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1 

i« 'wmmmim 

iiasorptisa froli seliities is a nMeli .liiis 

treat«t «teiiiil:t«ly f?©E tl» fl«wp©lat 

aait altia©«ife mssf ce»«.l&tloiis lta:ve feees iiaS# Mtw^es 

felts &i gsii«j»al,,Afef«|r, 

ofi'ttifei* fliis stt«atieB is iî t „JBal3X# to s itood BsSar-

stasiiag of tti« fhfsteal jAetmm mmmimg wties a^serptim 

fr®»i seimtisa taksi plae«# S© tmlf usierst&Bi a pliysî al 

Iilifts©m©a«, a fiss. t.li®«etleal feasis is tlie first Feqmi-

site# 

It ¥©aM fe# prssiii!ptao«s to fissme tkat s eospl«%« 

thmtj of aisorptioa ff#ii iolstiosjm'ea for' tlis eas# of a 

MmM*r ioMtios m c-s in 

oa« pi®ee ©f tli« pmblm tmm vm to 

m sew siproael t# Urn sltwitlea Jn tli« liof» tli»t 

tills afproa-Sli earn hm aiii wtstmlly l#ai 

t® a «©i6|il.s%« ef aisorptioa fr«fi s©lmti®a« 

Aisierptlos of gm mixbrnms is closely t© aci* 

sc^rpties fr«i mlmtim mi&f ttisrsfere, tii# «xt#asl&B sf 

til# "Hiesff %© eciy®r this phmmmmi is a geeoaisry g©sl# 

fli# "38 sf "Mwimg ©s# Msic elaciiiit# tlies# 

tif© .pltsssi:i«a is e#,psreat.# Mmm eerreistioiis 

ilsedwrsi t© iseî esse ti:i© wla# ef .aclsorptles for tetii. 

aeadtiiie aiii iatustplal 
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t 

ttpiSxig CD as ¥mimv ef tii« 

status ef aiserftios «f goMtieas sf sea«€il®etr©lft«s up 

t© Iffl# il« itatei »t:li« ecsiiil«t#If tli# trilisreat ilffi-

eiilties is. eluciiatiag a eltsT' pietii?® of' ais t̂piiom &m 

mem in himsf soluttms iiliieli. are ttm • so* 

tatisas t© Is itsmssmî  M.pXim iepisres tli® ysMetaae# 

af elieiaistii t© gift af tli# m*mXl9&. ««gesltt,..jislllllt. 

tiMeli J If - .s,ir.  ̂ xr let€i «:x.f ileitis, l̂ie 

eosposite Isotlisfii Is the is^themi Temltisg ttm. p?a:ttiag 

thm tmm 

against C» In tli# atote ^presslati ? is tlit Telia® of 

s©im.ti«» is til# initial esaesstTatiim of mmpmrnit i| 

G is ti» rnqmilthrtm m tlsml smrnrnitrmtlm ©f e«poa«i% 1 

arji H is til# welfbt -of ai-serfe^at mseS# 

It is 0milf amm tk&t tMe t#m ateve eaa leai t® 

0itli#:r' pesitim m smgrntiw  ̂ irala-«s». iTils fact IM t@ tt» 

rmlisatles tiist tiiea ie î.iag %ritli ai-i.©rpti«a .fmi 

tl3# 4mtg&&tlm. of solwat mad I'Olat® is Kea.iiJjiiisss# 

Masy «f tlis «mrly «xi:i#f-ti3«ts peyfeaM in tlie ls¥#sti-

fatiea sf adso'sft-iss s l̂stica were- e¥«r a 

Qijmmti j'-n mmg«§. fbSs Isats easily to tli# 

mjm*pt #f s©lv#st asi mS.f Is feetf in tlis systens 

l a v e s t i » r s  i i a s  p o g i t i ^ e  s f l s o r p t i s i i  e f  t f i e  e o s i f - e a e a t  
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|ires«it to mrnHrnx f'm s«xt: s%«? 

ally to tf'S&tiag tl» Btlsmftim. sf tli« so3>at# as If it 

f©Ile%f®€ m* &f tli« !«« 'if®ll I®©* its sassyftiea isotl»as. 

laaf Mfstmm Mllm tM M'rmmMMh eeu.felsr. {2) 

& * 
i/a 

or 

lof j « l®.g Is # I i©f e , 
II m 

im i,is«|)ti©a. ©f tlm soliit® mf to a foaeeatyî tion of 0*g 

wmMiT* Im thm WmmMllsk m^mtim M is mm 
M. 

p#y isilt ®f m&.s&rhm&tf § is tli« eoacsiitratioa of 

til® soimt# mi it usS » are eesstitats# flis togriBir- ei|iis* 

ti«i C3I 

S « -1IS« , 
s iTke * 

©y 

fe » ^ ^ ^ 
* lc» !:« e • 

is msmHF f0l.lo-'ed to liî rkcr eoiie«iitfntiQaR.....ttiaa ii. 

Ff-eiiiiilleli sqmtioa# 

It is appirent tlijit ^otli of flie e^mtioai l«a,t 

to mi siserfftius ttiat alifsfs la.cjf«&s«s with laerssslag 

coiie^atfatim* & iiiraisciMe sfstmm ttiat is tla# sitsatlsn 
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ap'to til# smtUFstioa let ta iiiscitil# 

$js%mM mrm ixmm&sim scisoi'ftioa is riewi? 0l}s#nr»3« tks 

mmmsttj ei msmM^ ttmM "eotfe mmpmentM mm ais©ybet 

wms  ̂ first stated «pl.icitly by lliliiaiis (»« ivea tliouglii 

stse# tlaat tiasi sefit ¥©rl»s l»:¥e teestei sisorpt.i©B 

s©Imti©s fey asswiijig adsorption of toth mmpmrntUf tli« 

p#stric.tiea ms asiaLllf s ;̂=a« timt 

iil&r*. Ifillliifiis *s &a mmptlm to tliis g««alizatloii| 

msiri;: ti*e etaatica 

i «X-. « 1 
X. ^ f,, * » 

i» wiiliili E asi f caleiJlstei eiserptlQii ef eospeatats 1 

sM 21 sai X, ssa y.,„ me Vm aessi»e€ pmrs giis &€s«.pti©a, 

of caiF?B«s^s 1 2 st sst-'Q^atios pressur#*, ffels 

mmt i©«i sot caleiiX&te tfed eoaposit# isetliem feat Bses 

%&e isetbeRi as a stmi'tisg polst In th.® mlm* 

latlss. of is©lti@wii fer t̂mpmmts i aM I# 

file iiext app»a€li te tlie proMet vm as «itiissti«si 

IsmtiEimt ?iy Sstwiili. sai i.« C5I **&© iuiicatet tlte 

ediifssit# isotlierijs ttmt wsiilsi fTOii variems strslsi* 

mttom of solvent siiri sslat® isetlieriss,. flie asfimptiosi. 

m&mnmlmiiMr was a.lm wsSm fij ̂ QstmM aiii 

i« Qm &£ t&e ia©«% facts shmm fey 

Ostwali, I i« Issgnisrs %fas th .̂t rv« tlief', i>a ea@ 

cat«| msmM. saly sslmte aclioyptlea, tli# eofi,p©sit@ isetl»» 
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MM til® Y&lm mm tow so:# fr. ctiea ®f salat# titfesr s«f© 

s»i» fT«£ tlitlT' esleialstiQiiS, tills mffmt is shmm td 

tis ta# to th% wli» tlmBgs tlsat I'esislts tilsss aisorftdisi 

tskts pMmrn f&« feasis msti. fey ©stwaM aai 

cit was 

la wMeli B® is lh« tetsl »©I®s ef ssIatiOBi  ̂sM x &f« 

tia# rssle fmetioss ©f ecsfsaerit 1| fesfor© aatl siitm ii-

sf as»|. s| are ttie ia»l« ©f m&lm sf e«pss®at 1 

aaS 2 ia tA« sisorbet f ila &M a is tli« «#lglit of •ats©r%«.'t» 

liart«ll eai Sloaa (Q ^tirtlng with the ef ©stmM 

aai #.« Iiagairr# &ppliM tM msmmptim tlist b©tfe empmm^ 

follmeA t : i i® WwBwmXMk #t«t iea» W& Wm sfstm 

etlis l̂ m ferttli ant Bl&m tlio four 

mmtmits &M ©fetalE«i a tatiier tlsse fit t© tiit mimTi» 

fit vsM irnprmrmd %y Ilp'llisg aî  

Tmtm if) wit® fii« laspieir Isotlisa fsy tli« eois;p«siite» 

flitre l.s a .Usertpaney is tlie eostfQfisst 

IsQtimmm is tlies# t*@ tee&titests mi Ilflisi f#st«y 

M^e tiiflasisei fcrls 4is«r#pi,ii«y oaly p&Mts mi timt 

t&t entire greetas is tet sliglitif iia î®:esto®i«. 

Ia asetltr psf«| lipllag asi fmtm (B) msmM sa 

siitto to tliat Iflilitas (k-jf tmmwmf liiltag 

Ssstar Tmti'icted ttie t?#s:tiisst to 

m m 
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wMsmptimk* flieiy eqiattoB was 

-'^-1 • 't A. 

