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Introduction 
; ib - . 11 ~· ··~· 

Ad $Cl"pt!on ot gases ChQnttt~tJ ttm ~~e.oM"'uetl ve p:ro!)e~t!es ot 
both organt.e1• 6 and 1n~r-g-ant·c7•10 ooltds~ Adoo~ptl·ri:n of· o,.-ygon 

·produces a pttoJl&une(ld t~~!fGt~SfJ cf s~teon<met1on ~nent t.n !)htlu'!~· 

looyenlne1
lt anthrae~ne3til,l12r '®nd etdorGpeylle1a ~ ·t~uabe~ of otb~ 

gmzos 'Al~ affect 'flo eut"r~~t. Atl~r!)tclon of vGnous eo.~MU1. am 

-,- v~ponPs en!lr:tlrle~s tho spoci:t!c et~~tttto~t~ty of' ~- •enrot&ne:4 ' 6 • lt 

bas booti obae~ the.t th~ eorlducti'tf!ty et~se io ger..e'rt\llV 1'&'-•r· . . ' . . ' 

s11Jle51G'~on~ ca;n roturn to tho in!t1bl v~lue ot eondu.ettvtty 

simply by tlesc~bing the gase'0 O!l vapoure. 

Or0y entl DeJ'byl0 lmVo et\J.f:li«l 1n det311 tbe ~1•C{lnd~Jetivlty 
chf:!g'?-ttes t:1uring tl1e Bd·~rption ~{~ t~~sorpt:ton of tl~gen eas oa oddos 

of eor;.~er~ n!ekel, m~nnfl..n.oso and ~ne of e~,.o.mety b1gh purity. Th~y 

have cot1SdQ-r(l)d the tl~st ord~r; 6oeont.l•o:r.error .Gnd e~ncnt!.d 

roltJtioraoll!ps (&n/dt) = ~lll~ C<hVdtl= f'JAa and (~m/dtl = R e~P f•E- m) 

"" rospeet!:vely where m io tho mtunbor of adoorboo atoos at t!mC) t; 

E. afft1 E ere constants~ 'J.Ib(!tss rela:tl~nshtps ha'tr*' ooon d~~!ved bl' 

utany: outbo%'!9 :1:1~r!ng t1S·reet moa.ot~:r~ent0 of tho smonnt of gas~~ ~dsor~ 

f1ra'Y ()t @1
10 h~~~ show tbst tt~ e·~pOnonti:al plot is n bettar ovnr-~1 

&.pp~edt'lation for th(1t oomplez ~r11er prceora9 tl;ttn for ono ober!ns tl"'~ 

tirut ott~r tdtleti.cs, o:r e: ecrob1net1on of the second ~ f1r~t oroe:r 

r:roe~se0a a;t tho initi.Ql tmd. ftne1 ponod of ~S@r,pt.ton r~s.peeti~oly. 

:rn w~dnz out tllc ldtat!lties, th"~Y rmd D~by l1rt\Vc esertlrlet1 tha:t the 

ot:?~s«-lreil e(')ndt~etittity ~~ dtnttr protrortitlnoi to ~ m or to o. 



tn ease .or h16r~t,ton of prot~i:n~1S N'1d adsorption or ge$os 

on ~ •e&~tcno6, it hs:S ~n ebserv~~ thn.t tho f!dsol"pt!on•UM 
· _ct.._ t "'1 ~ . .- · t. t.. n ......t'li'!>-1..- ""' ~~ _. t... ,:tG,17 -. ,.,.. 1 ,.;~ .. """"'il .-eS · ,OA ().,. ue ~"O~..e..u;;"ID.J•~:4o.l~I0v~Cz.t0 .O'XptJnM !I.I;A.;S.t. ~le,li4L~ft ;z:.tl 

a slightly mt)(ltfied term., Tho- de:riv&t!o.n of t-his e€!,tu~.tion rt!'JSU~os 

·t!lat thtl rate or sd$0rption (dm/dt} possesses ~,n e.et1vet1on energy 

'l-tbieb tne~.oa~Cs 1!n~a~1Y \;rltb til~ anGt"mt !td ot the atsorte<J Etas 

or "epour, 

(3.1) 

·WhOVC for a. pcrtielJll'lf" ~N!ISU.rc A · P...ttl ~ ~. constmnts.- ~hose 
10 . 

w.o!'lter$, unl.itt¢1 that of Gttt\V et Gl. hlThve shown tdth a good \h:~gr~. 

of c~rtointy thtlt at a constat t~,~~atur-e 011d fo'f! low&!' p~cent.age 

of gQ~ ~ro Vtlpour adso:t>ptioo, the rel~t1:m!3td:p bet"~on ·the eent1t:te\i1v! ty 

