Journal

of the

2025; Vol.8, No.3; pp.523-526

Received: 2025/07/21
Revised: 2025/07/31

Accepted: 2025/09/09
Published: 2025/09/30
*Corresponding Author:
Min-Gyu Jeon

Dept. of Mechanical System Engineering, Republic of
Korea Naval Academy

1 Jungwon-ro, Jinhae-gu, Changwon-si,
Gyungsangnam-do, 51704, Republic of Korea

Tel: +82-55-907-5335

E-mail: mgjeon@navy.ac.kr

KNST

2030E77IA| 247tA HIEZE 40 % Ol =317 |
PfeliM= 7| S HIE B2 F&5| 0| E5h= 20|
SO0t HEH2 OoH 2T 2t HhZ5) 25l |0, Ol=
AT =AFAH0| FTHS 0[2ICt J12{LE OH 2T &2
HE2A40| 3.1 43H0| B0 20| oL 7|+
SRR 2z ot 220 A7} ULk

TDLASE 2831 OH 2jC] 2 HY zgou, SD-LBC
7|2 0|85 &L 24 TS L 2ot

Monitoring atmospheric methane is essential to achieve
a 40 % emission reduction by 2030. Methane reacts
with hydroxyl (OH) radicals, which help purify air and
influence radiative balance. However, their high
reactivity and short lifetime make OH radicals hard to
detect. Existing methods like absorption spectroscopy
and laser-induced fluorescence face limitations. This
study employs tunable diode laser absorption
spectroscopy (TDLAS) and SD-LBC to improve
measurement accuracy.
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Fig. 1. Interference assessment of molecular absorbance
at representative wavelengths
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Fig. 2. Schematic diagram of the TDLAS experimental
setup

Fig. 3. Experimental measurement of OH radicals under
real conditions

4. OH O Z S A FEE 24

OH T2 FHE BolE 2A] FeE A
Ao A AREE = Flol A FLo] upgof tigt o] 57t
% g 5lch B A7 A% 1,395 nm 54 o o] DFB
(distributed feedback laser) # o] A& o]&35% L
o FFE 2= AP FHQ baseline2 & £5f5t
1A FY 34 9 function generators 0|25 th.

A¥tA 0 2 TDLASOIA = ¥ & 45 5t7]

Journal of the KNST

KNST

DAS(direct absorption spectroscopy)& Wo| &-&
CSHAIRE & Ao A= v Al & YAte] OH 2y
g7 EAFste] 245t E H,0 FHEE
o geh. E 3 oM 2htj 2o R EH T &

o2 RE OH §HE o] Yysts 9
s3] Wekstz] 98l SD-LBCE o]
WAL 121402 S

r W oo L
o

2 rlo Rl pok
=
olo
.

il
2,

%)

o

— O
op
31'.
38,

il
ol

b2 9

4 S
AL g

o

=

Ho oft
o a
L oj
Mo o

stand-

o o
ol
2]
fo
i

oot

>

U (

i)

19 o d

=1

MN

—~

>
ftjo
4
oty
ok
Ko
)
E=)

N
-

ard deviation)
Uepte
o8 7t
QK]
AAM &
st
A= sD-L
CEERE!
B =, Fig. 4

229

flo i

il
et
ok O rR T ol o2 U

>
39,
)
e
=
2~
|o
U
@)
>
wn
Moot 44 Rl oX oo 1R X

s I o

ol
ftjo
4>

%
_?L

> 8
[©]

-

ol

-
D)

2
ﬂ‘_4
o
o 1
§=
fu
=
§=
i
o
e R

1011

18
o,
o,
u)
O X
o)
> T
il o]
ol
H-[
N
o oo v B i of

> b
o o
ol

d

er

flo & mx
g
)

2 18 o N
fr o gob mot of

§

w
i
1)
>
[o

)

oo
ol

el

f

OH

v

o
-

baseline2 A

137} OH 2 &S
g 2= FE OH
] o]23} §AFSH 1,395.67 nm —
H AL A T4 Ak

1o
> ofll

X oo fr My RO
%0 ME

AN H
R

ox

\:—‘
w
O
w
9
[\S)
5

3

=2

I
~
y

H,0
H,0 + OH radical

o

w

N
!

0.24 A

0.16 A

Relative Intensity

0.08 -

0 T T T T T

1,395.44  1,395.49 1,395.54 1,395.59 1,395.64 1,395.69 1,395.74
Wavelength (nm)

Fig. 4. Delineation of absorption regions using standard
deviation
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