C ti­

ls wM#& i&t) m4. Csfl '  «•?« tli« ii©»elay;«^ ĵiiioip|i.„,ef 

poa«st« 1 fli® vaMes f«r t&es# iios©Xg.fers. ay@ ie-

ttislaM W pwe ga» ls©tlis»i»# Sisstiem CD *as 

wltfe l̂ astioB C2| t0 esiealstt iaix«i iiesssoMcmli-'? vsper 

s€s©ypti«B 'ifltti I I mmsMW% &f s«©c«si» fli« restrieti#® 

to i-Msmptim. Tm&mm mA Qf %h» mlms ef 

tii# 

M ttm Bmm fsfef» Bpliag aai faster ms«4 a kiseti# 

approneli t© sl»i gm sMs&wwtt&& aai ataoyftiea s©-

By tlie w&tm of atserpties sai S«s«ptioa 

tm tli« tWQ eoitpeseatss tlwf tbe axpresf Isas f©f 

i. ̂ .xeu f.ea 

W i , ,  
®s  ̂ " Pi # %i 

aai 

« 
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IB, til© mhmm ©xpf essisnii asi 63 a?« tl» tm^ttoms 

&t Bmi&m mmrM bj emmwmsts 1 aM 2, ft ssfi fa 

ar« tfe# faytlal presswes ©f ©©iifoiieals 1 and ,t tm tlis fas 

pliftss asi I is a mmtmt*  ̂assailsf la* fee** 

Mrim sy saslftle expressloas «ia li« 

A mggmt^A mtstifi® t© ais^^pl'loa feen iss*-

luties *4?s ¥liiei. s#$#ssitat«i mpmssMm 

fef li«s%s of impwiastisa stti Mlslag* I0 spplleatiais ef 

tills #x:t«ssl«i WW® 

Pelaiiyl C9) iritreime«i a thmrw ef aisorfties. of fiir# 

§as«s wtelch. i.M sol gt¥« as smlytital. ©Ef?«ssl©a tli« 

is#tiit»is hmt' i»s a farti«l ws^Msmtim of th» aMs&fptim 

prcie«i## lis i»s Mapt«i ai@a«ioI#eii3Ar sai 

sultiselssttlAf ats®riiti««. M thit̂  i#itli iiMifi-

mMimSf &ppmm ssitti fsr tli® tf-estraeiit ©f 

lar trm sslatieri it ifSll b# irietly BmmmMmh 

rtt foljit is tli# ii«igli:li©A#cJi ©f as s-iserMst sspfae# 

tl:iey« «3iistf aii sisorpti*# |ie%«ritial £ | feists hmM$ tb® 

sinie ¥iil» ef £ fewi t. ssrf&» apprexlEatfly pamllAl. to 

til# aSs#r^«t sisrfmei urii tag«tMr i-ftli tli« aisey'̂ efit sw-

fas« «»i©s« ft <5# The. fmstlm £(0) is msmmd 'tm 

fee 

@i¥#B aa 8.<liio:rpti6si sCp/isli i'i>ricliea 

 ̂Cf) esjj; 'i'.ilc.il&tsM fey 11st ef ttis 

 ̂ « 1 f le, H 
f 
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f » s 

is wliinfe p is ttm py«ssi»« at B faalts ef gas my# 

misorl3«ij p# is. tlis satiiratM mpey fressny# sf tlj® fss 

aM is t"a& llqmM m&Mr mlmM at tli# t«p#rstw« af 

lli# s4sorfl;l©s lso%.ii$i«# fiis fmetieii £ Cf) ^#isg ss-

ttt^iisMei irm ©a# tsotfesRii is<jtla®f*s i.t mif sttmr 

&tmm mm te caleii.Mt«i tsm tli©## t%i© squat loas# fM 

its.%«8 ©f this t© las l>««a ?eiri«w* by 

lwasm«r <10)« 

Itemtlr, ilili C1X> aM teller (12), 

liti'te tii.«0r«tieal,,ly thm 

2M -2  ̂ « 'ar** |> fi 

1B ifeicli 0 is th# AJBSTMT atsorMi fer mit aM M is A EM-

stsat« (13) a iiers f«»K4i exprtssloB 

ia S, - ,JL 
*** p "W 

ill i-flsieli m aai. a &f« wiistaats* • flisi# .©xijrwitesa tre 

iisalytttal fi.iB-eti0BS tli« Pdiaafi feiserptioa potsatial 

imi tMs tfi«t iiml£#s, tli® folssyl timfis j&o:re sttyaeti*# 

tlaa it -liss litiia* fs-i.' sjr.te^..-4? ©fetf tqma* 

tlsss siii t f m  !M®fi,ilasss ©f tlitortt c« i appreatli lias 
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lias hms mmmXf ISiidttd. Whm a 

tli« lat©mtti« is r®a$liei| thM Polsjiyi 

•IMeff tfill B# a mlmhlm ^.sls tm tli# p»ilstioa ©f &i» 

sorption l.80tli«»s* 

feMmfi ilk-} his tliesry ©f gms &4s©rptioii t© 

aiseritisB of siigMlf snlstatis«« fyeii. so&tl«i-# . 

It Is mstlf sh&m tMt tliis ©xteasisa is not geasimi* 

fQlaayt̂ i laste «c|iiati« for sisQ^ftlm fK» soMtios is 

ia modem m&tBtim 

f. J® Si » 

iri wbMM »i is tim of eaif«s«at 1 mfmrM to a 

itaaitri st«t© ©f fws e6®i»a«iit 1* % 9metlj pmmllel 

Brgmmts It f©ll©w8 timt 

%t e - i « -ft a toi ts , 

m4 ttrnmiom 

fg iil ag « hi »..% m 

fliis is iwi-pm.sihhif slm& fmth f*i. imt #.§ l»f# imity m 

mppm hmmdSf ft sea# fg ai?# feetli. f®8it±¥$» fiiis t«» 

strieti«, sssî siaes lisitstlsai %s sligiitly tolmtil# 

sil>ilajiess| wki&t mdnm thm mMe ©f tlis mppreael 

Folaiiyi# 

It is mMmmt tImt so smtisfaeteyf tfeataeat of &t-

serptlsB f»fi solstioa las hmn pi.t ss f&y# fii« 



www.manaraa.com

I§ 

thmTlm Ms0v.mm rnhm  ̂imt trf to tl» «p«rt-

iiamtfil y«sslts of sMm^pttm Imt tm mitmt Ims hmm s&t« 

te grsiiet siiSorpti#ii fees ssliitiosi. fMis a"&s«aes ii 

siiwM fee eOTrtetM tM as will he mmm sa 

«ff©y% tiftS imie to tliis sit»ti©ii» 
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III, spaiHiifjii 

M ttm ©f tkls ptolilc®. to e&lcniate acd 

t© cii#el£ ©xptySasBtaily aC^srftios ffos mlutimi aa€ f?» 

gag iiixtwts, tli« pure gas aiss^ptieii isetlie?ii,» sMaisei 

wem f«i« witM tM# «««• imtsritls au wer« tfe« &4mwwtlm 

trm aelstica isoth«»S| rui hf Cysig (15) a»i Iaas«a CM| « 

I* M.soi%jt#s 

CaJ W&tmrn • fte water msei ms Imp wat« 

viileh was Hi«» y©41stiU«i jiefii,sagariat« i©<« 

intisB &ai st©r#i iu itaaisfd 

(b) IfeMasl* fli« •thsBsl «s  ̂«as p*©fsrsi hf 

Emsm ^IQ* f© 3§0 iil# ®f coiiiii;sreifsi a'itiolmt® mlselial 

wm adi,tt 10 ©f aaga#si* tnHiiags aai i«l g» ®f loiln® 

eyystal#. fMs was foF Memml bony®. 

ffe#fi oB« litsy ef ftle©licil was aai rs-

flixsi e*r#rB.lflit* It wm -ttids tlriroiigli ii 30 pl*t# 

§Iil«rsiiii* eelisa at m rt*.tio of IQii. 

4ftef tli« first iistiiliiticiii sleo^iiel mn 

%Q tilt T%»iMm mA m&thm Mtefe %»§ €istills<i ©ff» Beth. 

featel3.es i#ey# islxM, togetli#?, 

leilliif foiat Csorffj-etei. to ?i§ Mi#I 

first Mt#b • 7S..6t.?S#Sr 6.. 



www.manaraa.com

1.̂  

C«) fM pr©,pmiiel*l was parifiei 

€mif Clf'l* Cii©?j.iemily p3?e p»fai»l-l| oM&inei fr« 

folniî ta Srgsiiie Co''aiiM.ai Sstitli 

CETOliaiif ms rsiistilitds A coastsst Milisg siMiis for* 

tioBf tlite««ftftfe-s of til# tctil yot'lA#i 

for mf#» Slit foiling f©iiit.| e©rr©et«î . t® f6§ in# if«s 

c, 

C î liitMiol*!*- ffe# liiitasol*! *s pwifiti %y Sy«lg 

C15'>» oM&iaM fy«i ^gsjiie €li«iieaJ.s 

Satiftitfi «s ext»etM mi# mtm ticli portiea 

aisliilti* Proir. v-'f'tifcl fitstiilmtlQa a teitsB©!-! r%eh 

pfeas® ms ofctmtiiei. aaS this plms& wm &tmi mm ealeina 

S'liiplttl# i%m% thmm iistllltt ff@B liagEtsl* tetoxMt pr«-

psirei is a mmmm siiiilftr t© tim jiftg,ii#si» ms«i 

to pei-ifjT %li« etiiaiisl# fb« teiilag ee»fet«i t© 

mi Its, *s8 c* 

C«) €yg20liQzg.aQ  ̂ fk& ms fsrlft#! 'fey 

Wmmm (16)» ftm starti<if 'J;vj nmut l'?32 '5,1» ©f 

efel#isxi-s# ©titaisai fr«ii 1« I#, iafeet i« Ittieiits Ssrifasy* 

fills was iisiliei witli F#tlstill#i. natet ssi s&iisii 

lit® s©2mtlaa» t©ii« ttpirezii# ways fMi#i te ?©• 

©xi«ss ift«r ttets iiesri, fhe eyelslidxiiiia was 

iesaat#S sM to staBi ©•fes sMlWi ii,#tal f«r 12 

tete-i# til# €:Fel©li©aBt 'tiss vt: ^-.sM clistiilst 
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tliTsagli s. 30 plat# QMemhMM eolwi witls « yeflts rati# 

ef lOil* tb# liQlliag point ae»ect#€ f60 sm., «ms 

S0»?£»4I3*S5^®' G* 

2. 

