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Table 1. Operation Conditions for Thermal Desorption System
and GasChromatography/Mass Spectrometry (GC/MS)

Thermal desorption system

Desorption temp. 230°C
Desorption time 5 min
Desorption flow 50 ml/min
Transfer line temp. ~ 200°C
Cold trap temp. 10°C-230°C (5 min)
Cold trap adsorbent ~ Tenax TA
Out split ratio 1:10
GC/MS
GC Column DB-1 0.25mmi.d.x30m, 1 um
Carrier gas He, 50 kPa
Interface Temp. 250°C

Column temp. 40°C(3 min)-12°C/min-220°C(2 min)
Acquisition Mode SIM

Quantitative ions ~ Monitored ions

Dimethyl Sulfate m/z 95 m/z 66
Diethyl Sulfate m/z 139 m/z 125
Toluene-dy m/z 98

Table 2. Recovery of Dimethyl Sulfate and Diethyl Sulfate
after 144L Air was passed through

Sampler Dimethyl Sulfate ~ Diethyl Sulfate

Carbotrap 317 <0.01% 1.3%£0.3%

Tenax TA 93.0+4.5% 98.9£t2.5%

Sep-Pak Plus PS-2 54.67.4% 67.7£7.6%

XAD-4 7.8£1.4% 67.4£2.4%
Tz = 1.0

Toluene-ds —
Dimethyl Sulfate
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Fig.2 GC/MS Chromatogram of Dimethyl Sulfate and Diethyl Sulfate Standard Solution
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Table 3. Concentration of Diethyl Sulfate in Ambient Air in
Tokyo in June, 2008 (n=11)
Concentration (ng/m?)

Diethyl sulfate

min. med. ave.

<2.1 35 23 2.2

max.

Dimethyl Sulfate was not detected.
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TF VO REE 5 &, 6ATIHRK 2.5 ng/m’, #E
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Table 4. Concentration of Dimethyl Sulfate and Diethyl Sulfate in Residential Area and Roadside in July, 2008

Nerima-ku (n=3)

Koto-ku (n=3) Roadside (n=3)

Concentration (ng/m”) min. max. med. min. max.  med. min. max.  med.
Dimethyl sulfate <1.2 <1.2 <1.2 <12 <12 <12 <12 6.8 44
Diethyl sulfate <2.1 2.6 <2.1 <2.1 <2.1 <2.1 <2.1 3.6 <2.1

Table 5. Concentration of Dimethyl Sulfate and Diethyl Sulfate in Automobile Exhaust Gas

Concentration Diesel cars (n=7) Gasoline cars (n=7)
(ug/m?) min. max. med. min. max. med.
Dimethyl sulfate <0.17 0.55 <0.17 11.0 307 77.3
Diethyl sulfate <0.30 2.8 0.58 0.66 48.7 6.6
SO, (ppm) 2.2 5.6 4.0 0.10 6.0 0.80
NO, (ppm) 43 160 110 1.0 160 9.0

Table 6. Correlation Coefficients for Dimethyl Sulfate, Diethyl Sulfate, NO, and SO, Concentrations in Automobile

Exhaust
Diesel cars Gasoline cars
Compounds NO, SO, NO, SO,
Dimethyl sulfate -0.741 -0.630 0.941%* 0.944%*
Diethyl sulfate -0.877** -0.784* 0.277 0.303

*p<0.05, **p<0.0l
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Measurement Method for Dimethyl Sulfate and Diethyl Sulfate in Ambient Air
Ikue SAITO", Aya ONUKI", Mitsugu HOSAKA" and Dai NAKAE"

There are few reports regarding the concentrations of dimethyl sulfate and diethyl sulfate in ambient air, which are listed as
hazardous air pollutants. In this study, an advanced method for dimethyl sulfate and diethyl sulfate analysis, which can detect these
compounds at ng/m”’ level, was developed. A thermal desorption tube containing Tenax TA was used for air sampling (144 L), and
the detection limit for dimethyl sulfate and diethyl sulfate with the Tenax TA sampler followed by gas chromatography/mass
spectrometry (GC/MS) analysis was 1.2 ng/m’ and 2.1 ng/m’, respectively. Ambient air in Tokyo residential areas sampled in June
2008 (n=11) and July 2008 (n = 6) contained diethyl sulfate <2.1-3.5 ng/m® (median, 2.3 ng/m®) and 1.2-2.6 ng/m’ (median, <2.1
ng/m’), respectively. Dimethyl sulfate was not detected from both air samples. In road-side areas sampled in July 2008 (n = 3),
concentrations of the two compounds were higher than those of residential area, and dimethyl sulfate was found to be <1.2-6.8
ng/m’ (median, 4.4 ng/m®) and diethyl sulfate was <2.1-3.6 ng/m’ (median, <2.1 ng/m®). The result of the ambient air
measurements showed that the automobile exhaust gas might be an emission source of the two compounds. Exhaust gas of diesel
cars (n =7) and gasoline cars (n = 7) were analyzed and found to have a dimethyl sulfate concentration <0.17-0.55 ng/m’ (median,
<0.17 pg/m®) and 11.0-307 pg/m’ (median, 77.3 pg/m’), respectively, and a diethyl sulfate concentration <0.30-2.8 pg/m’
(median, 0.58 pg/m’) and 0.66—48.7 pg/m® (median, 6.6 pg/m’), respectively. In comparing the exhaust gas of diesel cars and
gasoline cars, both compounds were higher in gasoline cars than diesel cars. Therefore, it is considered that dimethyl sulfate and

diethyl sulfate detected in road-side areas are predominantly emitted from gasoline cars.

Keywords: ambient air, hazardous air pollutants, dimethyl sulfate, diethyl sulfate, thermal desorption, Tenax TA, automobile

exhaust gas, diesel car, gasoline car
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