102 Bull. Jap. Env. Sanit. Ceat.

No. 10. 1983

R GC-MS-SIM iz & %

 REHT VT

v REDLSH

Analysié of aldehydes in ambient air by
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1:Ice, 2: Cupper tube, 3: Sampling tube

1 Ice cooling apparatus of samplirg tube

Table 1 Qperation condition of GC-MS

Column 1,2,3-TCEP25% on chromosorbW
AW, 60~80mesh, 3m X 3mme¢
Temperature Column : 30°C—105°C, 6°C
Injection port : 180°C
Separator : 180°C
Ton source : 270°C
Carrier gas He BOml/min
Trap current 60 4A -~
Acgeleraing b sy

Electron energy|50eV ‘ .
Shimadzu LKB-8000, - MID-PM -

Apparatus
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Recdvery of a]dehfrde at room'témperature

Conéeﬁfration . " " Recovery (%)
o Acet- Propion- Isobutyr- n-Butyr- Isovaler- n-Valer-
volume () | 138 e aldehyde  aldehyde  aldehyde  aldehyde  aldelyde
0.1 98 99 100 100 97 97
0.2 - .98 99 100 99 100
0.5 — 90 el 99 97 99 96
1 — 87 .08 96 99 99
2 — Cer 86 - 97 97 9%
5 T — — 75 99 100 98
10 — — 14 47 92 94
Table 3 Recovery of aldehyde-at the condition of ice cooling
Concentration . Recovery (%)

Volume (2) Acet- Propion- Isobutyr- n-Butyr- Isovaler- n-Valer-
otum aldebyde aldehyde  aldehyde  aldehyde aldehyde  aldehyde
0.5 100 94 100 99 100 98
1 90 100 100 99 100 98
35 100 93 91 92 96
7.0° 81 88 93 90 94
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Table 4 Relatlve intensity of aldehydes to- hydrocarbons ‘

(a) Sht Width 0.3 mm

- , o Relative intensity
Acet- Propion- Isobutyr- n-Butyr- Isovaler- . n-Valer-,
Hydrocarbon aldehyde aldehyde aldehyde aldehyde aldehyde aldehyde
n-Nonane 0.77  .0.29 0.23 0.29 0.30 0.10
n-Decane 1.2 , 0.47 0.37 0.46 0.48 0.17
n~Undecane 2.7 1.0 0.81 1.0 1.0 ’ 0.36
(b) Slit width 0.2 mm
Relative intensity y o L
Acet- Propion- Isobutyr- n-Butyr- Isovaler- n-Valer-
Hydrocarbon | jjdehyde  aldehyde  aldehyde  aldebyde  aldebyde  aldebyde
n-Nonane 0.73 015 . 012 0.15 0.13 - 0.04
n-Decane 4.9 0.99 0.80 1.0 0.87 0.28
n-Undecane 17 3.4 ' 3.4 3.0 0.97
(c¢) Slit width 0.1 mm
Relative intensity
Acet- Propion- Isobutyr- n~Butyr- Isovaler- n-Valer-
Hydrocarbon | jjehyde  aldehyde  aldehyde  aldehyde  aldohyde aldehyde
n-Nonane 5.8 1.0 0.84 0.98 0.77 0.24
n-Decane 6.3 1.1 0.93 1.1 0.85 0.27
n~Undecane 22 3.8 3 3.7 2.9 0.92
(d) Slit width 0.05 mm
Relative intensity e
Acet- Propion- Isobutyr- n-Butyr- Isovaler- n-Valer-
Hydrocatbon | jgehyde  aldehyde  aldehyde  aldehyde  aldehyde  aldebyde
n-Nonane 13 3.2 3.6 3.6 3.7 1.0
n-Decane 17 4.1 4.7 4.7 4.8 1.3
n—Undecame 25 5.5 7.0 7.0 7.1 1.9
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1: Acetaldehyde, 2 : Propionaldehyde, 3 : Isob-
utyraldehyde, 4 : n-Butyraldehyde, 5 : Isovaler- ..
aldehyde, 6 : n—Valeraldehyde

A : n-Octane, B: n-Nonano, C: n-Decane,

D : n-Undecane

2 Typical chromatogram of aldehyde
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standard sample .

Aldehydes Coefficient” of variation (%)
Acetaldehyde 1.1
Propionaldehyde 2.3
Isobutyraldehyde 2.5
n=Butyraldehyde " 4.6
Isovaleraldehyde 5.8
n-Valeraldehyde 6.3
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" Aldehydes, ng

a: P;opionaldéh&'de, A : Isobutyraldehyde
4 [ n-Butyraldehyde; @ : Isovuleraldehyde, ©O°I'n-Valeraldehyde

[3: Acetaldehyde,
3 Calibration curve
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(a) Sewage disposal exhaust gas by zin. pro.-method
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(b) Sludge incinerator exhaust gas

“1: Aéétaldehyde 2 Propmnaldehyde 3 : Isobutyraldehyde, 4 n—Butyraldehyde

-5 +Isovaleraldehyde, 6:n-Valeraldehyde,
Az Acetone, B: Methyl ethyl ketone

[ 4 . SIM chromatogram of exhaust gas
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Summary

Sampling procedures using porous polymer -ad-
sorbents (Tenax-GC) and a gas chromatography-
high-resolution mass spectrometry-single-ion

monitoring ‘method are presented for determi- -
nation of acetaldehyde, propionaldehyde, isobutyr- ~
aldehyde, n-butyraldehyde, isovaleraldehyde  and -
n-valeraldehyde. Glass tubing. (5 mm¢X180 mm.
length) packed with Tenax-GC was used as the
sampling tube.” The sampling procedure was as’
follows : the sampling. tube was connected to a

vacuum pump and a flow meter, for sampling
acétaldehyde, the sampling tube was cooled with

_ ice and 1/ of air was sampled.

Fragment ions of CHO* were used for moni-
toring aldehyde and the GC/MS magnetic field
was adjusted .to monitor for m/z=29.018 in order
to separate the fragment ions of CoHs* (m/fz=
29.060). Using this procedure, the aldehydes
were sensitized about ten times to n-paraffines.
The quantitative limit of this method for alde-
hydes was 0.27ng to 2.2ng, allowing aldehyde
analysis at the 0.2 to 0.6 ppb level.
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