C&l S't>liggoa*i.< *fpti#»s*fe is |j©llotis©i fwsae# 

%iaeli imis 'ey tli« QMtmf Saiet §c»ipaiiF} lestc®, lfessa» 

elimsstta* Sli« SpkemB-*$ ms &«»%©€ to fSCF G la mew» 

for 2% feswii tli«ia stemi i& mmmi. mMm Jsrs^ th% 

«8»;pi©s tis#i fof tke aisorgtlea ©f pffispaaol-i aiii 

femtanol̂ I w«e fF« a teteli as«€.bf Clf) fof his 

selmtim is t̂htims* flw smplm ms«i for tli© aiserptloa 

©f etimmol asfi €feiA«»a« w«?e f^ai a Mteli mstt  ̂

ilaas.#a (16) • 

C l̂ isi-t Is ft tefl®#€alat»i artlfitml 

gmpiiit# profecei fey tl# IA®s©a Celloits 0«pomtl«« 

SI# IMS-1 WAS t© fSt® im mem© f#r 2% IGUTS SM 

stofM Is e©¥««i Fjaseii, Jars# 

,1* Ai,s«Fijti« MmiksmmnmM 

ttm gss aisorpttm isotlitwis w«r« iet̂ xiaM frswi-

B#t?isalif mimg %. riagattieslly ©'iwfeasatM l»,lf#.iie« sf tfe# 

1i7 Scwiifii ami Baigiiis Clfl# fii« 

wm «iielosei .la a s#siei glass taper was iiitw-

imc .̂ Silt© tlia sjst«s ttironglt r- ^5de  ̂k. l«i, to «. 

fenlfe eoataisljif. -C'vti ? 'ilrm'7 *® Mlsi aisorfeet# 
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fil© firsisw# at misorftlsa osetiryei was "fap#r 

fwmsum ©f tlie licpM iit tli# tsapeyatisr# of tM.s tell# 

AfproxL rtCVf 0»5 §4 a€s©rl#at ms placei. ia a jilstlrawi 

teeiiet wliieli *i siispesl«4 fiw, es« tm of the h&Mmm 

Um etUm mn of the M.lm99 ms €©i»t««»igb.t^ 'witU 

fMtiawi wirit# fh« mMmhrnit &M tli# fescwoiF tell- w«r# 

tilt aissrfe«Bt &t 25# 50 t 

§»Qt® C |̂. til# MXh mmwmiw at tlie mmBsmj 

tm -pwmmm %e vlttiin. §#!« F»ssw«s *«» 

e«ipat«i froii utiiwM «slsg tsper 

fresswt fist* f?«i tti® tmtmmitteml Ctitifesl Sa 

til# ess« of ^Titaaol-l tkls ia¥el̂ «i of 

jii«iis«r«4 ititfti tm tM Immst st wMeli mper 

fiPtssiii's ilata was $lw&m ms MiP G* 

fM MMnm mm tey wmmm sf a, i«t of eali-

temtei. w«i,iiits» fli« pi&t of ulliigrsiis w#igM agfiiiis*l 

in tM iiel«BQM *ms pfirf«s4if 

tMcmghsnt tlie mag# In this w©tk» Cli#@li:s w«r« s»i# 

te f|P:d e«t If til# welglit of tli# mMmhrnt eMagM tli« 

esliteatieii ©f tti® telafic«», Ifeea 1 gyw were af-

fl»i t© tb.9 smm ©f til® fealaiic#! m e!».sg« la eallbratieii 

coiiii %m tli» aeemmey of ttte telasc# tfas 

©*©i iilllig»i!| e@i*resis©Bis t© l#si tMii. Q»O01 stllll-

ifol© s€sertete% Tm ex* tl*» Mlaaee is tlie 

fws lias ^&m% 1*6 iiiil..f t« 1 
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If 

fli® esM was aa Alaie© lit eylis€«| 1 milli* 

ii4 clia»#tei' sM 15 iitliiisst«« Icrng* file s©l«iieli 

f»ss «f em%m§. B# iisi i* iO'# 2S 

€#p,psi? wire is a inagtM of 4 series ©f 

S»eai®s aci3«staM# to 10 #iais Is series witli tti# ssl#-

ftGii* Mm in. eiyeiiit w«r© m 3.fl #» ll«llp©t &m1 a 1 

©fea msistm* fti# f#teiitlal c:l»f fi©i»©ss tli# 

i»ri Feil-itet was a«sar«î  iiltli a laiitoa tfp® "3 ,fy«#i:sl©s 

fh& ia tA« .̂ireait ms 

IS v&MSf fwsisliM lif lla'Sfi 6 wit iry cells ia series# A 

seli«at4.i iimgysii. ®f tiie apparstw Is steta is Flg»r« it 

e« feBp«riite« eeattela 

As statatf atet'-s# tlw ©f tkm was 

li«M tt 25  ̂ # 0«02 flie te&tli iat© tfee 

siiesm tie attefleat hmkmt wm cost rolled 'fey 

,ii#a» ©f a ^=agiie*set tfe«»©f®gmist©r, esatreXliiig aa 

•itetTOfiie ^elfiy wbieli in twa sst»t«i. as iafrB-r«1 

ifMeli sltia# imtt t!i« water tetti imm %li« • fli# slfie ©f 

ftie eoiitfilmisf %%% mls&hmt teektt was e©v«si %fi,.tli 

sitsiiatiis fell te pfavrnt nsf ortras^ema keatiaf ©f tii« 

g.siifl®« flis Mil ms stirred iy iieass sf s itafseti® stl»«# 

file temp.eratwe of the re.fsrteir Mife ms teatrslltcl 

fef eoiitf l̂liag tlis t«Ep«yatos ef tlie bstli lirt# ifiiieli tiii 

ls«rs was irs«i» fli©' featli. t«iif«a:tiare wm fey 

a tiymtrsB eosttellta ©psrstsi tlie eit-eiiit sli«a 
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30 

,000 )0,000 5600 
HEATER 
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llOV 
3A 

SO 

BUS BAR GROUND 

Figure 2 Teraperatiire Control Circuit, 
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RESISTANCE 
THERMOMETER 

reservoir 
BULB--

L.. 

HEATER / 

trichloroethylene 
dry ICE 

Figure 3® EeserYoir Bulb Bath® 
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f alil# 1 

Mssrptisa sf coy t hf §§h%Mm*€ 

asmmtfttmi bmmftlm 

E«ime«i Itteti 
Wmmmm lllllf»i€s/s« fressa» i{.tlllit@l#s/g* 

ak9 
• ̂ 9i 

*ai3 

Jfi 

mf 

*5Sf 

,8^0# 
.Sf5 
•#2 
.97© 

•©•ms 
•#i8 
.S6S 

.aif 

»3%% 

*?f2 

.f§® 
#f©i 

ia« 
1.211 
l*tf3 

i:i 
lam 
1,815 

:lll 
.7tf 

*522 
Aif 
•3  ̂

,1?% 
.I2i 
.840 

1,5X2 

I.3M 
i.am 
l*#3I 
mm 
0,595 

0.225 
oasf 
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f alii# 2 

Adsef,plies of fr©piia©i-i taper fey sfii8»b»s 

leise#t 
pF«ssa» iilliii©3.#s/g:» 

a5S 
am 
*3ti 

#3dfe 
*I%1, 

»fm 

•831 
*89? 

•fSt 

§.ist 

*}n 
Sn 

4p 

sm 
1*92  ̂

l*©5f 
1.135 

2.051 
2*im 

©tfif 
*fi3 
t.86f 

*fn 

•im 
.55s 
*%f8 
*tf2y 
.34f 

.in 

um 

imf 
i*mf 

ci.fm 
0.f%2 
0.46f 
S^fff 

%km 
e*33f 
§.lfl 



www.manaraa.com

Msorptiai -af 

23 

f 8.l>ie 3 

lol-i fafsr 'fef ipli««î $ 

a&nmw%im B«#Qri>tieia 

f»ssiit« MXllimmlm/g* Wmswm^9 

o»di5 
.1)30 
• 053 
a§i 
,156 

,gft 

sm 
»m§ 

.am ,m 

%mf 
.m 
a9f 
•ts« 
.33f 

tj 

#582 

.iff 

.98-8 
l»l|t 

0.>10 

,631 

.320 

• 110 

ijm 
u2m 
q*$m 

•i.5©6 

o.3ii 
0#2  ̂
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f % 

of tape? Mfi-1 

fmbtmrn 

mmrptlmu 

wlxlsm9lm/§9 

bmmptimn 

S»iac«i 
ftmsm* 

.im 

.an 
• .320 

•iff 
,m 

0*ms 

••ifl 
*iia 
••©if 
»113 

*3.S$ 
.m 
i.iii 

fi.25S 
l,Sft 
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refele 5 

Mismptlm fey M»1 

Mmwp%tm WmQtp%tm 

l#i-iieti l#imeei 
Fr®ss«jf# Mllliiisl«s/g. Pr«®»ms'« IliHiffieltt/g* 

»9a© 

.2tf 

§.23f 
*m 
mf 
mq 

.83# 
•i25 

l»7fS 
lam i..a.83 

• 261 

.fm 

,i2CI 

»SSf 
*5?a 
«^os 

•mw 
.Pf 
•J2S •r/8 

*m 

«891 

i..im 

tm 
•3t2. 