(If""-) (i);lld tllo. ~t of g~s or va,ou~ ·t!tdsorb(!d ifJl given 'by£,G,l8 

"WhOre .ov end OA_ .are the sp®!ftc eo~..activtti~:!r before mld sfter 

ad$0rpt.1on of t!t ~rcm:tt of .sas or' vapotar; ~ is ~. C6'l't$tant •. 

l1o-wevd', 4&l!J)01'-illtmt s cl(;~.rly show tha.t there ls n d1raet 

ct,r:ve1at!on between tb~ ratt1 of at1sorpt!-on ot gesos oi' vapours ~ 

ti~ ellange tn .,~,.eo.rKhlction cu~r~nt.. It 16 tl'horGfcrrfJ, neeoss~ 

to ~xtmina tbiG correlation !n c•tol1 to determine the mo~t tteosonable 

Md accurate cot-rel~tioo~ As th~ "Pat~ of adsorption ot gaees or 

Veipm!r$ defignd~ on tts proasttf(i, the consi.doratton of fo~;;,nl t:!&~~r~ 

tf.on i~lnotiC!tJ is lno•pl.eto 'Without an ~!ft&t1on ot tbo presmu-e 



dcp&~tlsneo of' ~..e mtlsorpt1em p:ro~o~s ~ htmes of the oontit:u:-=tiovlty 

ch~~. 

ltn t!'---16 ehopt~t, '~re f!:r~t tl1.tretl~l.1 bow tl1e · ee!fld-det1.vitl? ot 
polyen® sem!eo~ucto:te; <lepentls on tht9 pret:m.1I"O of the ~garbed 

vep~urtt. and then· o,.-:~<cine · tl-to vt:llidt.ty et tho !~ogtnst~y • Ze1{~vteh 

reloUon. 

c~conduetif.m er oo~o polyon$S a!ld thft eff-ect ot ~ ~..ort)t!on 
.-.,.. ~ill'.,.. ·--~-,-~-- ·a~~P~~~~~-~~.,-·.,.h"!'~'ltt"nP't'Q>Hft~r~-------....... -

