ppb<}

ANe TALY FFe) oz W
q Aoz Azgt. E3] Benzened A$¢ 3
3038pphAEY 1 EZ HEHUOY 24AIT H
FEEE 4509ppbE UEHY st 34549 1
S 2 zo)lE Holi Uk Table 4= ¥ AH93

2o Q¥ A9 P9 AL PEHYE,

al

of g WPAE VOCsTE Ado|th. SHAH 2

Table 4. Summary of annual concentration ranges of VOCs in Seongseo industrial complex.(sites @ Source)

{(Unit : ppbv)

JEY SFC” oc? AD? Jpm®

Target Compounds Range(n=3) Range(n=3) Range(n=3) Range(n=3) Range(n=3)

Min~Max Min~Max Min~Max Min~Max Min ~Max
Dichlorodifluoromethane N.D ND N.D ND N.D
Methy! chloride 351~1089.1 1.44~2.84 5.30~5.38 6.70~20.12 2.97~381
1,2-Dichlroro-1,1,2 2-tetrafluorothane 1.37~2.84 1.37~1.37 1.37~1.39 1.39~266 1.38~1.39
Vinyl chloride N.D~5.43 N.D~4.73 N.D N.D ND
Methyl bromide N.D~871 ND ND ND ND
Ethyl chloride 572~138.18 N.D N.D N.D N.D
Trichlorofluoromethane 2.62~275 2.80~3.11 2.74~297 2.89~3.28 2.714~2.83
Vinylidene chloride N.D~5.36 N.D~4.07 N.D~361 ND N.D
Methylene chloride 15.08~1580 13.62~69.8 9.383~14.29 4.87~8.30 475~23.04
1,1,2-Trichloro-1,2,2-trifluoroethane N.D~237 2.38 2.37~2.45 N.D~243 2.38~2.40
1,1-Dichloroethane N.D~557 N.D~4.08 N.D N.D ND
cis 1,2-Dichloroethylene N.D~6.48 N.D N.D N.D N.D
Chloroform 7.65~281.97 4.10~5.32 595~15.70 468~6.38 N.D~4.14
1,2-Dichloroethane N.D~2519 N.D~4.74 N.D~15.71 N.D N.D~4.92
1,1,1-Trichloroethane 591~19741 356~3.59 N.D~384 355~437 ND~363
Benzene 8.18~735.81 45~582 499~16.14 509~842 468~4.87
Tetrachloromethane 466~16.29 3.83~4.18 394~4.11 N.D~390 3.83~3.86
1,2-Dichlorpropane N.D~5.11 N.D N.D N.D ND
Trichloroethene 12.6~543 513~544 512~49.76 507~11.03 5.39~843
cis 1,3-Dichloropropene N.D N.D N.D ND N.D
Trans-1,3-Dichloropropene ND N.D N.D ND N.D
Vinyl trichloroide N.D~5.99 ND ND N.D ND
Toluene 29.18~1105 43.63~45.10 | 9261~14590 | 120.98~180.75 | 241.31~256.84
1,2-Dibromoethane N.D N.D ND ND N.D
Tetrachloroethene 16.44~124.28 N.D~6.82 N.D~5.89 5.63~6.69 N.D~579
Chlorobenzene N.D~7.02 N.D 58~586 N.D~6.1 N.D
Etylbenzene 31.34~1056 6.67~1124 | 10.21~11861 73.06~253.79 6.59~7.58
m,p-Xylene 46.36~548 663~1742 105~3.17 T414~28968 852~781
Styrene 234~24219 482~982 9.18~47776 6.57~1554 7.60~8.86
o-Xylene 6.56~194.32 6.68~16.95 8.86~23.45 4967~191.22 6.25~7.31
1,3,5-Trimethylbenzene 7.05~52.22 252~4.07 2.6~5.27 2.87~4.89 2.58~2.94
1,2,4-Trimethylbenzene 46~202.85 2.43~18.63 26~14.88 461~14.96 2.44~4.63
1,4-Dichlorobenzene N.D~579 5.79~597 N.D~582 N.D~5.77 5.77~5.78
1,3-Dichlorobenzene N.D~5.43 54~541 N.D~557 N.D~556 540~5.43
1,2-Dichlorobenzene N.D~6.34 N.D~9.85 ND N.D~6.62 N.D~5.75
1,2,4-Trichlorobenzene N.D~-6.06 ND 486~6.11 N.D~247 ND
Hexachloro-1,3-butadiene N.D ND N.D N.D N.D

4] Environment(JE), ™S Food Company(SFC), ®O chemistry(OC),
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