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Development of Real Time Monitoring Apparatus Based on Jet-REMPI Technique for the Determination of
Hazardous Organic Compounds

Shun-ichi HavasHI, Tetsuya SUZUKI, Shun-ichi ISHIUCHI and Masaaki Fuill

Synopsis : For monitoring of hazardous organic compounds, we have been developing an on-line analytical instrument based on a supersonic jet reso-

nance enhanced multi-photon laser ionization (Jet-REMPI) mass spectrometry. We have attempted to apply this technique to monitor tran-

sient attitudes of hazardous organic compounds, e.g. in the exhaust gas.

It becomes possible that the real time monitoring of the gaseous compounds in atmosphere by our instrument with a continuous sample in-

troduction. We demonstrated that the signals of mono-chlorinated benzene in the air could be detected with 150s interval through a 23 m

stainless steel pipe, which kept 200 degree of centigrade. Our instrument has a very high vacuum pumping system to keep the difference of

the vacuum level between in atmosphere and in ionization chamber. It has been proved that monitored molecules were well cooled as the re-

sult of REMPI spectra. It is strongly advantageous for the selective detection of a specific molecular species.

The emission mechanism of chlorinated aromatic compounds is discussed by monitoring 2 different kinds of compounds, simultaneously.

Key words: Jet-REMPI; on-line monitoring; organohalogen compounds; trace analysis; on-site analysis; resonance laser ionization; time-of-flight mass

spectrometry; exhaust gas analysis; selective detection.
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Fig. 1. Simulated electric field and ion trajectory of a newly developed ion electrode. The electric field of the conical ion lens con-
sists of an extractor (—2.3kV), a guide electrode (0 V), an outer mesh (0 V), Einzel lens (front —2.3kV, middle 0V, and

rear —2.3kV) and a repeller (+2.3kV).-
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Fig. 2. Schematic diagram of on-site jet-REMPI apparatus.
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Fig. 3. Mass Spectra from an exhaust gas sample obtained
by Jet-REMPI. Upper spectrum was obtained using
the laser wavelength of 269.83 nm and the bottom
one was 275.03 nm.
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Fig. 4. REMPI spectra from an exhaust gas sample (solid
line) and diluted standard monochlorobenzene
seeded in air (dotted line).
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Fig. 5. Real time monitoring of monochlorobenzene in the
exhaust gas of a pilot-scale incinerator (solid line)
and CO emission (dotted line).
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Fig. 6. Real time monitoring spectra of m-dichlorobenzene
(solid line) and monochlorobenzene (dashed line)
in the exhaust gas of a pilot-scale incinerator.
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Fig. 7. Real time monitoring spectra of o-dichlorobenzene
(solid line) and phenol (dashed line) in the exhaust
gas of a pilot-scale incinerator.
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