o1' v~ou:rs ()tl tho ec-Jd\'tendu_eti<m <mrr@llt. 
~~~~~~~~~1t*aW:i.i6-4"(t~~.!lJt~l! I. 111\IU 

?ho cttocta. ot ad$orpti~n of ~e "o!)cn.tr-e "t~..ro stutU.:et'! in tlJO 

usual a9ftnu .a$ <!!e(!lcr!bed in tho px~V!ou~ ehnpt.. Th& sond\d,eh Cell 

was tonrpernturo eyel~ md in ~edition to that (b;y nitrogen SJ'U) waa 

allowed to poos. throttgb the etwrnber to fl0sorb a~ 'VttP®27 or .g~u 
adsorbed by the snm£)le vnor to tho e~e!titJ.mt. -flho e011 t-ms tl~ 

kept at· r~otl tmperaturo (26°0) ·-end the cnrr!·e!' ga~; d?V n1trog•~ 

~11f1s !)aso.ed. thrQUEll tb~ 1'-eager:t:t ltquifl, 'Wbicb tros Jtc:pt et m conatmt 

toot'e~etu:re to ~1nta!n a r~u!red •~pou:r presS'JJrO. After o tow 

m011e»ts oo tl"~ ·powor s&~plc started. to ad~b the ~.1~ from th~ 

ehmber""a~$phe~ tt the etu~.rtJnt. b~g~ to iner:eac(t ~.nd ettl!dnea e. 

saturat!on valt..'60 atto~ belt ~ hour apf}:r.odtlet~1/• The alrr~t 

cnb~nem.ent ws by G&!Yer,al om_ore ot me~nttud-o 1n 11om~ cases. !bO· 

restll t of such ~: mc~su,eman:t for o~~t!!l ncetato '\faJ.lOUJ' at'h:~o:rpt1on S.n 

Vitatr.~i.n A m.teeoo1 1·::r show-tc Pie. :3 ... 1 ... '1oo tm!.'Ve (b) ot I<'1g. 0,.1 



FIG. a.1 • 'llle change ln d•k our:rmt !n a .S.te:,dn & alcohol 

p~or .ef41 kept at 2!Pc t,ti;th (a} admrptton fa'ld 

(b) detJGrption ·.of ethyl ~Aetato wp~ e.t 4:3.-S mm 
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a!"_d')W$ tlle deereaee !n eonduetlvtty back to :tt6 1n1 tia:t vnlue when 

the cba:_tfbe:- ts tl.u.Ghe~ ~tb dJ~¥ nitrogen gas and tb0 vapo\.'lr 1m 

dooo:rbod f~ the er~Jste111·to surtaees. Tho arwow indicates th1!1 

ti~~ uhon desorption $tarts.. such atloorptton at!d tleoo~pt!on k:lnet!c 

eurvco for 'Vi t~J.n A acetate, (0 <!&'a~• •eeot$nal, P..steccne and 

!rulth,l bi:d.tl to~ ~tbvl a~ctate. vapou:r ed~rptton are sbovn 1ft 
.. 

Firzs,. 2.2· • s .• s, t-ettJpoottvely.. All tboso eurvos show e:prec11ent 

re"ots1b1U. tv of eurfl'ent on desorpt!.ott ot vn~tmr!t. Gi~er curves 

arc Ol:ittt!lned t07 tolu~e • boo.~cme, n•hoptenc, etli.enol ~d motb~nol 

vapwr ~~tpt1cn else,() 'rim marl~~ ~ue c1r wnent ••g';,ehod •.mder 

p~rvttcu1ar ol:}'Je:r!m•tnl eondltlons, depende on tht! vapeur pl'cs~u.re 

ot tbe ?oagont 11¢1Ui~ at t ts t$mpe-rt;it\lJle ~ e.lso on the temp~t·e.tt'lM 

ot tiw ser.:pie eoll; ttmo to raacb tb1m va1uo depend 0. ~V~-loo on too 
' 

t'lcw hto. T() test the ceno1 tivt ty ot .~ part!eul~r polymo ~1-

con~uetor to~ tl1f£orent vs.poUJls, saturation CUl":Ftmt vrilu(>s 'Were notetl 

td'wr 66sorptio» of -vo,Mcm·tt vapouf"u at e t.t.-~eti part1Gl v~peur pressure 

wt.tb .~ eonsttmt fl<nt rate Md n, ecn.st~t e.empl~ e~ll•te...."!;').p~t*ntu!'e. trba · 
' 

uenn1t!v!ty as r.\Oa.~ed b)'· «A 16V velu~s of' the different po1!€Jn0' 

sr.rniconduetoro in son.t1VS.eh eells for fldso'rption of "Werious y:apours 

ee ~~zed 1n tab!Qa 2.1 ~s 3.~. Apptll'ootlVt the se:ntd.ti""!.ty 

dGii}1:1.ntts on tb~ ch~ieal .nature of tM nt~sor'bf:d ttioleeUlos. 

uo 'have ~turtied tho m_agnt tudo of tt~ e"<!fton t inerca$e at- a 

constant ~~le eoll t®.pett~~turo ns o fun.etiQn of tb0 Ptu'tiel 
. -

pres~lJ>e of tho v~~rs !.n tho cbemb01·. Sthe too~rBtu!te t:it tl~e 

!'a~«mt liquid tb~gb· 'tihicb d!7' ni ti'()tiel gn~ ~me pess~ ·tmtl ted 



rxea a.a : ~be change In dck ~ft>e»t !.n ·~ Vlta~d.n lt e.cotate 

~ow!flr ~ell kopt et ~c with (g) atl~ptlon Gnt 

(b) d~aorl)ti~n of ~-1 ·acetate vn~ur at 4a.o = 
~nturet:re~ 
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f!G. a.a ·I !'ll~ eh~!!Se ·sn d!Wk. ~~t tn a ~ •a!f;o.-.S1o.e~otend 

powt1~ ee11 kept e.t ~.sOc ~'tb (a) Qd•ptton mltl (b) · 

tteool.~pt!o'n ·or eth;tl :a.G$te.- i~ou• at 59.6 a PNiiUM .. 
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PI@. 8.4 ' 'lhe ~ll.PASge m 6ark ettneat in en as~ p0Wo1er 