.2x0 

•f2f 
»ifS 

.fif 

• 9Sf 
um 
%*$% 

•^31 
.0fS 

am. 
afi 
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c'* If 

fi-mumm Ls 111., y Ms/if • fr#ss«» liilliioiei/gt 

©,#lf 
.•Of? 

• 101 

§*iif 

•22? 

• f s  Mi 
.613 
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*8ff 
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falil# f 

'Asm'fMm &i Cyel<il4«iB« faf«f ©a Bphmm«$ 

Ms«pt$.©s Msmpttm. 

Fressur# fmmm^ MillSm&Jms/g* 

Q*6fl Q#268 
am •339 
^ i m  a f t  

•3pf 
•3©| 
•iCIi ,flS 

• f §6 • 5f% 
•666 

•^n 
•S06 
•iff 

#•83.© i.§?f 

.8fS 

.•92i 

.m 3*?3i 

^6% 
' .»C#§ 
*3m 
•te 
,2'9i 
•2«3 

•iff 
.mi 

q*9m 
.m 

Ml 
*%ifg 

.31? 
•2?3 
*216 
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as 

was smrlf pey gMm. mm 'the »iiag® 

8«2  ̂ §«f| tie clifferQS®# nc> &«3 -lai-

solfti ftr grm at a 0',l ami O.?# fit# laisorftiiia is#* 

timm Bhmrn, wm nsml iii %h& esltslstioasi it Imj • hstmm 

the isotiisffis If AaclerisB FL.-C19I 

Spiasrsa'̂ S iiiii Sfli#l<^os«6 ontgassM at C t© S* 

fti« kfBtmmSiM fir •tM atso?ptiem ©f iiat«r M§*1 

wm sxtfsiitt la fmet# it wss itssî e Qf 

tli« atsor^i wst#r* Oat urgflitaiitisB for tlais pliei»iiisiMi is 

timt tlit mMm'ptMm -J,:)ah t&km pMrn fet a X of 3»9?6 is 
F.j| 

set « actml f4ts#rpti©B «f the watt? l>U;t satlisr tiie 

g©« feetwu t̂r t-w Mfrnt 0i im gifapliits aM forsi aa 3jit«« 

stitial eoi-.p^uM* The Splsss^m-i is .!i#t n gmpMit# atrmetair# 

t.li«:riif«#| tier® is- me fos.si'eillty c€ tJi,# fomstios #f 

as rstit.isl I -rM* X-F&y fiiffraetisii p-cr#ittsr piets»i 

«f til# BIS-l fMfme $Md sftpt sAsorptisa g!i«feil iia oliaiig# 

la tltt -i aEl,Sf IM sgredmeat -frfitli, tills | tlie ^#s'iijts 

Mms^g (2Q) oa the take mp «f  ̂ alg@ 

stmmi fie isiieaticm of a ehssge lis. tlie i axis*, WommMSm 

mf iat«fstitisl ©cijspsi is,- tli#ref©?©, a©t a -r«&ss«M« 

mplmmtim wi tfe# Staalf ®s ^lole er laiefspey# 

tl*is#3ff- afpesf's ts "o# tli# fe«st mpMmMm aimilstsi#i aiii 

it Ic. sot satisfying. 
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2f 

J't' ̂  

4# Msorptidfi frea Selmtiea 

to l»s mmttsssi |i*if©r«| :|lie iirfiieipal «ff©yts 

0f tills work will ts tetlisy t -o siMl«i»stsaiiiag ©f ai-

smptim frm aai s.ls© te msic® it possiMe t© pr«« 

itst ai.sofiiti®!! ft«ii leliiticsi biiviag only pip# gXiS l̂ismpUm 

iata,. fli« legieai 9xtmMiem ©f esl$«latisi iiixsi gss iss-

t!i«s«is wai slss fli© tkmry itv«lop«i is axpl&iasi 

ia 

S©iisii:« a solM, mdsmhrnt Sa ©cpiliteim witi. s M*-

»a^y llftiia sol̂ tios ®f €#i!|3»#ati 1 Hat! 2« Sat A 4 aa 

iaf isltssiiiml iriefttieat Mtwmm two 

petastial swfae#i 4 'SM 4 • l.sswt:iiig te 
tl» essiitî B# ustertal 

la i sal la tli« feall. setetiea fellerj© fyai; tii« iamri»-

tmee ia the t@ts,l free eia«rfy mfiisf eosgtff&iati ififisl-

tesiMml mmB» tmmfm* fli«s« emiitioas gim 

S f  «  §  •  C M j d  -  u t h )  S stcf, 4.  ̂ atcl t 

sabj©«t to til# eeastraliit 

Sa4 « t * it4, S Bj<|> + <S St4 • 

freiE tlie iismi .lagKnigiss atiltipli©!' Mpp^omek it follms 

ttmt 
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'^tf ^a<jS 

is niiieli juî  mai lf'|̂  mm tls©, €li«iieai |5©t#iitiml »aS 

p&rt̂ ri veiaii#: #f eospoaest i tli« posltiea  ̂

aiii jUL||, is til® elieiiteal psteEtial of esspsatat i In tli« 

tells lolntles* 

SI# setivltf ©f i Is iefliiM fey 

# 

ill. ®xli + Bt' IB % f 

thmmtrnm 

m i4> - mm * AA.i<jj- -t- It Is  ̂ » C%l 

is ifliieis. ill® is to pî Sw ««• 

li«,«iit 1 at < f )  ssi «||| t© pi2'«f licjiiii 1 Im tfe® fetillc 

selmti-Mi#. Frm Iqmattoss C3) aai (%•) it t&llmm ttmt 

^14 - ugb + if M M « cxiL ij  ̂i , 

©Sf 

" _ - Clll4 ^<S->i£-> ) rrt 
p *»  ̂ S 

¥titr« 

Vi<# 
a ,» «««-
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%> , Wi I-, P ^ 

ft# illjl̂  4A" ' *£^ '̂ 4^» •'' " '''- ' ' —'" -'•' 

* ' V '.* '< 1 fit cf> r ""t "C ' •/. 

 ̂ , > •*: , rt; i * 

m  % :=. ' •  ^  t  ' '  -  ' ' - ' ' '  

t fit 4  ̂ « -' < :i' ' . . " " 

, ;  ̂t^: ** ** 
;4> 

t * C' -I ''* ' '  ̂

' A '  i  V ^ W ' r ^ ^ . '•<,'^4' ^'k^W 

yl ^ >n t V # <. < V' V  ̂ . '̂ #4 <.- "l  ̂ iT •«' %. i ' 4-v. 

? ,  i" T f   ̂  ̂  ̂ , , ' " ", *  f '  -  '1 " •̂ •̂  ' •̂ ' '' '• } "-
 ̂ „ 5 .. ,  ̂  ̂ % % - - • , 4 -r."  ̂ f s  ̂tt , i 

1 . -.. ''' > -%%.-' .;y.?. ' •'; - .v;. 

.t ' '. /' ./:;: • "-f • 

 ̂ ' ;./;]? .* '. ' : ;.̂ '• . ";, '•':, . 'j ' -.-.i 

% 4  t J A %  -  i S i t c ^  I  

&llf #1% 

'  .  •  _ / r  i  f C ^  I  »  

ŝ. • ill! 4> f  ̂ 1' 'V, .' ,.:/. • .:;' 

Mf ty Ii.fii*itli«i lipiittel C3l, 

\, .' •*. . ../w . /' V , ;/ 

iiijCjiil# 
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8M.mr0fmm. is tfrnrntem 

»j I i 4 J 

im vliiisli f 4> aiMi % sr« %li# soto wJxi. et rft ^ aai im 

tlie Mlk r#iipiietl¥»If# fli« mlm of is f©mi, by s 
ifspliieal iatefatl«i# 

|:% s&qiim fee 'mtim€ ttetf If t ̂ i4> yMfpms to M-

sf tii« iemi  ̂ s» wouM ie «p€iet«i fireii tli« ty«ftti!«at 

©f mii CXI) Ife;-Kllim .asi fell®? Ci2| tlita fC4> I fes'* 

emms exf  ̂ « Ifl* Memmm ©f tli# 

mtmr* af §C%  ̂ Is %<|> will alwjrs M gr#«t« #3? always 

IsfjE tii«i S0 tlas.t iB»fsiQa ©f aisstptiea afptsra to 

't>e itipGSSiM# is tills ©use*. If tii,« f&mt ef 6.1(4^} fellsws 

file t:y«.a%ieiit of lalrey C33) aM tli© mimss of a mm m&% 

tii« safi# fer tw© iB¥®rsieB ©f tb# aisorptioa 

is&tli#»} Is iiosslfelss*. flie #f asiiig amlftical. 

fo»s tm £ |C I appeays sttfaetiw., tot so s&tisfa©torf 

ftmetiMi Ims y®t hmn deftlsfe-i* 

to .siii,l9g«a tr®sti!etit mslsg iia «* ̂ ©iistraiat ia-

s'tsad «f s "folnsi# ec 11 tm «»€«» fliis &»& 

eoiiitrsiiit tenatfi'Sat isast sf mm^m 1m sii'fejtct te ttis tm* 

liiitf @f til# fi.ss«B.pties.s mtatisse-i Iti atility Is 

irt tb.® t,r«atiiest #f i&s#s v&iels. gî « mlic&leemMf ai,-

#orfti«i lset:ii#»s sail tiierefor«|, is elos«lf t© tli# 
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emliMT ©f iiissfftiea frmi 

• 1# Aisorptiea of tasei 

fli# tt4«ery ss sclspt«i t© mis:«i gas sMBQWptlm must 1* 

Bsiifiei ts iselsi# tlie ftsiiiaatstmX iiffereaws lsst¥#«s afi* 

sorpti#fi aM Mserptieis #f fiix#€ fasts* :tii 

aisoyftiea &m salsĵ lea thm mmmf ©f tkm satsrial »»« 

fousdiag tli© Gwscrfe«at Is praettesliy eeastsBt «,t t# aui 

tuelaiiiig tlie fealfe gcZsitisa* As sfeo«i fey Umrf mM 

01ia#t«at C21)  ̂ m gm Is &isQrhm4 at a temperato# 

well feelow its e îtie&l tsepemtiift th&m i» a 

sMrp eh&nge im. tli« isasitf ©f tli« aJsartei gmSf trm. tli# 

lifsM a«xt to •%&« amtmm &f tb# te %lie 

g«,»- i«sslty» fii« point at wiiicli tlits eliaags tal:#s pls«© 

is i«sipsat«i as <(> aiii as is m snxfaes «« 

e©is, <|) is tli« Italt tf iattgrmtlsii is tli« 

Batten'ef tk# -©f gas &is©flie€# TMs tfe# «|BatS.©a 

fof tlie aisof^ptlcis @f e«fos«t i is 

r 4 Mmx 

' /»  ̂ 4> si» • 

$h® js~ -s Btfligifeie as Sia raltus of the aolar 
% 

velisit &f tM fas is 

is til# *oliisi# msrmspasA'iMg %© tli« frsat«t 
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3%. 

