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Kinetics of interaction of hydrogen with thin C-Pd films
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Introduction

C-Pd. Fibmes with porous sfructre ond paflcd ke rnn:gmlru.'m:_:d
uﬂmbmmdqpmwgmuk For hydrogen senscropplicotion I i
conmeched withn mighly developed surface area of these Fikns and nighiy seiective
hiydrooen absceprion properties of palledaen. The sensing mechaniem of P4 filme
s Bacad on Thar mesichance changes in the presance of hydrogen due o Hz
ahsoeptaon o pollodium noncgroing. Interaction betwesn hydrogen and palladiam
nansgraine begine wirth odsception of H: on pollodism surfore following homahytic
dissaciation of hydrogan maleodies To H oroms. Thass hydrogen orome dinfuss info
P nencgnains ond ooy The irheretmial sthes of the ot fioz, forming oolid
soderon {E]-AT Righe hydmgen pressurs; Turtinee incorporofion of hydmgen
Efomns indioes o phase fransitian firom o- o B-phaoe and oraafing of paliodam
hydride [2] Tha Pd-H systen is chonoheriosd by mgher resistonos than metalhc
pallodium.

Experimental

The nancatrucharcl C-d Tims were Synthesized by Phyysical Viopour Deposition
{FYD] method. In PVD process fwio seporofed sources containing fullsrana
ond polladivm ooefate Pd{0A o) were uped To prepane Tilms on clundien
smstrata Tha obfoined 1=E'11:: wane dhoracterized by 5:|:|-|1-1‘m:| Eizctron
Microsoomy (SEM) ond Snergy Disperaive Jpecmrascony (ELS) Then sensing
macEETENT S in warious ydrogen concanteations in mrogsn wens DT ormed

T,

?::m{:'rﬂ‘llﬂﬂﬂnﬂf C-Pd films by SEM and EDS

£-Po-1

C-Pd-2

Sanaccemposite C0d films i the form of corbonaossus graing with Pd nansgnans wene
deposited on the Al substrote. Pd nanograins ore invisibde on the SEM pictures
ma"*h-zb'.ﬂclidmkm nonomefars ). Film £-Pd-1 covers mose surfacs of
#A05 substrote than Film S-Pd-2. This i@ porticulorly visible o the groin boundones of
Al Henss on the X-roy spectramof sompls S-Pd-1 the pack of Alisof much less
uThansiTy Thon the some paok on spactrum derved Trom The seoond Film.

Hydrogen response of C-Pd films

Thaprecance of hydrogen couses the morsoss of C-0d Tims mesetanog whie or
imtroduction kads fo the decreans of rasistancs To itsinitial valoe The fibne
FECITTONOE Inoradsd is connaciad with the odsorption of H; gnd Tollowing foeming
of Pd-H sodid solution, wheraos refisfonoe deorecse 15 relafed To hydrogen
dasorption Maognituds of resisfance changes depends on the compantratian of
nydrogen in the ombsent ohmuphere.

Hydrogen sensitivity of C-Pd films

We fiound tha linear oorrelorion berwean
£-0d fibms sansrivity (AR ond [HaHe
Liigr chonacier of This relafion is

concishent with Siewerts low (2] Severt's
low mphes That thergto of The dissolved
aroemic hydrogen To potodicm otoms (HPD
i prooceticnal fo the sguome root of Hs
portial precoure (o) and Hhe chonge of
thic rotio kmads Toomecnactive AREL
RSO
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whera K, i the Sareert's constant [2]

H; response time of C-Pd films

H: response rate of C-Pd films

i

The recponae TEne (T deoreanes in-the funcrion
if moraosing hwdrogen concartnotion. The somphe
£d-2 is chorocterized by shormer response Tens
than filtm £-Pd-1 in the whale range of exomined Ha
comoentrations and aohieves ~50 5 af 0% H;

-

Tha responee rang of- OPd Tilms inoracoas finsarhy in
The funchon of [H:]3, similoerdy o thede sencimivity.
It results From the stoichioenetry of the fallowing
aqrion desoribing dicsooative dhamisorpiion of
hydrogen on The pofisdium surfoos:
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Determingtion of the rate-limitng shep of H; obsorprion oon
e modie by @ mezsureament of the initial mesponse sare [21
Tha obfamad expermental dofa, showing inear melaticn
Between initial mesponse of S-0d Tilm and Sime o cxposure o
Hz armosphera, sogpects ot the rate-fmiting soep of Ha
cEEorprion prooass i not diffusion of aformic hydrogen info
the bulk poltladiom, bat dissociotion of H: modecuies an the
surfooe of palladierm nonograine.

o

Conclusions:
*The sensmvimy of £-Pd Titma norecses with hydrogen
ramansenohe of £-Pd filme Sleo incracoes linsorky with |
scoondante with Siovert's low

conoantranon and reoches That 0 He The
H:P2 The inazr naoture of these dhonges is in gaod

= The rasponce feme is Shortanad i the Tunchon of increcsing hydirogan conoanfrafion and achewes 90 ¢ of

highest eangminad H; conoenfrotion.

» The meaourament of Tha infial response make suggests that the rome-lmitng shep of |

H: chesorpfion prooass

i dissncirhen of Hy molsodies on the surfoce of pollodium nonogroins
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