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Abgtract: As promising future energy source, hydrogen has been drawing much attention; however, it is easily
leaked from the small gap in any storage container due to its find molecule size. In this study, Laser
induced breakdown spectroscopy(LIBS) was used for hydrogen leak detection, and feasibility of the scheme
was evauated based on different way for plasma generation. Laser power of 295 mW was required for
generating plasma on meta surface to measure hydrogen atomic emission while approximately 2.5 times
higher laser power was needed for plasma formation directly in the hydrogen gas stream. It was shown that
peak to base ratio increased linearly with increasing the concentration of hydrogen. It can be concluded that
LIBS is a viable technique for hydrogen sensing when the concentration of hydrogen is less than 5%.

1. M &

A AAA] A Aoz QlEte] AR ouA avE HH FUME A4 34 d8 gERE Hu
T =gkt s dse dy] o9 24, 53] AF2dste] FH o ibsleAE Wel &)
7] wEel, o] & oJAlst] gk v A(REL]FA T)7F HEAFHHA S AR ] A¥[AE E71H] s
A =k w3, @A ddE AR wigwF wiel oA An|7F Tl whEl oy azele)
= gl Adstar gh7lel &l s7t gl diA gAY o] AlFe dA et

T ovAE s Thsgde] 2 oAl oluvAl T shuEA FERA e, ole thE duyx| el
Ha AndAt Widr]we] AnEAe FoAdol Fom dAh T A= AdEo] ko] AixAkst

+ Corresponding Author, kimkbll@chungbuk.ac.kr
© 2015 The Korean Society of Mechanica Engineers



Aol &=

He

=]
=

=3

3}

w3, o) A7l o

b

S

ot
ep
o oA 4

o7, 1ela A

H
5

=
3%
S

Sl
=0l 4~75%

A

Aol

El

[e]
=

=

s
=2 7]

o] 7}t

Al

AMAZE AHAZA

Rus

2

S

<
RLN

[e)

==
RE PSR

292

5 ) AF o %ﬂﬂ%mx = B mgtor
Gl S - o 8 X
, N
iR TRpEr gnt 15
. . ) —_ rvaat
W MTes T gy (T 7 M
Arkars Ll Siw i
< ,I,A#O# 3 ~ 3.; AT
R TR o WO R
MR 2N R =Ny o CHCRL
?y%.ﬁh11 = ur B X 2 =
MﬂEe.Mlel%AeEﬂo.ﬁMﬂ \HOIWMAT ﬂHUAIH.IZ_.ﬁ
TrEETRIEEE 2R, 5"
feErerlip®s *xg =5 e
TER LM E Tl ® N &%
T oo ® Ry %wraoﬂ‘ oL m T T - Y
w ww " m T W H I w =7 EE
R T P e ) z0 ®
ﬂl.zE 7A,N_|ﬂr52 Hﬁﬂ,ﬂo e ajt o B = ~
R B e L IR T 5 :
— = rt~ 2 9 (g §
oﬂ%glyﬂmwmﬂo o W W ® -
HO»A‘.#_/J-ﬂﬂ;oLUtW —_ B =~ = iy H
R I i T 7 ® 5 w 3
s w 17FE.EBU Al o ol Euml,n_A.o % &
DT 2 T R R e 70 45 = 8
TRE s Rnw L o .
o I B Il a Vs k ;
UL B e ﬂzﬁﬂ, Gl < mo%__oi !
f _ ]ﬂ@l. TR o m
D N N I . ST ) g i
fEPRRT IR TG W : 5
AN S Ry oo = £
T AT =4~ T q4 7 = A N
= . 0 ST g R AN = T = | 8
o#EQ&. o =7 W < 3 %omm & < =
Eﬁ&ﬂ@@ﬂﬂ%?ﬁr@imo_a - ;
Y N I R o ., | :
=) " mo T g P 5w (- = 3 "
R o g A I o g K '3
o A o K T O Ro o T e O_EMMN 0
N - n o
o el X op ., BBy T Tl ™
T e N H g 2o g 1 e ) 0o =
‘MJ@IO d;L_.ﬁ el m\ul . _ 0 _u_u_ _XJJNI
N DI A RO SRR G oA
SR S A N I
I R I R R - 99
N R R T W e e J 4 L
AT g N AR TR 5
o g WO Ry T HET R o2
NRBLIRT T T kT © o oy o
N A T o A (2 T o3
PECE R o T x X 2« 2EE
XN GUBTEXTORT RS & N )
TTRAR ®HETF  TEE SEEE

Fig. 1 Schematics of LIBS Experiment for plasma generation on metd substrate
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Flg. 2 Schematics of LIBS Experiment for Plasma formation directly in the Hydrogen gas stream
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Fig. 3 Bacground-substracted LIBS spectra corresponding to different Hydrogen flow rate, The spctra were
gained by generating Plasma on SUS substrate
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Fig. 5 Background-subtracted LIBS spectra corresponding to different Hydrogen flow rate. The spectra were
gained by generating Plasma directly in the Hydrogen gas stream
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Fig. 6 P to B Retio as a function of Hydrogen flow rate for Plasma formation directly in the Hydrogen gas stream
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Fig. 7 Comparison of P to B Ratios gained based on two different approaches for Plasma formation
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