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Abstract

A field comparison study was carried out to quantify differences among various sampling and analytical
methods for volatile organic compounds (VOCs) at a site in Ulsan in June 1997, Air sampling containers (SUMMA
canisters) were used by the Korea Institute of Science and Technology (KIST) and adsorption tubes (carbotrap)
were used by Yeungnam University (YN Univ.) for sampling ambient air. Duplicate samples obtained by KIST
were analyzed by KIST with a GC~MS system for aromatics and halogenated hydrocarbons and by Atm AA with
a GC~FID system for C,~Cy hydrocarbons, respectively. The adsorption tube samples were analyzed by YN
Univ. with a GC-FID system for aromatics. VOC levels for the duplicate canister sampls analyzed by KIST and
Atm AA were in good agreement. Concentrations of aromatics by the adsroption tube method were generally
higher than those by the canister sampling method by factor of 1.5 to 2.0. Ditferences between the two sampling
methods were discussed.
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Table 1. Methods for coliection of organic compounds.
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Method of collection Major advantages

Major disadvantages

Metal canisters « Can be throughly cleaned
« Good sample recovery

» Rugged

« Limited sample volume
+ Not generally, applicable to polar VOC
» Expensive

« Can be pressurized to increase sample volume

Sorbents/impingers
transport, and recovery
« Large volumes of air sampled

« Minimal eftects from water vapor

« Suitable for polar and apolar

« Simple and convenient for sampling.

» Contamination and interferences

« Not suitable for light hydrocarbons

« Artifacts

« Sorbents limited by breakthrough volume
« Compound-dependent recovery
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1,2 : Filter
4.6 : Mass Flow Controller
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3 : Vacuum Pump and Compressor
5,7 : Pressurc Gauge
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Fig. 1. Schematic diagram of VOC sampler used by KIST.
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separation of aromatics performed by Atm AA.
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Fig. 3. Schematic diagram of VOC sampler used by Yeungnam University.

Table 2. Sampling instruments and operating conditions of ATD 400 and GC.

GC Conditions

ATD 400 Conditions

Initial Temparature 50°C
Final Temparature 230°C
Initial Time Smin
Final Time 100 min
Oven Ramp rate 6°C/min
Carrier Pressure 18 psi
FID Temparature 300

Desorb Temparature 350°C
Desorb Time 100 min
Valve Temparature 200°C
Trap Hold 3min
Trap high 350°C
Trap Low -30°C
Transfer Line Temparature 200°C

Note : Cold-trap packing adsorbent of ATD 400 (30mg Carbortap. 60/80 mesh).
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Fig- 4. Chromatographic separation of aromatics performed by YN Univ..
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Table 3. Comparison of aromatics analyzed by KIST and Atm AA.. (unit : ppb)
Sampling 97-06-04" 97-06-05 97-06-06 97-06-07 average std dev.  relative error (%)
date Atm AA KIST Atm AA KIST Atm AA KIST Atm AA KIST Atm AA KIST Atm AA KIST range
Benzene 261 224 309 204 106 038 257 250 233 179 088 096 +3~+64
Toluene 537 647 537 674 383 434 311 389 442 536 114 145 -26~-13
Ethylbenzene L14 172 120 148 079 094 069 103 096 129 025 037 -51~-19
m+p-Xvlene 882 776 307 217 1.87 191 570 587 487 443 308 286 -3~ +29
o-Xylenz 149 192 121 151 072 091 171 16 128 138 043 044 -29~+32
Styrene 139 191 047 056 033 023 136 132 08 101 057 076 -37~+30

Y Sampling period : 12 hrs. others are 24 hrs
% Relative error (%) = (Atm AA-KIST)Y/Atm AA X 100

Table 4. Comparison of aromatics analyzed by Atm AA and YN Univ.. (unit : ppb)
97-06-04  97-06-05  97-06-06  97-06-07 average stddev.  Theratio  relative

. e of conc.  error (%)
Sampling YN YN YN YN YN YN (YN Univ./ —
date Atm AAUniv_ Atm AA Univ. Atm AA (L0 Atm AA Univ Atm AA Univ, Atm AA Univ. Atm AA)  range
Benzene 261 418 309 347 106 246 257 3.66 233 344 088 0.72 1.6 -132~-120
Toluene 537 694 537 846 383 926 311 562 442 757 114 162 20 -142~-38
Ethylbenzene L4 157 120 120 079 126 069 088 096 1.23 025 028 1.5 ~-59~0
m+p-Xylene 8.82 7.86 3.07 337 187 317 570 567 487 502 308 221 1.6 ~70~ +30
o-Xylene 1.49 200 1.21 138 072 146 1.71 1.31 1.28 1.54 043 031 L4 —103~+23

" Relative error (%) = (Atm AA-YN Univ. VAtm AA % 100

¥ olgle) GE AEE 3E £ AANATE. 2 & 4o dehloh bRERTE Ay 4
24 ATl QelMe] ww slel dleid okl AFMAET) A2 W 14~202 FHD A3