~~11 kept at ~ ~th (n) ~d~ttr.Pt!on tmd. fb) 
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... 144 .•. 

$1:G .• a.a ;. tbe ch#'lBe tn 4ork ~~tnt 1n a methYl bi~n power 

cel'!l~opt at ~r!'e mth {a) :oot1orpt1o:n and (b) d~eorptton 

ot ethYl ~~tt¥te vapOUI' !\t oo.o tttl·-pra~~e. 
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B1so tn tbo d~k m•rent in v!temtn A h~le)olwi ooti tieet!!lite) po~c:tr 

Oollm at 12.-sOc <iU.:l f.o. sdso;rpUon ct _veriou~ 'Vltpottl"s et tbe same 

prestrurc ot 40 mm. 
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ntoo -tn tho d~~ ~~rent 1n tbltll JO~err ectls ot •..:"!e t;Ol:venea 

.$t ta.;'SOc ~e to aosor-ptlon · ot votrl.ous va:pours rat the fJWMJ ,r~~~t'e 

( 'P) for a PGI'ti.cular r,olU(:'1l'l.C 

Vepoul' 

ndsorbetl 

'!-olueno 

. iletUltlt'lQ 

rathyl 
acetate· 
. n ·'ttme n• ... ,op . · 

Mbmnol 

Meth~1 

Dt.:el~ct%io 

cor1ete.nt 

e~~~ae 

a.~ cao0c> 

e.oo 

1 .. 99 ('r!O"cl 

S-4.00 

~s.tlo ~ .-.' 

!on!Mctton 

potential 
(eV) 

e.s1 

9~'t4 

to.n 

1o.as 

10.60 

lO~tGS 

p !!iiota~St~ ·~Ct~lOttle M0ttw1 
oal."otenel p-; 00 m 'M.dtl 
? = 42.1 .'h'l'n'\. , - eo • 

7.3 

4o2 

s ex1oe ... ,' 

4,4 

s .• o:rJ03 s . a 4.,0xl.O 1.0~2,0 · 

6 .• ssaoe s.Olt102 3.~~o 1 



\~ 
J 

into the conduetiv.t ty e'hembor was V$JJ'ied,. At a constMt flew ,~e.to, 

tlKt portlel ~recm1re oft~ reagon.t liquid v~potll' :tn tbe ~heber 

.amospoorn, w•~ l:tx-oporl1Qnal to tt'l:O Vtll)OUr prsarru;:re or ttae 1t.qntd 

. et tbe ~r;er~ture tt ~o kept. '!he steady state eunent (i.o., 

aetuttat!on eur.re..l')t) was ~""t&:1 for different wpour vressurnth !he 

k1ttot1c• tor ··ttw da!'k current enhane~nt t~ difter.ont partial 

pressures ot 0tby:l ee&.tate ambient v&.pour for Vi tdn A ~1eobo1, 

vit~tn A sct'ltatet p -.apa.S•.-carot!l'mal, &st~cene and motbyl 'b!dn 

oomieonduoto~a t.nttt sbtrtrn !.1.'4 Filth s.s ... z.to rcopeetlvely. 

3.3.1 ~end t!v!ty ot the sttaleonducttlr$ tor various vat>ou~s 
II'I:IA'c,illii'N C"iil. ¥A.:I:itit! .61bril·tl lJAMIII.aiTIZO .... tr! 1 ..,.,"~h ~~-II?·_ ?1\ 8 l (-

It to ~~en :f:1'cm tho to.bl.cs S.l tWC1 3.2 tb:lt th()l"~ mey be e. 

rough eo~lQt!on: of tbc s&'nd.'M.V!·tv of ~ umlecnductor with the 

ioni~"ttlon r;otontial. of the a.dso~bod mcleeuloe but none vi th tbeir 

st$t1e diol.eotrf.c eonote.nt. As reg~~h:; ttm eo-rrelation et condue .. 

t1 v1 tv ~nhano~ent vi th the 1o~laat16n pote:ntial, th~ polyen~s em . . 

be d!,rid~ into two groupe. in 0110~ nnmot.:v 'fttUtlin t. Ateobc1 entl 

ncotato tb~ eans1t1vtty. to •re, too lc'~" ltl th~ 1fJn!2!nti~.rl poten• 

t1t4 (tsble 3.1) '\:bile in the othe:c, namely p •ap~'•oBrot<malt 
•ttmcfme- Md methyl b!xtn, the se~sit!:\flty ·ta non tlle h!eheJ' te 

tllO 1oniaat1on potf)nt!al (table S.t?) • Itmlsed, Cherf.;r~UGtl$hr tyPe 

ot interaction bes often b$0ft· tbought~·24 to be responsi bla to? 

tbe eo~et1'1'1tu ~benc~cnt on «•s ~r vapoU~ adaotrption. 

)" 



f!C,.. 3.G : Tm chttlne~ !n da,r:k e"~?retlt in a tt! tt?-:J!\!n A ral~hol 

l.lO~tJP (!ell !rep'ti ttt 26-0c aft~ (,~lgo:r1)tion of ethyl 

acetstl& va'~utt et tU.t.i"~nt ~HSr$Ul'0S., 
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·triG. s. 7 ; Tho eb{!l'lgo in tl t\tU eunr4'»nt f.n a v! tamin fi a.e0tate 

~"'0~1er cell lr;opt at 2sOc aft0,_. ad ~tpt1on of att­

acat~w va~lr a~ d!t£e<mt rY!'ot,;sures. 
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FIG. s.s ~ rn~ ch.,go ·in a-.11t ·mtflr~t in a p •tttx"J•B*·e~tenal 
~or cell k$pt Qt fJif~c nf~r adeerptton ct eth~l 

~ota.t~ YapO-ttv at tltft~~ent t)res~J'.Ot). 
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FIG~ 3,9 ·I !~ cb;&mgo in du"!! Wt'ro~t !n ~· a{llt~Qeno powder c.~11 

