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Development of a Portable Device for Measuring Trace Amounts of Ammonia in Hydrogen
by CRDS
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Abstract: The authors have developed a device for measuring trace gases in hydrogen by infrared absorption
spectroscopy. The device was built to be portable and to enable on-site analysis of impurities in hydrogen gas. Cavity
Ring-Down Spectroscopy (CRDS) is a gas measurement method in which a laser beam is resonated inside a gas-filled
resonator and the attenuation of the light leaking out of the resonator is monitored by a detector. The combination of
a laser diode and a resonator consisting of two highly reflective mirrors provides a long optical path length and
significantly increases the sensitivity of absorption spectroscopy measurements. The authors fabricated a portable
prototype device with a size of 342 mm x 424 mm x 172 mm and a weight of approximately 8 kg and achieved
measurements of ammonia gas in hydrogen below 0.1 ppm.
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Fig.2 Ring-down waveform of CRDS Fig.3 Measured and theoretical ring-down time
versus ammonia concentration
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