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Development of remote VOC gas sensor using mid-infrared DFG laser
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Abstract

Authors have built up a compact size DFG laser at room temperature in mid-infrared region, and
developed a remote VOC gas sensor with the laser for industrial use, named "REMOGAS". Compared with remote
gas sensors equipped near-infrared laser, REMOGAS with mid-infrared laser can measure inorganic gases like CO,
CO,, NH; etc with more sensitive, and organic solvent gases like toluene, ethyl acetate, MEK etc. REMOGAS can
apply to the industrial fields; printing, converting, chemical planting, and so on, whose purposes are safety, quality,

environment, and energy-saving.
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Table 1 Specifications of REMOGAS
' . Model | REMOGAS V-1

Center Wavelength | 3.4 ym range: 3.38~3.50um

Sweep wavelength range | £ 15 nm

Laser output | 10 yW

Measurement range | 3 m, one way: 1.5m

Ethyl acetate, toluene,
Target gases
REMO.GAS MEK, IPA etc, separately

Concentration range | 100 ~ 10000 ppm-m

Accuracy | £10%

Fig. 1 Picture of prototype of Data interval | 1 second

REMOGAS Data output | Serial / Voltage selectable
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LD1:  Pump laser diode

LD2: Signal laser diode

PD2 PPLT: Periodically Poled Lithium Tantalate
IRF: IR filter for idler laser

PD1:  Photo diode for power monitor
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PD2: Photo diode for measurement
DM: Dichroic mirror

M: Mirror

CTRL: Controller

Fig. 2 Diagram of remote REMOGAS
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Fig. 3 Picture of experiment
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Fig. 5 Scatter gram between experimental

data and REMOGAS data for
ethyl acetate measurement
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Fig. 4 Time series data of gas concentration of
ethyl acetate acquired by REMOGAS
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