!fopt ~t adJ'c atte~ att·ecrfl!ttcn tJt ethyl aeot~to ftpou• 

at dttrer•t ill'ets~eo. 
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na. s.to : s;tte ehenge t.n etork ~~ont !n fi, mothyl bi~n pto;wtl$i' 

cell ltept .at ~fPc ef.ter JJ.duovption of ethyl ncetat• 

•~;;our et d!lferont nreetl\Ur<GU• 
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The ~1se 1n conductt:v1t11 of th~ polyene .s.~eOl'M.tneters was 

.stllt'ited at a eon!'!tant ~pl.e tefX!perab~re { 26°C) ns a tonctton cr 
partial pressure of et.~y1 a.eetttte · \Jap~r • 

. tt ts aesumoo tJ1at 1m' d$pcntln on the pe~tt1al p~$~U1'e <v> ot 

the 1ro:agent U~1id end in tho tn,t t!6l p~r!o~., tlltro on thCJ tlrne of 

~ e~osnre. After some ttr:n..,, l!c~JeVflr, an e(!Uil!~um is esta.bllsh~w 

~bus we assu~c26 that ln tho !nt tiel ~reston 

whet'e Q0 now become• t11depenclent ot time. Tbl~ 1s expectoo f.'rom 

~ Langmuir• s~ m<tsorption.!aothe:m, l>Jl:ien $. t.nall fr~etion at tbs $'.lFtaee 

is eoverGd by thfl gat'~ or •apon,r mo1~<m1es~ com'b!n!ns (3.2) and ca.:n t.···. 

. i ( 



~-,. 

·vepouJ' pt'est'mro ( f ) ·at OQU1libr.itm i6 oxp~ted. from (S~G) to be 

lin~ar. 

·In F!ge. s.n· -Gl"Jid s.ia we sll(r.tr sueh i>l~te ot l.o.gnri t~ ot 

tho ooturation <:11rrent ver~f:} vapour pressut*t:J ( p ) Gt flq'U1lt br!tm 

to-, ethyl. acotato adsorption on the various polyene sern1eonductr.11")S• 

li'f.drly good ~dsbt '!i!l@a a:re obtained (Figs. 3.11 ~ 3.-l;C),. '£-he 

alope of thesa curves { o!..lt0 ) 1s ll. ~easutte o·t tho strMBth or 
:1nte1"eetton between the va~ molecules end t..ho sem!ec.nductor$. 

'These linear 'J)lota l)mve the e.pp11eeM11ty of tl10 LMgmuil" admrpt1on 

1 oo~X':l tor •el.l haetton ot sarta.co cover.ago 1n tho so easo.s ct 

vepot1Jt ad sorption on polyene ~rysta:tlltes. 

· tJc have e2~..,1n@d it the oot.JO~ptton id.netics follow the Rcg1nok1• 

Zoldovi.eh e~uation. 

lntegrn:t!ng C(!Uetion ( 3, .. 1) ~ we get, 

·1l-Lt i) -::: .RT ~(t ( t + k. o) + C.t~'Y\ s t o..~t­
(0 

Fr0t:1 equeti~ne (3.-a) a.'=ld (3.?) , 

a. o\ \<.T t ( l +i: ) + CC~'"\;Sto...<n\:-
Y-A(j o"A ;;: . F-> ,U)a ~ 0 

Tbl.1s., hom any e~p1goally ch&Sfin 1-o , u lin~ plot ot e1 the-t loc ~ 

vs~ log ( t + t 0 ) ~ 1ogarttba of eul"rent vs. lopri. ~ ot Uae 

itJ eugeest~ troo eqU.a:t1on (3.8). ne~lts in Figs •. 3.13 • 3.17 tor 



no. a.11 : Cbtmse tn th~ d&Tlt curtent or· vt tam:tn A (alcohol en! 

~eteto') pm~$!' C(Ylls at P..50c o' G funet1on ot tbo 

~:oour ~-reeSllr$ ot ~tbtl ecotato. 

!he l!r!e$ (1) _.A (S) coneepontt to Vitamin A aleo~l 

(left seale) tmt! vl tamln .f!. m:et•te (right stele) 

tteopeet!velr• 
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Mo.a.ta 11· Cbm1e !n the d~& currtmt ot f •·a~~n•.-e•otennl, 

eo11$.~one $~methyl bi~n powder eells kept at atfJc 
as a ~tion of the vapetlr pr~a.eure ot ethyl act\t~tet. 

tthe 1tr~s.1, ·sana 3 co!irosF!ot'K1 to f -~·e•·e~oten~t, 
ast0cene ~ m~thyl b!tltn: respectivol:y. 
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fttJ-.9.13 o Atl~ts.on kiaatl-es da'ta. plot~ aee4)rd!ftg to 

ttogtnsl~~•ldovicb ·~~ttoo to~ \'tltetn ~. atc®"l~ 
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__,- . 

no .. s.14 • A4eorptt:on ldnnttcc da.tt~. plotted. neeom!ng to 

Rogtn~y ... Zeldo'd.cb equation .tor \l'!tmin A aoetete. 
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F:tG~S-.15 t J.(lf!»J-pt1ot" ktnoties de:ta plott~ e.ccG!"d!ng to 

RoginskY•ZaldoVlelt cequat1<m tor ~ •ap0-91 '""e0.r0tenal ~ 
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. FI0 .. 3.,16 ; Adwrpt!c.a kinetics d4Jt~ plotted aceol'ditu: to 

P.og1nskY•Zeldovich equat! ~tn tor tultMcme. 
