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Abstract : In this study, we measured the concentrations of volatile organic compounds (VOCs) in Shiwha area by using active and
passive sampler. We did a comparative analysis of the characteristics of the active sampler and passive sampler. In the case of the
passive sampler, the average TVOC concentration of the industrial area was 1.86 times higher than that of the residential area. In
the case of the active sampler, the average TVOC concentration of the industrial area was 1.07 times higher than that of the residential
area. When using the passive sampler, the concentration of VOCs in the industrial area was noted to be higher than the concentration
found in the residential area. However, when we used the thermal desorption tube, the concentration of residential area was higher
rather than that of industrial area in some substances such as trichloroethylene, toluene, ethylbenzene, and xylene. Toluene was a larger
percentage of the overall BTEX ratio. In case of the passive sampler, the relative ratio of toluene, ethylbenzene, and xylene was higher
in the industrial area than in the residential area. In contrast in case of the thermal desorption tube, the ratio of these substances was
higher in the residential area rather than in the industrial area. The passive sampling in this study showed an appropriate method to
analyze the temporal and spatial concentrations of air contaminants. This assessment would prove to be useful for its observance of
standards or epidemical study.

Key Words : Jolatile Organic Compounds, Shihwa Industrial Complex, Passive Sampler, Active Sampler, Thermal Desorption
Tube, BTEX
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off e AHemA =g GulE fIaf vl =AIFO|HA] 84, 94, 114, 129 AA F 63]o] AA $=Yst3rh.
FAFLHAIE olFAZ BHo2 2AE it AAYTA|
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el Stk 71&9 Alfis 2 AlghbdeA] o uj$ = Mz Aarl Tokz|e 274, AlSFRe vjEA S 274
AA YL FEelA B3 175 m Dol A ol k<] o|tKTable 1). A B4 = o%;ﬂaxwm oF 227k 2A
FAA 24410 =AEUTE o A2 54T A (SKC, model: mini pocket pump, USA)] -G-8 oF 60-70
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Fig. 1. Sampling points of investigation area,

T 54 9 Aol 83 rtaagnEa e A
.44 7](Thermal Desorption/GC-MSD, Model Agilent 6890N,
USA)E A}g319ith = E A& thermal tube desorber mo-
del (Gerstel)2 AE-3}o] GC/MSO| F5F% Lt Data system
© 2= HP MSD Chemstations ©]-83t%t) RS 5A
o B}y 9o Aak A= Ao E40]L0 2 (charac-
teristic ion)7H A 15} EA3}= selected ion-monitoring
(SIM) WS o] &3kl ARAIRF TD-GC/MS 9] F-A1 22
Table 20f| A A5}t

2.2. Passive samplerZ 0|2stVOCs &3

Alsladt 9 Hes Yo & 21719 AEF site (1 km x
1 km®] ARY) LAJ5Fe] 3M 3500 passive diffusion monitor

Table 1. Sampling points in Shihwa Industrial Complex (thermal
desorption tube)

Site No, Site name
I A drill platform on the playground in Korea Polytechnic University
I Huimang Park in Shihwa Industrial Complex
I  Songwon Park in Jeongwang-dong
IV A park beside Women's Center in Jeongwang-dong

Table 2, Operating conditions of TD-GC/MS for analysis VOCs
in thermal desorption tube

Parameter Conditions
- _|i (o) ili
Column HP-5MS (Cross-linked 5% phenylmethylsilicon)
30 mx0.2 mmx0.25 pum
Carrier Gas He at 0.5 mL/min
Oven Temp 457C(3 min)
I
115C(0 min)
I
250°C(8 min)
J
280°C(2 min)
Cryoff Temp, -50C
Desorb Temp, 300C
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Table 3. Operating conditions of GC/MS for analysis of VOC in
passive sampler

Parameter Conditions
Column DB-5MS(30 mx 0,25 mm x0.25 um)
Carrier Gas He at 0.8 mL/min
Oven Temp 35C(10 min)
2(%0 T(10 min)
!
0C(0 min)
l
07 (0 min) {post)
Injector Type split mode 40:1
Injector Temp 230C

= ARgSte] 1717t &R sho] £} Passive sam-
plers AER}S] 7| EARRE AW HE Fol7] 95to]
A ER2RE 15 m ol4 Wolxl Aho] AASAC
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(GC-MSD, Model Agilent 6890N, USA)S AMgatich mE
NEE AEARFURAS ALg3lel GOMSO] FUsiAch
Data system © 2+ HP MSD ChemstationS ©|-83} %t} t}
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Table 4, Linear equation, linearity and detection limit of VOCs with TD-GC/MS

