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Abstract: The sixty nine accident preparedness substances (APS) having high probability of chemical accident
are controlled under the Toxic Chemicals Control Act (TCCA). Around the world, there has been a growing
interest in the analysis of chemical warfare agent (CWAs). When a chemical accident occurs, it is generally
required to detect and identify APS. However, the quantitative analytical data remain limited in Korea. In this
study, an analytical method using GC/MS for volatile organic chemicals was established and a quantitative
analysis method was studied. The calibration curve for 25 chemicals were obtained and 21 chemicals showed
higher coefficient of determination (1*>0.998).
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Table 1. Analytical standard materials

No. Chemicals Manufacturer Purity Solvent
1 Formaldehyde SIGMA 30% in methanol MET
2 Methanol SIGMA 99.93% TOL
3 Phosgene solution Junsei 20% in toluene TOL
4 Propylene oxide SIGMA 99.70% TOL
5 Acrylonitrile OSAKA 99% TOL
6 Allyl chloride SIGMA 99% TOL
7 Carbon disulfide SIGMA 99% TOL
8 Allyl alcohol SIGMA 99% TOL
9 Methyl vinyl ketone SIGMA 99% TOL
10 Methyl ethyl ketone Junsei 99% TOL
11 Ethyl acetate SIGMA 99.80% TOL
12 Acrylic acid SIGMA 99% TOL
13 Methyl acrylate SIGMA 99% TOL
14 Nenzene Junsei 99.70% DCM
15 Toluene Junsei 99.50% DCM
16 Phenol SIGMA 99% DCM
17 Benzyl chloride SIGMA 99% DCM
18 m-cresol SIGMA 98% DCM
19 Nitrobenzene SIGMA 99.70% DCM
20 p-nitrotoluene SIGMA 98% DCM
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Table 2. Analytical parameters of laboratory GC/MS

Parameters Conditions

Split ratio - 10:1
Temperature - 230 °C
Injection Volume - 1 pL (liquid)

Injector condition

Column flow 1 mL/min
Oven program Rate (°C/min) Temp.(°C) Time (min)
35 5
5 80 0
10 300 0

Al ZAL Table 29+ 223, RF-&9-S Auto-sampler
& o]&3ate] 1 uL FHsHAet.

Scan mode®|A] 20~200 amu W2 7z} FFEZ O
A2 ER S gt 7t &2 Fgol2g MY
shed Ag]o]- 273 A9 (Selected Ion Monitoring, SIM).S.
Z AFAE FAAs9 Y. B2 Al FAl {Hretention
time)o] A 3L AEAg Fol o] fAR A AR A
A e o] 2 A o)L o7 MeES]th(Tuble 3).
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Table 3. Quantum ion of chemical substances

Chemicals Q.ion (1) Q.ion (2) Chemicals Q.ion (1) Q.ion (2)
Formaldehyde 29 30 Ethyl acetate 61 43
Methanol 31 32 Acrylic acid 72 27
Phosgene 63 65 Methyl acrylate 55 85
Propylene oxide 58 28 Benzene 78 77
Acrylonitrile 53 26 Toluene 91 92
Allyl chloride 41 39 Phenol 94 66
Carbon disulfide 76 44 Benzyl Chloride 91 126
Allyl alcohol 57 31 m-Cresol 108 107
Methyl vinyl ketone 55 43 Nitrobenzene 77 123
Methyl ethyl ketone 29 72 p-Nitrotoluene 91 137
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Table 4. Calibration equation and correlation of determination by laboratory GC/MS

Chemicals Slope (a) Constant (b) 1 M.W. B.P.(°C)
Formaldehyde 113 36,845 0.998 30.0 -19.5
Methanol 6,124 347,982 0.999 32.0 64.7
Phosgene 1,841 37,179 0.994 98.9 179.0
Propylene oxide 5,078 500,142 0.999 58.1 342
Acrylonitrile 10,899 1,694,910 0.999 53.1 77.3
Allyl chloride 6,221 173,770 0.999 76.5 45.0
Carbon disulfide 4,202 257,843 0.999 76.1 46.5
Allyl alcohol 12,999 234,386 0.999 58.1 96.0
Methyl vinyl ketone 1,924 (-) 201,582 0.999 70.1 81.4
Methyl ethyl ketone 3,440 146,321 0.999 72.1 79.6
Ethyl acetate 2,572 891,090 0.999 88.1 77.0
Acrylic acid 1,642 570,029 0.998 72.1 141.0
Methyl acrylate 2,733 (=) 80,482 0.999 86.1 80.5
Benzene 5,800 9,795 0.999 78.1 80.1
Toluene 6,188 (=) 50,939 0.999 92.1 110.6
Phenol 4,246 (-) 88,749 0.999 94.1 181.8
Benzyl Chloride 5,041 (-) 107,092 0.999 126.9 179.0
m-Cresol 3,663 (-) 103,629 0.999 108.1 202.0
Nitrobenzene 2,845 (-) 84,582 0.999 123.1 211.0
p-Nitrotoluene 2,407 (=) 92,636 0.999 137.1 238.0
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Fig 1. Calibration curve for 20 APSs by GC/MS.
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Fig. 2. Slopes of calibration curve for 20 APSs by GC/MS.
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