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nn.3.l? t A.dsorption k1tWt1C~ dnta ptt»tt-' $.CCOrd!M til 

I~:og::ln~y ... z.,tdoVi·eb equat1Q!l fo:r ttset!.lJ:t Mxln. 
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and tatrtbyJ._ MS!n respooti~ly· a'r'e in get~ ~~®ent w!tilt this~ In 

tt.te 1~1 tiel reaton, <11tleront slop(is cb$SPVf'Jd et ~1ftE)rent ~;r 

p~eg~s ~- the v~peur presenlr&-d0penden~• ct f . ( e!n~o cJ.... ic 

p!'EH.'H1Ur~ tndepend~t) • !he fd.ghar- the p~t!.al. va~our p!"OOS!-wo,. th~ 
. . . ' 

l.arg&!" is the slope:• Thi:il. jUstifiGs thEtJ. ii'Ui'!S:.ltlp:tion made Sn ~~1\t:.Ut\n 

(3.3) ~~ ~ova an mv•~e~ ~l(!tlon$1111) between ~- tmd j->... ~s we 

~r~ unc.ble to t~~$tbne.te -~ ~erienl val'ue or o( :from tl'ii $ tt~xpGl'lment, 
' . . 

W(} t~~- ~-1!)f; fi\T.m!U_m.te tl\& ~erteel value Of {~ fho tho tl~S\tz•et\ elop-e;. 

t!~tle'VeVt. we have C3t.1t!!e.ted tho values ~~ f> /o<. (=- [~1) t':ro-m the elopes 
I 

to soe its pNSSU1"e dependenec. In tabie 3•3 vmat!ort ct r with 

•apeul' Pl"O$UlU"e 1a !th~. 

t!.,.et1on (3 .• 1) !s vll'41d M the :rat$ of ~6ao.rpt:ton,. Girice 

deso!'ption ·is a ~~verst<l proe&ss of ad$0l.•pt1on, · ~sprcssion fo~ ·t.be 

~e.ta ot <h.,sor:pt.!on C\\n ·be written in a :d.-mt1e~ tom vltb o ood.ttvt· 

sign !n the eXPOnent !. . ._oeil-~ by · 

' . 
ic tho act:tvat!on eme~gy tor desorption.. ln. ·the measur"""' 

mE}nt of de~rpt1on, the e5tpertmontal "cndit!on ls so ~reng~ that 

there 1:1 no re-ad1!0ri:Ttl·O!h ~ho plots ot loga-r!tm of current "'th 

logarithm of t!1ne for e!esorptf.tln ot et:1;r-1 nootstG \taf!OUr fr<ml V!tootn A 
. . . 

alcohol, v1 tarntn ~. J.aeotate , f> •apo-S'•eM'Otena:t., n o~..cone · nnt1 l!.otbyl 
. . . 

bidn clry..stedl:ttcs are s!V.)W tn Ftgs* a.~.lB • 3o00 respectlvell'• 
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. I 
VapouP pressure dependence or the factor ~ ~or eth7l acetate 

vapour adsorption k1net1cn. 

V1tai~1n A 

alcohol 

SleO 

as •. o 
37 •. s 
43.5 

so.s 

I p (eV) 

-~ 1~202 X 10 

:a •. oos x tc•2 

o •. sm z ao·a 
o.759 x to•a 
o.<Ms z 10~2 

Jllf1_.11u;o-illldl: iJ'idi• $1&1JI H itt.~~4J11iflflllii•llrifullfo.•!f·~ ., 

Vltamtn A 

acetate 

35.7 

0.819 z 10-'2 

o •. ?ss x 1o•13 
•2 0.660 x 10 

-~ OeGOl X 10 

Oe518 x 10•2 

contd• 
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.. 164 • 

Table • a.s (cootd.) 

----------~-----------------------------------------------·---

~ .-apo•~·· 

Carotenel 

M.a. 
m.o 
59tt5 

.G3.8 

•••: ·.·~·•.••l!f·tatraa·· tta t lf11BJ_ ·•• r 

4G 0 - . 
Gl~O 

'10•0 

M.O 

.. 

I 
f> (eV) 

•2 1.Ga9 s 10 

1.245% 10-2 

0.994% 10-a 

0.718 X 10•2 

o.s55 x to•2 

·we · • .,.... 

IM,P q· ft I _f. ! '12 ....... l'lii!II8MiMBJldp IJ·I· ia 

' •2 2.SGS X 10 
' •2 1.400 X 10 

1•168 X 10•2 

o.9Sl x to•2 

--~--------------~------------------~----------~----------

Methyl 

btxltt 61•0 

·?o.o 
SG.o 

5.714.% 10-2 

4.1~ ::t 10-2 



rrto. 3.ts = ~~ncr.pt1oo kiaet!c~ dst.~, plotted aeeoJ-14·1-nl tro 

liog1n~ • Zflildo\T.ll!tb equation ti!Jr 'f.l te$1n tJ, eleobo1w · 

() 
II 
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--r 0 

~~jl.~1f:j9 ~ n$$~~t:!.\:.'ln ~t~:ti~@ ils<'tn; a~lottfd· a~rd1.t'..$ to 

!~infii.i~:;.,.z~ld(.t~'i® :equot1tm f.{)~ vl~in. A ~c~tSJ,t~ .• 
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-.. ~.., . .. ~A-Yf" • 

~G ·tc 3.¥~0 t; V.o:s.o.rptl,4J>n Jd;netlec data plotted aceerdi~ t& 

Rog:tn~~~olaovteb eq\~atto_n for f ~po-8' •c~tenel., 
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FIChG.s1 t D~$0tpt1oD ld.n'ltlct tlata p1ottod eecordtDB ·to 

Rottttsl.-"7 ,,. ~el<IQ'vtcb ~at:ton for tn.$tMenc. 
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na.a.m ' t)eso~ptton k!netle$ t'-t\ta plotted a,~~tns tf) 