Ms%mm tTmi tfe# st»f%ce at MkLmii thm aaserptits 

forces &m espslile of tli# gas feting sisorMi« 

F« a iiagle empjaiat gs.s titli mwi M is 

Iirlncipl# as %Me aelmtiss &f ttm «ci«ti©it 

iU 14 " 1 * ® > 

asi f©F II njstm ©f feii-is-iry u.i*ei, §»Mm m aig©^ptl« is 

% C JU -• U :i ) % C U •* 44 2) » 0 » 

F»i tli« itfiaiti-oi cif the etiwiieml $iwm mrlim 

it f©lI©¥S .tlist 

%C-€4 'f If li£i£« ) xtC--€ a 4 « Ui ^2i-) « o , 
Rife ' • 

§« Siiemsiiai,. ®f Assmspti.€ms 

fhrn liiiii tat less of tli® tfer#« ^si® assmptieiBS is.* 

eIiM©a is tMs d#irslopii«rit «i?« tfe« mmsms ©f tfe« Ii»itati«as 

i&kmmt ia t,.lt« A digengsloa of tlie Tsliiity of 

lb® assi»fti«is slumM psinA sut tMs# liiiltAtims, 

®T©3fj tits ¥f#rf a.ato« ©f most asswiftieBs nast Imii t© tli,« 

eoa«Js«tai thst tli# mgrmmmtA ®f tlssyy wltti ©x,p©.rts!«Bt is 

ill# li«»t cl»elc of tl» seei»ey @f tli# assmptloiis* tli# 

assmmptlBBi iisei la tlie tlrs#©  ̂ iftirelop ,̂ Mer#t thm first 

sa# is a pi-Ft 9f ife® *«?f sie tmmAattm. «f tli« tli#&yyt tl>« 

last tw# ar« B«e«sssry 'l?#ea.«se of tkm Ispaetieallity of 
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mm§mi.&§ tfee .partial m&lmw m jr fuo Ms©i'i«a flins# 

aai til# activity w®ffiel«iits in tli# a.isorfe®€ 

Is til# as,, ,, jtios tliat tb# Mlfmmum ia tl» mtmmmm 

slctm t» tf|ml te tti« aisofptioa pQt«atlsl is 

ftmSisasats-l ts Um Vmmj^ thm mtmw &t ti4>) ia » 

portimt cousM«?ii%lsii* fl» eleatest isiismtim of tlt9 

»te« &f  ̂ C4) ii is mil's fap« Clll* 

lasieallfi it mtttitetet to tlie total Iran Ilasl't 

atttatttiaa hmtwemi a Ei©l#eal# is tli« iiis©f jitiea i*«gi©B iM 

a.1.1 of tile ; oleemlas im a slafe ©f ntsorlisiit# 

mMh wmlmemM ia %&#• alafe aM tli# s©l#eBl« la %hm 

mglm %hmm mist# as iatHKietlsa «a«rg,:f ef 

tli.e f y %«tag til# Mstimm ist«r&etiag 

lst«gratj.s.g tMs oT«r ttis sla'fe te & 

Of «.«  ̂, «..«e . 

ef the masqt%%& imlmnm f^m& thm smbf tMs distess# 

p»,p©rtieiis|. t© <f> • Ii.a, is Ms tt®fetiisst| ijieliiiscl 

t#« Is emrmt fm Wm iatsmetisii &t t&« s©l««.il«s ia 

til® siserl>#i pii«.s#| tet tills t«wi eljsjig»i «slf tli© mlm# 

©f tfe« ,p is tilt tetal intef&ctlo-

fli# Msi« ifttemcttss} if oecwtiag 

tliroiigli a iiiltetrie, fliiii® 'bj ii tririml iw&ilfiestiss 

©,f tli« tir«sttt#2i% giwm W frnvMng sM Vilsm (M) I® #©• 

p#M iimwrmlf ©a %&« scpay« ef tli» eesstast, 
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Klileh wouia laad to the satae dsptnaenos on the part of 

£ c4>l. fiiis 1#«M a© m fm form ©f £ C4>) 

la sisgle €oiif©ii.iiat "bmt eeaM is iiririelpl# 

e&as# S ,|C 4) St fSx«€4>| witli eosposltioii sf 

wmtsrisl -eaeloi®# fe0|*s#a 4> &M the AtLmrhmt Bmim9 in 

mmlMcmtip'mtmt aissfptloa# Sse e®asM« » tfMci. less«ai 

, t l i «  # f f « € t  e f  t ; ! i #  i . i « l « c : t s t c  e e a i t a r i t  s p a  E C 4 )  

ssBt iiti« Qrlmtsties. of tfe# stsorMS tmkm pMrn* 

Whm tb9 pmiMm of tM Mp&lm is fixetf tit HelmtrM 

mmt&mt is propmtiQWdl te tli# scittafs of tli« ia* 

im aMs tlierefaf«,| ie«s sot ©liaiig# swli wltli ewiposltlea# 

file ps.rtliii n©,laf voliiits ef smlistsiiees is tli« atl&hbor-

lissi, ©f aa &ds©f'ij«B,t st»fae« slglit: from tiial? tsliees 

is MUk s&lmtiMm of tiie sese mmpmitim Mmm* of ©risat* 

iifoa i:jiu CO- 'jfcssiiB elat to thm p&timM6l* For 

lltsifii irell MMw mitiml tmijmmtmms sfM wiitr tfee •f« 

f«ct of ftisorpties pcit«ritial.s, i,®wlati©BS ff©si 

Imlic solstles alieiiM siii©?* la. tli® ess# of tli® aetivitf 

#oiiffiel«sti ©f tfe© it»af ©?iw,tatl@B aay al%«r 

tM iiateraetiiiii tlie mMip&m&tSm fMm mimitmtim 

wesii. mpeB, tls« iipol# mmmtM of tlit soii-

psaeuls iiai mprnMllf mpea tli# polar eijamctsr of tii« si* 

soyfemt# 'Mlth r adserfeeiitg siid mettyrit# aiserptisa 

lietsBtlals, it ij f«lt t&at tli« taristles of tfee attifitj 

mmftSMimtM sliomM Is® s«gllgilil«.» 
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3^ 

Jl.» ©f ealem:istl« 

flit iata Bi«i is tli# eiileaXi.%ioii# mm 

pelsts fieM ®ff thm m9&th mmm il'a%is 

sorftl«i tmthmm slf/jr i'l tires • X t̂* fit# at* 

sorftisii isstlifaii 'mm €ij©.s«a lasteat ©f t!i« t«s©tptls» 

isetli«»is 'fetesuse tli© rnset hf €»if (15) thmmu 

C1.6I im elitiiiiaiirti %M aisorftiea f»ii s#lati©B ista isil-

eat«i tiiis ftis aiserfetat ms pat into 

a teoMa s©liities iiM afte  ̂ f«i r«aeli#i.| t!i# 

resmltisg s#l.titi«i wm Tkm points tlat fssmltti 

la am iaei'-eas® #f tlie i»i« ftaetiea of wmtm mmM 'fee ©eti-

to Mm &<» the fltsorftiea ©t wfetes, 

if©w«¥«i». III s© eas® wli«y» tlisi"# was a«sarptiea ©f ifat«y 

ms til# M©1® fra€tl« sf gr«at.«r thm M« 

Wrm tMs mmMmmtim it app#s:fs F«ssoatM« t» 

t.|i#it tli« llMlt¥*m§, #f tti« a€!i©tl3«a% iaititilly leeoiilug 

wltli, wmtmt aM thm &mmMmg t© «t®llite5ms Is 

smll« fiifi f&'St that is sciliitlsa miserptiea 

was restii#! ta tw© fi,le«t«s.| litifiii was tlis §hm%mt pogsj.* 

"fel# Its# is utilcli a wm,wmmmA eoaM aiii#| is mmtkm 

pmimM iigsiBSt t!iii iim-mpttm 

Qtkm feita Is tli# ealcalstioag ftir« thm 

setivitf eosf,fisi©iit4i siii: tli« leolmr wltsfits ®f tli« %l:r»ry 



www.manaraa.com

MILLIMOLES ADSORBED per gram 
f\5 

O cn O 



www.manaraa.com

MILLIMOLES adsorbed PER GRAM 



www.manaraa.com

p. (jq 

® 

ON 

P' 
m o h 
ch H' O t3 
O 
Hi, 

ct P5 S3 
o 

o 
p 

Vi 
>xi 

® 4 O t3 ! C3N 
pi5 
ct 
rv) 
vn o 
O 

adsorbed per gram 

b iM 

4r 
a 



www.manaraa.com

p. 