Compounds Calibration curve r? MDL (ppb)
benzene y=117480808x-35743938 0.9989 0.005
trichloroethylene y=18662753x-28101945 0.9903 0.022
toluene y=36704968x-2364656 0.9860 0.008
ethylbenzene y=22005834x+7353850 0.9912 0.007
p-Xylene y=43039870x+6356617 0.9882 0.004
styrene y=34295622x-3913672 0.9963 0.010
o-Xylene y=25495876x+20990625 0.9959 0.008

Table 5. Linear equation, linearity and detection limit of VOCs with GC/MS

Compounds Calibration curve r? MDL (ppb)
benzene y=22733,41x-57580.9 1 0.02
Trichloroethylene y=516.8177x+8356,195 0.969 0.29
Toluene y=816.4435x+1796.479 0,998 0.10
Ethylbenzene y=984 0149x+429155 0,990 0.11
p-Xylene y=887 9038x+362.702 1 0.16
o-Xylene y=920,5911x-617 795 0977 0.14
Stylene y=1402 525x+1621,098 0,998 0.10
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Table 6, Total VOC (TVOC) using by passive sampler

Site June July August September November December Mean

1. 3295 5793 8783 94 11 42.04 49,59 60.74

2. 28.80 4598 79.88 135,66 4598 4914 64.04

3. 61.201 89.09 10058 141 44 69.82 81.41 92.09

4, 1329 68.16 85.12 122.70 4836 60,00 66.27

, 5. 11,60 76.76 9077 12478 5238 62,61 69.82
'”iﬁg'a' 6. 18,09 105,89 113,00 151.46 61.77 4982 83.34
7 28.00 71.87 8521 120,04 60.96 4807 69.21

8. 17,53 64.76 80.00 10861 4113 41.70 58.96

9. 33.49 59.49 58,31 76.70 4025 40,11 5139

10, 52,05 60.67 77.39 46 83 38.46 4103 5074

avg. 29.70 70,06 86.71 112,32 5012 5237 66.88

1. 439 24 50 26,67 41 43 37.36 39.02 28.90

12, 6.51 56,64 36.84 4313 37.73 40,09 36.82

13, 712 4054 3738 42 50 39.68 4321 35.07

14, 034 5757 57.04 4044 39.00 39.74 4052

15, 9.89 58.08 3759 40 41 39.64 42,01 3797

Residential 16, 3.43 26,06 36.26 4560 5124 38.26 33.48
area 17, 3.01 3937 26.75 08.96 39.40 38.04 29.29
18, 480 2577 5736 4648 4093 39.44 35.80

19, 8.69 5734 76.70 4692 4138 4288 45,65

20, 508 2573 56.08 53,81 39.87 4015 36.82

21, 541 2520 5597 4528 4024 39.37 35.25

avg 6.76 39,64 4589 4318 4059 4021 36.05

Table 7, Total VOC (TVOC) using by thermal desorption tube

Site June July August September November December Mean
, 1, 217 61 102.93 9187 14303 164.97 29873 169,86
'”?;Z;r'a' . 163,60 5356 15566 15246 175,69 187 11 148,01
avg. 217 61 102,93 9187 14303 16497 20873 169.86
o 3, 137,11 16,50 130,03 5159 176.63 173,87 114,29
Rezg::t'a' 4, 278.90 174,66 106,25 119,22 152,17 259,55 181.79
avg, 177.36 5972 11095 97,31 170,80 236,30 142,07
Z10 2 TVOCS %L E Table6, 70 Ltelfich. 2 148.01 ppbE YEFGTE 30 F=AXHQ site 39] HF->
Passive sampler®] A5 S B3+ A1} 31477, 8, 9Y)9 114.29 ppb, site 49] 2 181.79 ppb2 UEFT wfelbA
TVOC7} =7 veston, 53] 94 Fthe] TVOCE 112. Qolwd] FHol AR site 3 X|Fo] 7 FS TVOC
32 ppbE 71 A UEbth ol 79 2 25 FEE Yeholch 282 g3 FHE 0|83 TVOC 5%
ot fr|sleEel Etet Fgdo s AlREHLh 183 ¥ o] - passive samplereh= ] YL/AGH/ A E HFA
SR A7t F=AR A2 TVOC F=& v EH, 67197te] o] E3atA YeERA] 2S5 lsith A= TVOCs
Hat TVOC &7} 3292 66.88 ppb, 7292 36.05 o] 9w dgz §& FHE ARE AFH st BT 4
ppbE FHAHL] FEF A w3k o= FUA 773t 9, JA] AEs Fot vFEAIA] HE7HSSIANE S A
FHEo] TRl e Yo =R WjEE = AP Jon 7ro] ot AIZHA/F7A AFAEE YeERd=d AT 9
2 FAXGEYG 7] 9] Tt B2 AoR AlREHLh 7 < 4 5 99tk
T 59 dFolAE AlSt 3HY] TVOCY F=+= 18.73 g2 52 FEE o8-8 4§ passive samplers ©|-§%
ppbE AEEoH, B Aol 671E it FE<l 66.88 ppb AS-Eot HESA T ot vk E7MA] EA Y] g
ob= AJolZ wQITh'” o TVOCs7} A& o2 =4 Yebds & 4= 9tk 18y
a8y gez §2 5Ho AR E B4R 23 gAY T8 09 F49 7479 FE= passive samplers ©]-8-5}
2l site 12] TVOC 5=9] HaF-2 169.86 ppb, site 29| Ht £ ARt o =A4 vehgA] ekoktt