~~~ln .. ,_:aeldcvteb ~tJU&.tlon ttnr r®thyi Mdn. 
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. In teble 3.4, we ~E)~t the (;Utp&~ntel vrilucs of' ~ ~ I ( = r~ ~I c<) 
obtained fron the$o p1ots tor ethyl acetate Yap()ur deeorption -~ 

dttf~:re:nt pol;v(mo C~Jstetlltes.. ,&s l~Uto that~ .:J 1~* aleo tS~~~~es 

w1 tb tnereaetng vepcul1 pro4sur•h li'o:r ~Y pa:rt1eu1ar pros~l"'t~ o:t 

~.b1o.."'lt vapeur, ~~ ie1 laPger than f • 

Tt~d$ orCJ nu~b&r ef d.lff'~i'0nt ta-eatnKlnts21 fof\ tl10 Ro~tn~y,.. 
Zc1dtJvlch ~t]Uatl~n. 1,, •pl~ two stazo•process att0r- 'f'l.ey and !iesl:t,e15 

---r- os ®own 1n Ftg. 3.13 s~s quite tlatist&ct«ty. to e.eeount for the 

et:vel'lmontal obso:rvat!~'· !n the first £-Jtqe, Q mob11e ~de~ 

--""( 

\In!t!:.ls el1sorpt:lon on tho eystal · ~:rfaee g!v~~ a Ltm~&~l ... Jct2~0 pctent~ 

nnore cl.!Wo ~.ieh ·s.s as~M to dep~r4 on tho freet1on ot B'..lrte.e• 

co.voraco. Tilts ataso is follbwoo by a r.ate-dGt~J-m!.mng t~anstt!on 

ove1' a potmt!al. on0-~SY beM.el" to tbf) final st&&fJ or at1 sort;tttoa 

tomtng w.el~1y 'bound e~ple.=eo betw~en tho vapour moleeul.ec .flM. i,.l):e · 

··tffi1~~ ewstall! t(l).tt•. 'i'he bal'l'lttr 1 s f(U"£led ·ty tha 1nt<er;eotf.t5n ot 
tile two pote..YAtlal Ctll''WH$• As motte vs~r mol~ules get p!ly~c.$lly 

~...t!so;rbot! (van t,ot- ~~~als), e ttellpulsive interaction between the dipoles 

vill :-oisc the potent!~i ooerS? curve '!'OJ!''.' tllfl ·ft: .. ;st etq~ thereby 

lowr!ns tha beeler N!l:l.gbt st.un~ ~ecroaetng met1~tlon enorsr 

o• ett~rptlon 14th !netroaQing vn~ Pb'Lil50Jie.,, A:s thf surtac• 
e011orcge ot the ~nd st~t.'! "1$!Js, this ~\f!ntl-e.l ·eune ol.M 

rtnt Hsul.t!ng in lovmng ot· u~tlen ectivet!cn m~r~? vltb 

!n•na«d.ng pMaonreo ~~bot-toe of ·the second steg(t ~• ts $\lOb that 

e. td.~ of this ·curve is $lwaye ~t lower onergy tben the m!n!mum 

of the flrst ·atage1 the <meJ'gy difter<!lce between these two minima 

deeHtltetng vltb tftcrewng vapour .ptesS\U'e. 



Vt~tpOUJ'i PMIIBU!'e dependence· ot the 1"tM,tOl'-' 

ethyl EAcetate· vapour. desorptioo td.netlu~ 

Vitsm!.n A 

alcohol. 