0*3 

0 

"n3 

a. m 
o h •o' ct 
H. O 
i3 

0 

(o 
a-® •i 

1 

s 0 1 

p cf 
ro vn 
o 

O 

millimoles adsorbed per gram 
O O P  
g o . " -



www.manaraa.com

millimoles adsorbed per gram 

bi 



www.manaraa.com

^3 

2,0 

S 
§ 

m yj 
a. 

Q 
UJ 
m (t 
O 
W 
< I.C 

_j 
0 
1 _j 
=1 

C14 0.6 0.8 

Figure 9® Adsorption of Ethanol on Spheron~6 at 25®G 
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s©li3.'ll.iais as«i, Tm ehmmi wmm Wmse tm wMcfe 

tii« mmssmj iafsriiatios wms smil&M#* fim wmImt 

m&m im tli.e wst«f»i#opafAol'*l sfstm sscl tim 

afstesi mlsiilatei ,fr«R tli« ieasitf 4ata f©? tiie## 

•sfst©» ta til# IiiteymtS,eaal erltleiil failles# fti# 

issslty ifttii for t&e e4tisa@l**sFel#li«m!it sfste?. ms mtm.* 

I5itc4 fi?©Pi 4ats ©M&taed "bf Smmm. wli© »i» mf fQ 

ill# 8«ipl#it wfgli^. tti« aii©«at €Kf' t3» mmpmmtsm 

file iB%m wMl« a©t mtmmAj pTmis^ g&m mtmy 

tlmt til#. mMr 'mlmm was s Itnaiir fmietlea #f tli« iiol# 

fraetioa# F©f tli® sfst«fi iiitr©i:«*#^g«a &t ?8#2® i#, 

wMeli, vm Vm sjstm stvtJS&a by i.nmM Uilf t liseay 

m of sol# fya.#tl0a was assiiiiMt wiiie'li is i*®... i* 

cM9 is wlmr ef tli« B«,rly Mml btfeafiey of tMs systwi# 

MmmM wsMm m mMmw couplet# ani axaetlag stsiy ©f tli« 

fiis0rpti#a til® gas mlxtmw ©f owgrn nai sltyoem at 

I»| ant tils isetliems ifert mitd t© esiapsr# with 

eslesla%«4 gm iiixtw# siiorftisrii. 

tli« setifitf €ii«ffieieats ms«t %w« '©fetaiii#! f:r«i 

•srioiis Asttwttf fiata foF tli# 

sfst«!. %!«« lif Miller mtsr^smtaB©!*! 

sfsf;#® %»,« stMiei W IsiiSfell set If-ebsr C2f> aM 'fey 

iMtifiri ma C2i|* fli# wert ®f Ilei'i 

fli©ss#ii aijii Iseleaasa was €m* mt 2^® wlil.€li wma %hm 

Bs«i«S fm tlm pMssst wort aiici i#aj 
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msei. file dats of SaMsil mM lleljsr mm tmlmu &t 3O" if 

timt €fee€k©a eXmmlf tli« ilsts msei. fiis aeti- îty im tM 

sfstm mm taken fr«j tlie x-t? ©f 

lfasii'0a» sBi lasioFf (27)*.. All thm systems stiiticHisi, 

atet̂ 'e 4mU\tc ij^ji tly im • is. fs.«t tii,« water*" 

s t̂ea tes a. lafge rtgioii ®f JjriilstiMlitf# la 

eoiipsrisea aeeoratag t# ©©igs &iii mwis im) 

ti» oxf|!«a«'PitX"C |̂;as sjstm mt 73® I Is alissst iiesl# 

Tl© setml eslemlatiuas tiers mat® la tli« fsllowing 

aa.BS«r«. r'rori the ex^srliieatBl misorptî  isstlierni p©:iiitg 

iff«e takss aai & plot @f' |Cf) Te^stis 0 ms aaie«. Is. 

«il tfee esleuli'.tieiis # ms is milts #f etiMe 

St tli« .lifiiis sf 'tli® mMtmm titios# mp©r ms 

sis'0?b«i» Saeli plots i«» mS# f©? Isetii #oiBpei»iits ©f 

systftii teiag. stmilM# Far tfm t» e«p©i3.#B.% polBts 

«f«l f %»r® takes m€ %&# Qiisatitf %&§ 

ss a f'iifi€ti©s of ,0# Ising tite setiTiti" iata a 

plot was ©&€« ©f leg £l vei'-mn %,. X| beiiig tbe wsM 
fig 

rru'̂ tXcr. eefsfoa«fit l,.. flte. Mdls.,r veiiaie 4ata urns 

to tisfc® m imfli 9f Ji, wmsms % » Fwa tliea# last tw# 

..aph., a Plot of |i ««« log I 

f© mlmslMte m aisorpti« point mrmsp&Mimg to m 

eiirtaia' bmllc solrntimm tlwi ¥alm« of leg 2l. fey tli« fem'lk' 
®a 

sel.ii'liea WiS mM&i to m:eh wmlm in tlie list of tli# 
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w 

twm-tim leg fnii mm tsMt ©f ffiM«s Ss 

a list ©f t!i« ¥mim«» of the tnmtim l#g 2  ̂«s a 

ftmctioB #f 0 is tli» aisoAei plaas#» " mi lit g^apli mes-
Xi 

tios«i #l>ev#.| a list ©f tlie t̂ito#s #f fnaetleii  ̂m 

m fmctiea f fer Mit ais®rli#i phrns# was itsi#. fa* 

vslas ©f  ̂ tfie feilk aolmliea. was sufetraettS fr«i tli« 
f 

% t#»j til* aiserfeti ffeas# sBi » g»fli %fa® sai* ©f 

/5!,\ » ( mmms fhis piet -;as grafiliimll? la-
\f k h 

im 
to ©btaia %li#'m ce»esp«iiiBg t® tli« fealk 

«0iie®rttratiQa* 

W-mm aMBmptim ©f gas slxtees is t© ti# «alemlat»i 

fat w&lmm &f mM ^ mm sgaiBst 0* M ®?i®r 

t& eitaia tie t&r 

®if S90 
Xi(-£» + at la ) + xa<- fj+iffi lo^ ) 

is plett«i aiiist 0 md tli® imla# ©f 0 vimm ths ateTe 

imetimt emssm tiss zmo axis is t&# •sla# sf 

fliis mill# ©f f i# tli« spper l&iit 9f ttie istsfratiss 

,A« graph of I 1. tta 

hj imtmimtim M t'ti® m&mA ef fiisorptiea at tli« r«Sme«i 

fr«Bsay« ef tti# ga« pirns#« fl» ml»® '©f l«g  ̂as eel iai-

t3al].f is tiie pirtiiil ©f tlie 

e»:ps!i#Bt« la. tlj«,gs.g rii3i:tw«| 2:a4 «'TO the 

llfttM fsoliit *oliii«s ©f tli« mmjmMimti* 
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B* Csleulr'vti# ftm. Soiatica. 

jfi 

Usfsf til# thmwf mA set&ei sf eale«l-s,tl©a pfmtmslj 

emtiifi«t, tie sMsmw îm f©r tii« feUowiag 

sfst«s ¥«!»• eiilemlsttij. iiater-pr©i*ii@l*l ©a ipl»B@fi«4, 

m ¥st«^-i>»piia@l*l at Mi-i* 

sfii -©tinimol-eyeleliamn# ©a Sflis»ii-4# fli#8« M&WmTm 

aF« sli®* is fi|we« 11-1%. f%9 etmlm m t&« rntimmms 

MfS'tmM are tie sxf«fiii#atsl iats ©f Ctsif Clf) sM ttm  ̂

«irei«s ©B tits #ttiai»l«eyei©Mmii« syst̂ i. sr# tlie «*p«yi« 

mmt&l ista &.ss«a. CM)* fim erlgiaai thmwf was siti 

t© ealemlat# tli« selM Uses tm tli# mt«-p»pasol»l. aai 

tiie sisc»pti®ii ©b S|ilier©a-6.* 

fl® calsslstui imtk0mM..m» mm t© M ia f tali tat iwt 

witii ®xpeyJai#at&l. rtsiiita «€«pt is tii« eas# #f 

syat«. .s th. c«..s of (|| - S 

mmms fi are iiffeusat ia tlis f«F syit«is, a 

eurf# is stois for m&ck sfstsii*. ar« 

§imm in f If 1% Is tli#s« eswss tiiicb, f l:¥# % 

plays leal fietiif# ©f tli# aiserptlsi* p»€#si aai aoB# ys,tli« 

swprlsiiif «ff»€ts aM ii.fpar«t» la tlie aise^ptica is©* 

tlieriii 0f sBt mtsf-lwtanol-l oa S|iti»r©a, 

»6 t}Vi \lstiam X«i t# a. iseiifiesttefi ef tfee 
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BASIC THEORY 
— MODIFiED THEORY 

o EXPERIMEMTAL 

o 

Figure 11® Adsorption of Propanol-1 from Aqueous 
Solution by Spheron-6 at 25®C® 
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BASIC THEORY 

— MODIFIED THEORf 
o EXPERIMENTAL 

Figiire 12® Msorptlon of Butanol-l from Aqueous 
Solution by Spheron-6 at 25®^® 
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Figure 13. Adsorption of Propanol-l from Aqueous 
Solution by DlG-1 at 
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Figure Adsorption of Cyclohexane from Ithanol 
Solution by Spheron-6 at 25®C® 
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BASIC THEORY 

