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Development of Series-connection Type Multi-gas Multi-point Monitoring System by Laser Raman Spectroscopy

Yuji ICHIKAWA, Sachiyo SUGIMOTO, Hirofumi MIKI, and Ippei ASAHI
Shikoku Research Institute, 2109-8 Yashima Nishi Machi, Takamatsu, Kagawa 761-0192

We have been developing multi-gas sensing techniques based on laser Raman spectroscopy. A multi-gas sensor using optical fibers

to transmit laser beam and Raman scattered light was developed. We adopted a UV DPSS laser (wavelength: 349nm, pulse width:

5ns) because the short wavelength is advantageous to increase intensity of Raman scattering light. Two types of sensor chips

(compact optical bench) were also developed. One is parallel-connection type and the other is series-connection type.

Series-connection type sensor chip can increase efficiency of the optical system and it also enables the system to detect gases in a
plurality of points using one laser. Experiments were conducted to confirm performance of the series-connection type sensor chip and

the result showed that it can detect 1000ppm of Hydrogen and can substantially reduce back ground signals.
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Fig.1. Basic Configuration of Gas Sensing System.
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Table 1. Raman Shifted Wavelength of Gases
(First-order Stokes, Excitation Wavelength: 349nm).

Gas Raman Shift Raman Scattering
Species (cm™) Wavelength (nm)

H, 4160.2 408.3

N, 2330.7 379.9

0, I 1556.0 I 369.0

CH, 2914.0 388.5
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Fig.2. Appearance and Optical Arrangement of
Sensing Part (Sensor Chip).
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Fig.3. Parallel Connection of Sensor Chips.
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Fig.4. Optical Arrangement and Connection Diagram
of Series-connection Type Sensor Chip.
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Fig.5. Comparison of Back Ground Signals
between the Parallel-connection Type Sensor Chip
and the Series-connection Type Sensor Chip.
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Fig.6. Results of Hydrogen Gas Measurement Test
using Series-connection Type Sensor Chip.
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