Ate] & Eol A KIST SAEAAEel BN3 Wo] 87 Ay swr) ook 87 A3
A 7t HF F oF o0Y Foll BAEo] o] A7 & Foz A AW x= - 103~ +30%2
Tt 87 HellA AR = HEr) A7) WE L7133 viwd Astrc) oF 13w ¢} ¥
o2 A Am AAS] BY Astg v)Eer $17F A depdoh G ol4ke) $7)skatEe] s
T AHLake] Wl -37~ +64%csih ARE A FEHW A3Gel 47 AW B}y %A
o] gt KIST BAEAAEI) v Atm AA 235 FA4-L ot A7) tlebydo}. Zielinska
B¥ BRlo] b A, o-Apdde] ZFAF Akl eral (1996)= v FHo|A] 19920 Tenax E3
Westberg ef al. (1984)2] A+ Aol oJspd slula #F A3 (Co~Cu)3 SUMMA 4-7) 13 (C; ~
Bl vellA wgiAlsh B kg o} o-Add  Cpez $7)3gEs A, 2AMslc) o) A
< &Ao]l #AHUAS. 2t ol AFelME o- T Tenax FHY I SUMMAL7| oA J& %
Addl =t 2elojalo] A$- 47} AaF 75%7F &% 0 59| 8] Cy~C) IEEANA H]Lsled 0w (o]E)

F ook el Fol BAT A8 st o ¥A I mpAADE 1~28) AHE w3, Cp o)A
L}E}‘ﬁtk Hl Al 67Hé°l At ohE KIST SA4% 9] stgEe] A9E 2 v7 o fAd o5 o]
Aol AR £4 s=rl Aun AAARS vlm 3 (g R AR desin 9:d A= Cy
sfo] ®F ukokeh e}, BRI} o ® w57 ojAte] mukaARel AR £7) He FabE¢lA
o Fofl BAME glo] w% A vepygo v 87] el A kol o3 e HRES 3=

F2R AP 47 AHAAL] AH BA 7b AaE ASelw, Bl B4 a9 &4

A7) s Y SA s AF. BAE A 2 GC BA2] preconcentration 3k %ot freeze-
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Table 5. Comparision of aromatic hydrocarbons analyzed by KIST, Atm AA and YN Univ.. (unit : ppb)
o average std dev. relative error (%)

TAmAA  KIST  YNUniv.  AmAA KIST YNUniv.  range range”
Benzene 2.33 1.79 3.44 0.88 0.96 0.72 +3~ +64 -132~-12
Tolucne 4.42 5.36 7.57 1.14 1.45 1.62 -26~—13 —142~ -38
Ethylbenzene 0.96 1.29 1.23 0.25 0.37 0.28 —-51~-19 ~59~0
m+p-Xylene 4.87 4.43 5.02 3.08 2.86 221 -3~+29 =70~ +30
o~-Xylene 1.28 1.38 1.54 0.43 0.44 0.31 —29~ +32 -103~ +23
Total aromatics 13.86 14.25 18.80

<« Relative error (%) = (Atm AA-KISTVAtm AA X 100
: Relative error (%) = (Atm AA-YN Univ.y/Atm AA x 100

Table 6. Comparison of halogenated hydrocarbons analyzed by Atm AA and Kist. (unit : ppb)
! AT , relative error®

Sampling 97-06-04! 97-06-05 97-06-06 97-06-07 average std dev. (%)

date

Atm AA KIST Atm AA KIST En AA KIST ;\tm AA KIST Amm AA KIST Atm AA  KIST range

Vinyl chloride  3.90 4.47 4.15 4.65 596 6.66 1.95 1.66 399 436 1.64 206 —15~+15
1. 1 -Dichloro-

ethane BDL" BDL BDL BDL BDL BDL BDL BDL NA» NA NA NA NA
2-Dic o

1.2-Dichloro- ¢4\ 1010 123 185 BDL BDL 226 195 298 348 374 451 _S0~+14

ethane _

Methylene 100 136 063 098 044 080 035 066 061 095 029 030 -89~-36

chloride

Tetrachloro- BDL 00( BDL BDL BDL BDL BDL BDL. NA NA NA NA NA

cthylene

Chloroform 037 0.4 018 BDL 020 BDL 0.8 BDL 023 NA 009 NA NA

elih',‘;rie’“‘cm"m‘ 025 BDL 035 BDL 042 011 024 BDL 032 NA 009 NA NA

Carbon 021 BDL 014 BDL 017 BDL 025 BDL 019 NA 005 NA NA

tetrachloride

Trichloro- 079 032 073 008 070 018 097 001 080 006 012 013 +59~+99

cthylenc

I Below detection limit
2 Not applicable
3 Relative error (%) = (Atm AA-KIST)/Atm AA X 100
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