MODIFIED THEORY 

-.002 

Figure 15^ ^ ? 0 V b 0 Curve fo± the System 
Propanol-l-¥ater-Spheron-6® Propanol-1 is 
Component 1 with Mole Fraction 0^200® 
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Figure 16, 
Xi Xi 

». Z~ versus 0 Curve for the System 
¥ 0 ¥ h 
BTatanol-l-Mater--Spheron-6® Butanol-l is 
Component 1 with Mole Fraction 0^200® 
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Figure 17. ^ v b 0 Curve for the System 
Propanol-l-¥ater-DAG-l® Propanol-1 Is Qom-
ponent with Mole Fraction 0^100® 
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Figure 18 
Xi 

versus 0 Curve for the System 
Gyclohexane-Sthanol-Spheron-6® Cyclohexane 
is component 1 wltJi Mole Fraction 
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fhm fir-it ess# to €iseiiss«i. t.s tli« mdserptieii. tsf 

*st«r pTOfsasl̂ l « MS*!* f!i« car*# 

sitw# tliiit is ,& eoiMj«atrsti.« ©f pi?©f&a©l«l at all 

•mlass ©f # est t® tli.® peliit telk ememitrnttmi, Is 

r#aeii«i« this falle#,# slaaf« ©f t&« a€-

serptiea is«tli©«fis vsMm smM "pmpm&l»l. m Ult-l# ffa.® 

aisoyptloB, of tlis t-ratsr sc wry aliglit tlmt tii« £(#5 

for t.iat©r Mas .so rnftmt wfem ©«apsr«4l witfei tfeat for pyd» 

pait©l-l# lii«a th» i&Qthmm Is eompi.rta. witfe 

tlie aetuali tli# e'psewsties is aai« tlat tl# 

eslcslstM ii t®© Isri®. frsabl.# «r#«ptea@®i tm ©fetaiBlag 

ill# siSQ^ftleii, ef mtm  ̂ mmplm wtth %ii« if* 

sf til# is©tl»»i iia3s»s Hiis mfstm mm ia 

wkieli sgreesiefit emM li# «*p#et«4 to %m psoy# fb« sliiif## 

®f tli« ealeslfttM iaetlamEii &ir#es 'wttk tli# sluit# of tli.# 

•xperJaeatftl ts®tli.#». fltirtg ssfi»rt t® tli» tto«©rjsf. 

mSserptS-QB S.sptfe«B ©f mt«? fysfsaol*! fey 

is mm in wtoleli sa iMwrns-imm o#ei»s» fit# calsm-

la.t«ii 'isoVhmm is lii qmlitati*# ssi. pcmgli iimritit-utiv® 

ifitji tlt« thmmttml* Wim figisrm if i» «*• 

eeftiita fdeulsrltlts is ttm hmMmlm tliis 

hmtmm appiFtat* figw# 15 tiiii«ii,t®s tlist ap t© s 
3 

f ©f 2§ ini» } W&9 aclSQFfe# .̂ p îiS# is alji'OSt i.vT  ̂ ifatet' sjiS 

%«y9ai tliilg î oiitt til# alesliel eeiiesiitrat#:®# MmmMg tliat 

tti.« s.i,sor-li«i flms# is piix# wat«i» ami nslrig tii® llfiiM 
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18 

©f af«a per w&%m Mmlmmlm eaa "ue 
®.s 

csleiilmt«i aai. was foî ad to "a© 1?»1 ii » Aecosiittf ts 

Bwiiesor (10, y kW) thm mm ®f m water is«3.esa3.« is 
e„ 

11*5 I tli« shmrv^tj 'jiter rAsmptim thsmfmm ii »so.r« 

%im& $Q^ ©f tl» tals# mrmn-§0Ktiiim %& a eoEpl:«%« ¥at«r 

iieaeiay«r» 

lfat«y &si femtss©!*! «r« net nisei::.!© aai 

the isotiiesit. sli#«a la Figw« It Is thm isetliewi twm tls« 

wattr TMh |t:ias«# fli« sele f?s..etloa of «©»#• 

spoailiig to sfttwmtisii eeaemtratisii Is il® is 

». « » |=|- jli .-™ 

§ mmm for tb* syst̂ ii is siifllmt t# Wm 

(?  ̂f * wst#r*prep«ii©l-i sf§tm» 

ffet eesjjosltles ©f tli# fhas# is ixzimst 
I 

fiir# nfi to $t $ of 2i lis# fli# sitmtiea. ia 
• . i 

vatw-feataael-l cast is tiff©r«at for > ZQ las# as 

(St% iXjl 
S-| "'1^1 ei:ir¥« 
V h v ) ̂  

•sittag freis tli# fematlea ©f tii« rieli pfeas#®, 

fli« #.ii$0rptieii iset-fcef* fr©B tke ©rigiml 

is i|iT«i Isj til# selM iia« ir. i. » Tm agrtciasit 

"•iifi exp#.rlii.ea% is wxmXlmt z-t Mgli mmemtmtlmf 

tet at l©w y«ime«i mmmmtT&tt&m tM esieiilstti 

is Biicto, tm la tM# ealeulstei aisefftioB jes-

tM» Mm a pesitiirt emrvatiir# at o'lX 4,eti¥ilieSf l/j 
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5f 

tli# tmtkmm Is sigiieM la 

fMM as ies€rlli«il 1r,t« imprmm tfe« 

seat* 

fli« atsorftiia is©%li#« ©f tlie «tlmtieX-eyelsti««E« 

sfst«ii m i,piief©a*6 is giwn is Fifw# l^i-. Qtm mmsm.1 

asjrect ©f tills isQtli©» is t|i« «iirtatwe of tli« 

i-mthmm,- at lev sols fra©t tea eyeleliemad# fli« ists 

of lfcag« (16) mis© laiiest# tMs iii * 

less p^©a«iiie«i mmmm* flats Iselis-vio? it mmsml m 

prsetieallf all siserptiea fr©ii selatloas mm mmmwe t©-

wari til® 2»# axii at tii,s ®sis.» fia#.|Sj » , 

wmsm .0 pl0% t&r this sfstm CFlgmr# 181 is nest mmsmli 
I 

for 0 < f  <23 them Is a e««#iitrf.tioa mt efelo-
3 

fsr 2$ < 0 < 8f isiu tktr# is & 
I 

$m4 fm 0 > 85 ss# tfetys is fefnte a 

©f spit# ©f tiais eoii|jIi«t#i sitiniti©ii| tim 

ealctiHitii iiiserpti« isotMiSi .ii-gr«es witli 

tl» #xp«riii«atal.| tk« fcisitiea -af tli# ImmBtmm poJxtt 

cfe., / ,  s e loselyl at  fe#tli  #sis |  Ii9i#w©r, fa# sfes©lst« fairn# 

®f tfe,# ss.Ieaiat€i, ii te® gfei-t* 

2m Mmiif iei,.. tfeaegy 

ftm mwwms ©fl SA « I lll| v#rgm8 f suggest a fs-ssi* 
If/iJ 

111® iMMllfleatloB of tb« orlglnsl tMory. Bus to thB 
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«xist«rst» $mtmm mMSm « llptiSTOii-  ̂ it ".vali l»« 

s»t«s#eiisM« asst®« ttmt tli# watef is €c»e®s:ttii.t«ii iii 

tM mtghMrlmml e-t tuQ mrfrnm M tli« imm ef 

«s. cirt«B%M mpQlM tiMt Iliis pletur# li s'sffcifftti If 

ttie re?«i?y»i ts. ®si«f el««iit&B«»s tfe® 

assmtptiesi e©mM fee ia€«i 

!• ?&r f < 2 0  { regies ©f t&« 4i,p33.« mfm} tMs 

felssyi fstsatlEl S;fie©?r#«t,lf r«pres«its Wm at* 

aerflî a #f aleetoi is tli« ff«s#se» ef sa 

iipels iay«t Cfa tli« smm mgimHf sai slrc« 3,t is 

less tlmii is.  t l i i» regies Ctf is tfe® 

felMtfi ,pet«at4ai of cK » it appeatf 

sot «iitlrslf "Qmm&semMhM t© jl«e% it «atis.»€l7 

for f < a-i# 

a# f > 10 ii©i«eml«s «r« s.iib|®et«€| ia arMitioa 

t© tii«if t® ® %© 

tli« rnTtmtM fiip&lm lay#r« Sine# tfe« iipsl̂  i#asi» 

ts teem, m mil m mM MpoM 

mmsm^s sf mmlmwlm iiw©2^»<. it Mk&alM "pmw&lm 

ts fstijaate fMm mtim ef iiafsitiift# ©f tfiis 
P 

SoagM^r tl» iii|ac«t •iinftiii#. 

Slpsl.# and fdisrisafetlltf ©f . 

jjL 2 ftsi e<, g tbe cer?#sf«i..iiif gumiitlties fm thm s.#l#ealf 

'^t ^bm tlm saifs« of pm m. 

iB tli« My«, jL  ̂ ,j, aM o( % tii# 
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at f Ijiter&etliig witli tfe« clipsl® lar#r. With a iipeXc .?-t 

iistance r tli# iatsactî B mmrgj is 
a t 

o/ iJi« + Mi 
r® 

file t©t&i iMtmmtlm #ii«gf is tliea 

1  ̂ s a. 
I I* C '•'<^2Hi) 

U *  ̂ 2a<I^2taa^CiLt»®| 
•/e©g s f 

Settliig'  ̂« ^15  ̂ t  ̂

+of2JuJ) ^ .  

