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Development of a Gas Analysis Technology “IRLAM” Using Quantum Cascade Laser and

Unique Concentration Calculation Method
~ Realization of High-Sensitivity, Low-Interference, and Fast-Response Gas Analysis ~
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HORIBA’s newly developed gas analysis method using a quantum cascade laser
(QCL), infrared laser absorption modulation (IRLAM), dramatically reduces
calculation time compared to conventional spectral fitting methods by extracting
information important for concentration determination from the absorption signal
of the sample gas as features (patent registered). By combining this method with
QCLs manufactured in-house and a uniquely structured Herriott cell with a small
volume and long optical path length, we have completed a gas analyzer with high
sensitivity, small influence of interfering gases, and fast response. IRLAM has
succeeded in greatly expanding the industrial application range of gas analysis
using QCL, realizing the world’s first QCL-based onboard exhaust gas
measurement and real-time monitoring of petrochemical processes.
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Figure 1 Schematic diagram of the basic configuration of the IRLAM
gas analyzer.
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Figure 2 Conceptual diagram of the gas analysis procedure in IRLAM.
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Figure 3 Comparison of detection sensitivity between IRLAM and FT-IR for HCHO measurement (the left figure is enlarged from 0 to 60 s in the right

figure).
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Figure 4 Comparison of interfering gas influence between IRLAM and NDIR for NoO measurement (left: NDIR, right: IRLAM).
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Figure 6 Photograph of the petrochemical process gas analyzer, PLGA-
1000.
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