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Improvement of Aerosol Mass Spectrometer and Trial for Automotive Exhaust Particle Measurement.

Kenichi Akiyama, Akio Shimono, Douglas Worsnop

Nowadays, air pollution of ultra fine particles is being watched with keen interest. But, it is not known detail of its
composition, health effect and environmental impact etc. Recently, aerosol mass spectrometer is developed for air born
particulate monitoring. Ability of aerosol mass spectrometer is not enough to know organics composition, although, it is good
apparatus to analyze particle composition roughly. To investigate organic composition, high time resolution and soft
ionization aerosol mass spectrometer is developed. In this study, we would like to introduce new aerosol mass spectrometer.
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Fig.1 Overview of aerosol mass spectrometer (AMS)
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Tablel Specifications of TOFMS
Weight 7 kg
Size L 24 cmXW 16 cmXH 7 cm

Mass range Over 10,000 (0~300 amu/85, 000 Hz)
IScan speed {85,000 Hz (spectra/s)
|M_ass resolution |500 FWHM

Mass accuracy 30 ppm
Ionization o
efficiency About 30%
Sensitivity (10 pg/m°)

Dynamic range 10%¢

Fig.2 Photo of TOFMS put in the AMS
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Fig.3 Vaccum ultra violet lamp

Table2 Specifications of VUV

ISize L75cmX0.D6mm I.D2 mm

{Window F6 mmXt 1 mm

the quality of the .aterial : quartz
Power source of Window Fluoline Magnesiul
high frequency [Power supply :DC 12 V, 10 W

'High frequency output : 180 MHz, 2~3 W

113 Krypton
Fil
illing up gas Pressure : 3 Torr

Vaccum ultra violet
Output wave 116.5 nm (10.64 eV) 30%
length 123.6 nm (10.03 eV) 70%

Photon flux : 5X 10" photon/cm’/s
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Fig.4 Particle number distribution of idling exhaust

gas.
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Fig.5 Particle composition distribution of idling
exhaust gas.
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Fig.9 Plot of fragmentation ion signals.
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Fig.10 Comparison of mass fragmentation pattern

depend on ionization method.
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