Determination of dimethyl sulfate and diethyl sulfate
in industrial emission gas

Emiko Akiyama ,Keiji Yoshimura ,Yukikazu Hattori

Two methods were developed for the determination of dimethyl sulfate (DMS) and diethyl sulfate (DES) in industrial
emission gas. In one method, DMS and DES in a gas sample were collected by using a Sep-Pak plus Il cartridge
and eluted with acetone. The DMS and DES were thus determined by capillary gas chromatography/mass
spectrometry (GC/MS). The detection limits and recoveries for DMS and DES were 0.013 mg/m* and 99.8% , and
0.0022 mg/m® and 97.1% , respectively. In another method, DMS was collected by bubbling a gas sample through
25 m¢ of a absorption solution. Hydrolyzed DMS was determined as monomethyl sulfate by ionchromatography. The
detection limit was 0.095 mg/m’. This method was more useful for analysis of a gas sample containing above 4.6%

water.
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Table. 1 Analytical conditions of GC/MS

GC condition
Gas chromatograph Hewlett-Packard HP6890
Column J&W 30m*0.25mm.D.*0.25u m film thikness DB-5
Carrier Gas He 1.2ml/min
Column Temperature 45 -2min.-10 /min.-100 -20 /min-160 -2min.
Injection Temperature 180
Injection mode Splitless
Injection volume 1.0y |
MS condition
Mass spectrometer JEOL Automass system
lon souurse Temperature 200
Interface Temperature 230
lonization Voltage 70eV

Moniter lon(m/z)

66, 95, 96, 111, 125, 139
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Table The detection limits in the GC/MS analysis

(ug/mb) (Cmg/m ) > | (ppm) *
0.19 0.013 0.0026

0.032 0.0022 0.0003

* sampling volume: 30¢
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Table3 The tabilities of DMS and DES on the cartridge

Storage period day ( n=4) 26days ( n=4)

L | aver. rec.|R.S.D |aver. rec.|R.S.D

) (%) (%) ()

Fig.3 SIM chromatogram by GC/MS 99.8 7.0 93.3 4.7
97.1 3.0 83.1 4.4

n: the number of runs.
x 1000000

3 aver. rec.: averaged recovery.

25 RSD: relative standard deviation.
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Fig.6 SIM chromatogram of an industrial emission gas sample
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Table 5 Analytical conditions of

lon chromatograph
Detecter
Separation column
Pre column
Suppressor

Eluent

Injection volume

DIONEX QIC

Conductivity Detecter
AS4A

AG4A

ASRS-2-2-1
1.0mM-Na2C03+1.5mM-NaHCO3
1.47m ¢ /min.
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Fig.7 lon chromatogram of the anion standards
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Fig.8 lon chromatogram of monomethyl sulfate ion originated

from DMS
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Fig.9 Calibration curve of DMS by IC
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Fig.10 Formation and stability of monomethyl sulfate ion

originated from DMS in the sampling media
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