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Abstract: We have proposed a hydrogen detection sensor based on a Pd (palladium)-coated, single-mode, optical fiber.

The experimental results demonstrated that the sensor could detect hydrogen in air as well as in insulation oil. The

influence of Pd film thickness and environmental temperature on response time and sensitivity was analyzed. The

reflected optical power at the optical-fiber/Pd interface decreased as the concentration of hydrogen increased, in both air

and the insulation oil. The sensor showed 0.75 dB of optical power variation when the concentration of dissolved

hydrogen was saturated in the insulation oil.

Keywords: Hydrogen sensor, Single mode optical fiber, Palladium film, Insulation oil

El o
olgel EZ JHAW Ataet Aste] AALstSHA
U Ewa & ot 9Rd 2otk teba 240 Ay
A B AR O, B4 U2 4 b 44 9EL
A 5 b AAHo] ZEolAA] FUAE S49
29 WA Atgol BrbsE Zlolch ¢H SEng

a. Corresponding author; ktkim@honam.ac.kr

Copyright ©2018 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Hef7]o] AAR(insulation oil)7} AHEEH £7 A
ojtf ofZ& Qlal AR 40 EHE-2AA TEA

o] WAst=d olf] WAL= 4 =& 545t
AR d3t dEE o 2~ Aok [1-4]. 4 Al
Ao R+ wteAld, 4d8 ¥ dHERd S0l &
HA At [5]. §3] FEARE 4 AAe A7 A
A 35 et g7l gigo] A7) Hio] ot a4 =
o] Yol glo] AEsH= AN ZAZ 2T 5
ol £~4 AE wWHg oz TalE(palladium, Pd)
2 A0 Oigk dEi/do] =of opfst PEjQ] PR
a4 AlAo A8x 1 Qlct [6-8]

2 =eoAe TYERE PER 2T FetEE 2
B3t A 2R E ol&stq 4 AANE AAfstL &
701Xt Aol x3tE 24 AE 5HE BA6HY
of. et gl =AY dF Y 259 TS



A7 RAR| B8] =2 R], A|318 A3& pp. 160-164, 20187 3%:

systn BAjslEn
2. M3 Wy
B ERoNE T 19} Po] dunc gl &
5 ol Pd wetg 398 40758 olgsidrt.
1

e(%C) =h(c)e(0) (1)

A7IN e RAE, cv $£29Y =5 dulsitt
hoE $4 2o oEss A224 Ag¥os o
o]Zl Algoltt $47F w7t Z716tH hghe v|Alg
Aoz Zaste oz dA QlH [9]. olE =0
Aa &0l 4% $27F 2dE 749 h(0.04) °F 0.80]
tt. Pdo] 47t AEsHH Pdo] FstA £/do] ¥isto]
Pd mHo|A 9o ukAtEYE ZolEth [10]. Pds
1,550 nm oA €(0) =-53.5+i54.0 [11]Q] EA%
2 Fojzl.

2% 194 Cra2 d4dGol Pd7E vt ZAF A] &
S Aol RS =9 7] Yt Zloltt. olgt o
STEAA 1’85% S}, gkAb 3l S40F DAS
O5E0A F Ytz Al (2)°F #Zo] Fofxict. wt
Ates 2F 59 2EEd #A0 9 E=t AYE
o2 Agsh= Cra2 7hsst el she Zlo] vigAlst
th. Pd7} Ao =5EW Fot F4rt Bstsy] fiw

| A HoflA & ShAb=rE ubAl gok Crat Fd 5
B BANA F SRt o3 o] Fofilnt

A

pd
Incident light
Surrounding
/‘ reflected light medium
s © \
Core
Cladding

Cr Pd

Fig. 1. Structure of proposed fiber optic hydrogen sensor.
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Fig. 2. Optical reflectance in accordance with thickness of Pd.
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Fig. 3. Experimental set-up to measure sensor response in the air.  (b) Pd thickness 30 nm, and (c) Pd thickness 50 nm.
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Fig. 5. Experimental set-up to measure sensor response in the
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