31.0 

ss.o 
37-..6 

43.5 

s~.s 

*' f (eV) 
- Ji'k-P I' .1 t···s: t'il ( IIWI 

2.3M ~ 10•a 

1~847 !t 10~2 

1~492 X 10~~ 

1.201 ~ 1o•a 
o.?-9s x to•a 

--,-

----•••1•."••-·•·-·•--~···-·-~~~-·-·••o-Hl~l-•--·-•-~e••••u~*•-•~-·-·-••-••··~r·-·-•-•-·~-··-~•~~·-•:-•·••~-r••~-·---~----P~~--

Vltemtn A 

acetate 

ss.a 

1.-43l.x 10•2 

. -""•2 1•1'51. X 1'1<1 

t.oaa x to•2 
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1 
I 

-~ i . ,, 
--. -: 

/' 

.. 
' 

J. 

-;-·· 

·-·· ·a IF! I 10"*' _ 1 lii(IU: .in , a·•=~· nr ,. r 1 .• ._ .m· ·atn 

rli4 • .a 
m.o 
59 .• 5 

ea.e 

as .• s 
4o.o 
61.0 

70.0 

M-.0 

44 .• 0 

52o0 

6lw0 

-,o.o 
·ae.o 

IE -~ 1 _]?Jfl_ij i . I 

-~ 

1.3ne x to·~ 

1.e1s s 10-a 
o.BOS s m•2 

e.?aa .;;; 1ol!it2 
' 

4.591 x to•2 

1.~ -s lO~a. 

1.250 x _ :to•2 

o.asa ·• :fO~a 
_,.,.,.tua. · z c ;&;.s~lt!l.tiittl 

.· •t! e.altl x :to 
•9 s.971 s 10 

". •2 
4.;;2a X 10 

. . -.2. 
2.218 X 10 

1.431 X lO.,_g 
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lt~Ch 3.23 t PQ.tentia\ enwm~ ,eur¥es to• vapou• et(1tiOJ'ptton tn 

two ~O$ !n P01yenes, -1atntng mtlitied 

!i:oginsey~Zeldov!c.h ~lots... Vl!:T! ~: (mt1 :m: ere. 
e.otiva~.on en.-stee of tle$rpt1on !n order of 

t~reatdq plreo~'!'c~ S!tdlftrly 

.eerglef1 to:P d«mptton .. 
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·1?4. 

* ·. . ... Hero fb em t the act1v.e:t1on Sftel"I,W tor doeorpt!on $houl~ , 

apSll."t trom til !Oa11 entropy tecto.r, be e~ol. to tho vapeur-surface 

moletrul~ complex. In table a.4, ·tm have shewn the &:PU'it'ltmtal 

voluos of .f?>*
1

• Unfottunetely net·ther our ope~nts give anv 
mJmer1ea.'t 'ftlue of o< , noP w h~ve boon able to m.ftsuro ~, the 

amount of vapour adSGrbed • · Al'!F nltable eotirnate ot tho· b1nd!ng 

o.ne~r ot ve!'toue Y&POUrB ·wt tb dltfertmt polyenos ham theNfore, 

n()t, be~ pns!dble. In e~se of by(iJ'ation of p~toift.a• noecnberg18 

cmttmat«1 o<. ~ 2.G. A td..r'dl.al" value of o(. tor theoo eases ot vapour 

deGOI.'SlM® te~ poly~ia ~rrat-ant:tes., · tlle '\-"al.U@ of MndlM tll'lGrn 

e:ro ~ 10•2 eV per ·tm!t of 'm' de~bG!d., ~bitt lVJ value ~f the 

ld.nG!ng enorgr aceounts to~ eaey and eff:te:bmt tSeoorpt!on of th~so 

vapou!'e from tho polyooe CJ7GtElls. 

Conclusion 
,, ql ·: ••• 

~h$ adoorpt1® c:t i!f&po1:!l"m ~GnC0!! the sem.t~lot!'Vit,. ~t 

:.- th() polyenes n~l':rcof.,~b:tv. ~Me ,entum~~f!nt ~1~ptmds on tbe ebeo!cftl 

nature and sl$0 on tho pr&i!Sttre_ot the .Qdoo!"b~ Va~., . Tht t\dSOI'!JUOft 

and ~esorption kmoUco to'Umt tbe mod:tf!ed .nostnslt,-.-Ze1ttcv.teb IJelatton. 

A ·two stage ad~Arptf.on prGCoS!llt tile fi~:st stage ot whieb g!vcs a 

tom~ - Jones. pot.Gnti$1 ene~gy eurve end ts tolloued 'by e rate... 

deteftd:Dtq t-.ri~."1$1t~.on cvGr a. pt)tC»"lt1a1 ~rgy barrier to tho seeor.ttl 

etatG> ot athsorpt1on tori!niftS wnklY bcnmtt eo:lp1~a between thO va;pouzt' 

mol\!ieulea an« the ·P~lJ"O!U:J c=r,stel.lttes, can· esp1e1n eat!.sf'aetor.t1r 

thG ~)edm~ta.llY ·obsenea kiMti~·· d~ta. 
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