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14 2 FARTER —WAR RN RS B RE S RE, E&EHRBYRRTERS AR M.

z lonization ks BRI rise:  jonizabion
threshold threshold
lotermediate mmn [N  UV-absorpton
states ! [ 1 ranges
ground state

(1+1) (L4141 2+ (3+1) MPl-processes X ¥ A B molecule
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Fig.1 Resonance enhanced multiphoton ionization illustrated. Right part shows selective

ionization through a suitable laser wavelength
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Fig.3 Some components of vehicles exhaust gas measured by REMPI at 266 nm
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Fig4 Resulis of REMPI on-line emission measurements of internal-combustion ehgine exhaust gas
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Fig.5 Scheme of the laser mass spectrometer with date
acquisition (lower part), the calibration gas standard
(upper left), and the pilot incineration plant with

Fig.6 REMPI at 248 nm TOFMS mass spectrum
obtained at the second sampling point

sampling system {upper right)
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* 1 248 nm REMPI Bl tyinse

No. amu substance; No. amu substance

1 T8 % (CgHs) 2 92 H§X (CgHz-CHa)

3 94 ¥m (CeHs-OH) 4 104 FHZH (CsHa)

5 116 & (CsHs) 6 118 HEEZM; HW (CoH,yp)
7128 = § 132 ZHERZM® (CioHys)

9 142 HXE 10 152 JE# (CioHs)

11 154 &%, ¥ (CizHio) 12 166 XN

13 166 % (CizHip) 14 168 HXEEE (CiaHis),

15 178 3f:. H¥ (Ci4Hyo) ZE e (CioHgO)

16 182 . —HEEEX (Ci4Hiy) 17 192 HEH, FEMN (CisHp)
18 202 E %A (CisHio) 19 204 #EXH, (CigHia)

20 218 ¥ H# (CirHu) 21 228 EIHE. =¥HE (CisHyo)

22 252  EHFEE; —FRE (CooHiz) 23 2564 BEHK (CaoHu)
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Fig.8 Structures diagram of dioxins

Fig.7 REMPI[ on-line monitoring of dynamic processes

in the pilot incineration plant
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Fig9 REMPI specira of dibenzofuran (upper trace)
and dibenzodioxin {lower trace) in a supersonic

molecular beam
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Laser Mass Spectrometry: Principles and Applications
in Environmental Monitoring

Lt Zivao, Wei Jie, Zhang Bing
{ Anhui Institute of Optics and Fine Mechanics, the Chinese Acdemy of Science, Hefei 230031 )

Abstract A new method for trace gases analysis——laser mass spectrometry is introduced in this
paper. The principles and characteristics of the method are described in detail, i.e., the coupling
of resonance enhanced multiphoton ionization (REMPI) with flight-of-time mass spectroscopy.
Emphases are on two applications: detection and analysis of exhaust gases from vehicle engines and
flue gases from waste incinerators. Laser masspectrometry is an effective method for environmental

inspection, especially as an alternative method for toxic dioxin (PCDD/PCDF) analysis and
detection.

Key words laser mass spectrometry; REMPI; time-of-flight mass spectroscopy; environmental

monitoring
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