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. . . ,,

parisofi tn ●+P r’..lnrptl~n rflt~.

● The simplf’ Lan~mlui~”ads,)rptinn t!lenry with a

slnglo class of active sitrs adrquatp?y des-

cribr.~ the arlsorptinn prncrss.

● Dissociation in tlw qas ?hasc to form th~

atmnic hvriroqm itntnpp spect~s frnm the dia-

tomic IIIOICCIIar zlw;i~s can tw n~glectcrl.

,,.,,
,,!,,.

TM p+vwatfom recurs under st~ady-stqte, iso-

thermal conditions.

k oi%mci? of the elementary Lan~lr theor,y

Ml$rlrpt!fmm-lybe %til~d -S folhnrsb Ad59rP-

tinn of moltwJIM from thp w phase on?n solid

s!Jrfllcfi.. can ficctironly at Cwtiin active “s110s”

cm the w-fa.w which haw an affinity for thp spe-

cies tifnq absortwt, a- uniformlydistrltrutwl.

and have equal affinities for the Od%nrbwl slm-

ciiq. ‘Ewh such sit~ is assumed to be capahlr of

wfsorbinn IVIly a sfrmle atom or molecul~ of fhe

adsorbwl sp?cirti and, tIrICaIJ$Pthp fr)rrcs that ,Ire

tesporrsihle for thr adsoFpLion are short ranqe,

tb: zrf!,,,vtion at any site is assm?d tcr be inde-

pnnrlcnt Uf whether or nnt. an artjaccrrtsitp 1< OC-

cupipl. If tho adsnrptinn involv~s a rtissncia-

tion, 5a,y Of A dial(wlii. ux)lrcule, such a\ tri!.ium

mo!w.ulos, trJfnrm the atomic sp(!cies, t.hr?nthe

adsorption proc~ss is assumed to involv~ a rPczc-

tion bet.:co,,tho diatcmic molecule ant-ltwo aftja-

cent sitn$ rrn the solid surfacr. Tho numhrr of

pairs of ‘+accnt sftes, bnsccl o~ the above li~t~~

characteristics of the active sit.cs, is propnr-

tinnal to f.hr?square of the number of IInrIccupIPd

sites, which can be reprrsmtml in term~ nf a

tractional occupaqcy of active sites by the ad-

sorhcvl spocics, oftrn callrft the surface covr’raqc

I:y the ad<nrl~wt <pecics. In terms of the surface

covcrago by thf’ adsorbed species and the partial

pressur~ of the gas phase mnl~cular fnrm, a kin~t-

ically thirrf-orrtcr exDrr?ssinn for the rate of ar.l-

sorption is postulated:

‘T2Acts=kT2Ads
(T)(l-0T\2pT .

2

Similarly, the rlesorptinn reaction is assum~d to

involvp th~ kilctically second order rcactirrn of

two adsorbed atoms on ad.jacr?ltactive ~it.es whose

number is taken as proportional to the square of

the fractional coveraq~ and, in t~rms of surface

coverage hy the artsorbcd species, a rat~ eYprcs-.
sion is written 0s: ......

.,,.



.:. , ...

.

lkler -+tffnm # Mhrpthm w.t~ltbritm, the

tworate exuressl m for ar%owt 1on and desorptIon

cm be quit+ and sOlved for OT

UT .

Although oth~r, mwc CM~lCX

crihe the arlswnt Ion hohavicr in

tem more accurately. the results

slmpie Langmtir theory should be

to obtain:

thcorles may des-

a pakticlllar syS-

obtalnml with the

representative

and may be tiw most accurate in some caies, e.g.,

wc Smith}3B) ExamplI?s of other types of mo-

. dels for hydroqcn isotop~ adsorption m, and ck=-

snrptinn from met~ls are those of Bucur, et

al,(3q) and Eucur(40~ for adsorption of prPti-

um on pallar+ilo-nfilms. They crnsidrreri multiple

types of active s~tes and surface rl”actions and

there are many other such trc~lmcnt,. The general

aDproach to ?nal,yzing of aft~orption or riesorptinn-

step-limited pfirmcation proc~’sscs hy using more

coinplPx adsorption and resorption models !s simi-

lar.

The list.Pd assumptions imply that. the permca-

tirm flux, whrn only t~itium is prmsent., is given

by the Langmuir cxpr~csinn fnr the rate of d~snrp-

tion of tr+tium from the rlrwnstreom b?rrior sur-

face. lhc surfact cov~ragp in the absence of sig-

nificant upstrram surface aisorptinn and bulk bar-

rier metal diffusive resistanc~s is that corres-

ponding to f?quilihrillm with th~ upstream mrilecular

tritium partial pressure. The rate expression is

therefore:

JT=—
2

I

1+

I,. . . .. .. . . .

–VT-7 “

}

. ..- . . . - . .

Mcl the absorption equllibrfwn @xpr@ssfons are of

the form”

21
‘T2Ads(T}0p+z ‘HT[~ 0T201f2

‘kT2Ads (T)( l-~T2-~H~~2PT21

,2
‘~kHTfl~(l-eTZ-% PHT1 .

The precnding adsorption rquilihrium expres-

sion and the gas-phase isotopic inlmchanqe ealJi-

ltbrium expression can be solved for the diatomic

protium and tritium and HT partial prezsures in

terms of the protium and tritium atn!n fractions in

the gas phase and of the tntal h.ydl-ooon isotope

partial pressure, althougl( tbe soluti:ln may ~avc

to IICo!)tainmi by numriral t.echniqucs, and t!lc

results insrrtccl into the r;:!~ exnrecsions. Thr

prescncc of th~ third h,vd~ogen isntoix?. drl:t~riu’n~

and significant dissnciaticm af the C:nlecl.llarsPl?-

cies to form the atomic species in the g?s phase

further cnmplicatc the pmhlem, ‘.ut the saw? Prin-

ci~l~s are applic2b1~.

lf the tritium is isotopicallv ss,:a::pPrlwith

p-otium, we h~ve:

% .. .. pHT . ..pT2. OH--OT ,
?

anti the rate and arlso~ption callili~’rium nxpr~s-

sions become, resnrctivcly:

and:

; ‘T2Des
(T)o o ‘k

17 H2’7 HTDc!s(T~(l-U}12J7PHT

. .-.. ..—.

;,.
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