Table 8, Average VOCs concentrations in Shihwa (unit: ppb)

Compounds June July August | September | November | December Mean

Benzene 0.09 884 13.19 13.44 13.86 14,02 1057

Trichloro-ethylene 2.86 8.50 10.85 18.93 11.01 10.24 10.40

Passive Toluene 23.95 23.62 2417 32.66 2436 24 61 25.56

sampler Ethyl-benzene 154 13.99 19.81 23.57 0.85 1.08 1014

Xylene 1.22 1512 1712 19.91 0.45 0.55 9.06

Industrial Styrene 0.04 0.00 155 379 0.47 1.86 1,29

area Benzene 8.33 8.34 13.58 8.82 14,02 13.91 1117

Trichloro-ethylene 437 3.99 424 470 575 5.69 479

Thermal Toluene 11.16 2.42 578 470 18.80 16.77 9.94

desorption

tube Ethyl-benzene 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Xylene 0.00 441 0.00 0.00 0.00 0.00 0.74

Styrene 3.17 1.56 0.00 1.71 2.86 1.96 1.88

Benzene 0.00 876 13.10 13.06 14.01 1414 10.51

Trichloro-ethylene 044 6.37 791 15.30 891 9.00 7.99

Passive Toluene 529 10,84 14,40 1594 15,92 16.52 13.15

sampler Ethyl-benzene 04 7.61 7.04 0.00 1.48 0.26 3.36

Xylene 0.02 6.07 3.44 0.00 0.29 03 2.02

Residential Styrene 0.00 0.00 0.00 0.00 0.00 0.00 0.00

area Benzene 9.04 410 12.22 7.88 12.43 12,28 9.65

Trichloro-ethylene 6.37 278 232 1.83 521 437 3.81

il Toluene 40,09 6.11 411 2.40 23,07 8.89 1411

desorption

tube Ethyl-benzene 7,01 0.00 3.84 0.00 0.00 0.00 1.81

Xylene 10.84 0.00 364 0.00 0.00 0.00 241

Styrene 422 1.64 112 1.47 3.50 0.00 1.99
3.3.VOCso| sk 23 EN FARA AL Ao mEoA #A HEE 2, passive
B oA A3k J-uyx]oqm == ol ZFz} 10 sampler 2= 9€of 32.66 ppb= 7 &3kl W] 7|7t
7| 2| Aol passive samplerS A 2|5}, ezt G2 =2 = AR S FAISHI gAY AU 9Yof 7}
= A7 270 Aol Axjete] VOCsS Setsley. wash d 7} 23.57 ppb, 19.91 ppb2 7MY &£& $F o2 BAF )
I VOCs:= % 67142 UeEhgon s Table8 9 Fig 27% X]O—EH 4= HlFlo] 6 U E 124 °é77}11 ~7Po = TAﬂ

2,33} gotch. A H2 FHO A9 o @e VOCs &
Ho] ZAHJIAT 2PV =T} £ VOCs2 Hus 224
UrER ik

Passive sampler& ©|-8-3F 79 L
M2} Z7heto] 1290] 14.14 ppb2 7P E9ith ER2AS

)
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Fig. 2, VOCs cocentrations by using passive sampler.

Fig. 3. VOCs cocentrations by using thermal desorption tube.
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Fig. 5. BTEX concentrations by using thermal desorption tube,
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Table 9. BTX relative ratio

B:T:E:Xratios

Sampling sites B T E X
Passive sampler

Industrial area 1.00 242 0.96 0.86
Residential area 1.00 129 0.32 0,19

Total average 1.00 1.84 0.64 0.53
Active sampler

Industrial area 1.00 0.89 0.00 0.07
Residential area 1.00 1.46 0.19 024

Total average 1.00 1.16 0.09 0.15
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