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Remote Sensing Characteristics of Raman LiDAR for Green Ammonia
Leakage Detection
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Corresponding author :
templer83@kict.re.kr Abstract >> Ammonia has recently emerged as a promising hydrogen carrier due

_ to its approximately 1.7-times higher storage efficiency compared to liquefied
:sz;’zd ﬁ gigsgfzz’);:% hydrogen. However, ammonia is a toxic gas, and accidental leakage during
Accepted 13 October, 2025 large-scale storage or transportation can pose significant safety risks. In this

study, a Raman LiDAR system employing a UV-LED light source (A = 360 nm) was
developed to experimentally evaluate the feasibility of remote ammonia leak
detection. Standard ammonia gases in the range of 1,000-20,000 ppm were
measured at distances of 0-1.5 m. The characteristic Raman peaks of ammo-
nia were clearly identified in the 480-520 nm region. Multivariate regression
analysis demonstrated a strong correlation between concentration and Raman
spectral intensity (R2 = 0.999), with a standard error of calibration (SEC) below
0.3 ppm, confirming the reliability of quantitative analysis. These findings dem-
onstrate the potential of Raman LiDAR for remote and real-time monitoring of
ammonia leakage, and suggest that further extension of detection range and
field validation will enable its application as a core technology for the safe stor-
age and transportation of green ammonia.

Key words : Green Ammonia(12| 2t L|o}), Raman LiDAR(22t 20|}, Remote sensing
(HA X)), Gas leakage(7tA =), Hydrogen carrier($£4 24|
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Table 1. Counts (signal strength) at specific wavelengths ac-

cording to changes in concentration over distance

063:“% 7F

Standard Gas
®Pm) 1 600 | 10,000 | 20,000

Distance (m) | Wave (nm)
403 20490 | 18,850 | 21,040
om 426 11,860 | 10,620 | 11,300
496 12310 | 12,160 | 12,670
518 12,760 | 12,940 | 13,230
403 23170 | 22,530 | 23,430
om 426 12045 | 11,622 | 12,426
496 13,140 | 12,540 | 13,240
518 13,760 | 13,250 | 13,930
403 28,620 | 24,170 | 26,940
s 426 12333 | 11,851 | 12,246
496 13,510 | 12,630 | 13,160
518 14,160 | 13,290 | 13,830
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