S 

o(» 3 /̂̂  i® f wtiere f is tii# wmlsx pQlurlmtlm 

— -f-is 
vU w M, X 10 » 4ip3l« S:©ft«Bt is es 

4 « SI% 2 

<y « 10* /̂17.1 « f..85 at €ip©i#s/eia® 

%h»m .r«siilts 

., 8.86 * 10*(Fi:uJ + P,IiI> _ , 
y » , eml/m&M » 
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6a 

mmms&tf 'tmtumw €i.ta mm 

wm f ® ax « 1»8% 

wm pmpmml-^xf f ^ if « l*f 

s'm ? « 12# 20 l*f • 

Smfestitetisg, t»ii® fiMitlsml iutmmtlm efiergf terms af«i 

< . ifl® 
for psopaaeX »1 eal/siil# 

fsf hmtm&l'-X £iB% « es.l/Bol«# 

la 04letiî  ti!if fiat I oalj th« iiit«aetlsa -of ti» iipsl# 

I«r«t vith tk9 gisoiioi Mts 'c#e«. e0iisii«i*#i| tM 

actiss ef tills Mjm wltli wat#r is asswei te imir# li««ii 

ftceesiit«i im is the ia«t.sw-«i ffCfl® 

tfMtUemaM eaiemlstti mlmg tM* lent less Im «f-

f9Cti¥# |»t«ii%ials ©iitiimsi «r« gl»m as 

Itnm in, Wlgmm 11 mi 12§ §mmspmMM$ /&) •» / 
\ t / f  \ f ; f e  

mm-wm me shmm m Sssliea lis## ia figai'ts aaS 

tkmm is soii« impro _ lat la tti# afr«eii«iit 'bmt'wmm Ummf 

ani #xpsfis.«iit is %h.m sfstm 

tet is tti« sfstm th% 

laest iB sgr#tii«at is iwy ptsiieisieti# S#ln%i«i 

tfe# ties of s MtaaQl-l rieli plmi« « 

t©f ef tM Wit#!' st low tetasol «s««tit»ti©ss| 

tfitli. t&s iifei# iattraetisa «ii«rfy n&lM 
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€.3 

%tm mftmtim fstiistlal is te »©* 

esmit i&w tliis pb.m9 tlieer«tieallF» 

fli* ift%iiy*iifopifiel.̂ l ftdiorp-tion ©a fiiv# rm Isti-

of tjiy -''i'lvct, asi tl®rtfsr# s© mmmtim 

sr iisiifieaties was aiflisi. fim «tliaii@I--cfelolt«iiii« ai* 

seypti» ©s SiSisim-4 is felt t©  ̂t#© c©iipl«i; Ut sateit 

te ttie tTty.'M'.mt J«st imm îhedp Imit vimt iiedificstisas 

ef tli« %lri©«F iliasM he msMm t© liip»¥« tli« mS 

expftflisiwt fiai tl»©rf B©t iti«ia« 1% s®«is iapweti-

ealil# t® as#*# a. syst«i. #f eeisfltx iijwle-iiiimeii iifole 

tntmmtlmB ai s*li tf*L.L™jat yeiietts miels ®f tli# 

•iger mt t'l» apf»stii msiti* 

ealc«Jjit*i ef ia# Vils^mm 

fli« mmMm% wmk tea# hf 4rso.M C23I « tli« si« 

sorptiss ©f iiixtwts asi mfgm « aii&tas«| s 

fow. ®f titftaiwi t&§Mh& wltli Ms pat i*.s is©*' 

%tmmM fmmisliti i'sffielest ifjta t# t#st tii« tlisaff ef 

si»i ga# €iif©rptl«« If shmm tlie txssFiisfstal 

tai eale«2jit«it Agf'©tis«it is ttils ess# is 

%%,-> '.''tir/it'7rs . 'Vo tstal mlB&rptlm M% tli# lB:.Sl:?iiial 

isetlie»s salf filio* ftialitntii's iigs*««ft#at| tli# fmlmlffmd 

ii€sofpti« ©f siltî ©g«i toe 3.«w «ai tli« eaXeiilatti 

sSsorptlcii exyg« tec .feigli« 
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Figure 19. Adsorption Isotherm for the Gas Mixture 
Oxygen-Nitrogen on Anatase at 78.2° K, 
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if 

§a# e«i.pl-iesi.t-i« la miimS. gas aS,s©?|iti@s wlsieli i©«s 

aot apfsiir la adse^ftiea sslntioa Is thm 

©f s iifsii-wfoj' iaitrfaee* ftiii, €if esaris, Is ssiiig 

tlie as.siisf%l®s timt tlis flis§e is a It 

tlw llQuM-f&gey es«gf reimir'srseatsi 

tfee ceiRFoiieiit basimf lower smirnm t#asi$a will miiem» 

tfat®| is tli« #xfg8ii«aitf'©g« syst« this t«ip#asiit is 

altrofts*' fliis i?? in t!i« fi,gM aî eetiom to teiiag 

%fce ealeiilst#  ̂ ixiiifitol isetliems ls%& tiirteBesf iiltli 

tto® isgtlisfn.* 

figiirs as I ,fli« ciirvts fes* ©^g«ii sni iiit»f«ii| 

Bimws thst nltmmm is larsf©a tfe# sta* 

face J. bmt thm e«f#sitidri @f t t i t  t iserfetd fAia.st  fetesiei 
I 

:t,ii»st eoBstaat st tli© f©-ist wliere 0 9qm.ls 

IJfiBf ti'lt afea of ill# aasto#, iet@fislii@i lir tli# 

3;rfOtt-»f«ll» thmfj to fet 13 »B stmre sstefs p«t a 

f ©f %*55 '/ar Ccile-oĵ , ted to !»- a is 

tlie tfe.lete«as of tli,t enter Mym %i tli« aisftf-Mi pirns® la 

'fftilels-i ill© t© mrfmm tmmimm-f tla# sMmgmi is eoiis«-

trmt#S« fi» tifssfeeiit t® s^ecniist tills «ffeet 

it not ¥syf fietisffiiif imt tli«s apfeiiys t© 1# a© mmm 

apfrsp-ist* skiIIiaM#. Assiieisg 'tti# pr©f#r 

i«ssrip%ioii ©f %li« snr£ri.m Infer to It ©Ws4ii©€ hf m» 

s#» msiatim im frm ^mrgf oii iBfisitesliisl 

iir .'i! tmMsfm' sttls|#et t# & m&stmtni &f ftoi t©tal »rm 
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Figure 20® ^ Curves for tie System Oxygen-Nitrogen-

Anatase® 
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£si Sis . i. *  ̂ a.- „,.i) 
<25ag Sf 

Tik%$ mm %hm med to nitmgm sM 

•®^g#a mn&mtmtlms iM %k& mgim  ̂

mm mm 

Cst\fp©s«ilr tfe# s0i«emlsr layer feetmiM hj thm mpm pMm) 

wMM tM eme&m.tmtioms of sltrsgsa «*l oxffea for lew®? 

fmlm#s ©f 0 wet® takts iii»Mlfl«i fjf» the prim mlen» 

l&timrn fli# .iieilfiei yesmlti ar# slicwn as taskei lis#® 

la figures If t̂si. 2S| t!ie e«3.emls.t#i t©tsl Msor|rti©s 1# 

gtill is ef3?t«eiit witli ttet 0te«rr#t tet tM 

IMt fMml  l s9 t l i « f i i s  t ew  mm 

falte® @,f tMs treatii»Bt te- a«€oiiiit e©ry««tlf f®? 

ttim lifmli. fafor iatt̂ faee aissrpti©a #e?r®eti®ii is aet 

entirely swprisiag, f& tli# tyeatiieiit is sot stlf-

eeasifteat.f . Siia»| tli€ mti'mtlm is taiallti ©a as. ama. 

ceastraiiit hmlSf lait tlis fst#attal« mm. ea 

s eeastr sfii iis®i ia .tise 

A Ei&r9 satisfaeteff |3resei«« *i©mM 'fe# te Isfer tA-

soyftiss at tlit litaM-mper iat#Ffiie® fteii 9mis.m 

tessisBs of mlnttmmf Mt 

m mieii ista are smila'fel# st fffeiest* 
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Bm Slseiissloa sf Wmm 

fh9 trmMmt &t pmh^Mm ia, %M s.hm% 

ealemMttcms is & mMmt difficult t© laadls# 

flier# t» i» ©Iwiems vaf t® #stlBat« t!» tli# 

ealesla,tti miis^pptloa isettemg with a efesag# in tl«i 

ofiglaai g&a aisd^rft,i©a is©ttief»s» B«emms© #f ttiis 

pt-obltiij tli« wt«r»pTOpi.»l*I l«Qtli«rB mt was 

,r«esl«mlst«i assmiug tM® pif© ^©mptmest isetiiems 

ia «r@r# fk# %»li:«ii li&m lit Figw® tl $ti&w tlm wmge 

©f es,leiil»t@i is&thems rmmltlsg fmm assasM 

®ac#,s ia tlie .gas s4#oypti#a l-mtimms* 1%# 

isetlisai maskeM M wm mamMg t'm' mMorptim 

&f fk« tf&ter wms tl»fi ma 

tmm&* fltis Mffmmem *,# lia«arly rtimoei t@ se» 'lii 

t!i« taji.ge of Q.25 F/Pf © • fM pmpaml*! 

s«rpt;tem «i«i to eaieslat« mmwrn A m$ msmaed %© he 

X0wm tMii tim,t :Mma hf mimg s. mmtsat mmnt ef .if§S0 

far W/P  ̂ ^^7 isp I i#e»ag« te #«© fs? 

Q.70 ?/Fe ' 

ftie #ppcssit« a,ssisipti0a# w«i?e mi« fsr ©aleml&tiag 

esrve B# 2t is mppa,mmM ttot tb« ifesmlts dep#ai el6s«lr 
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Figure 21® Spread of Adsorption of Propanol-l from 
Aqueous Solution by Spheron-6 Assuming Errors 
in Gas Adsorption Isotherms® 
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m 

Mfm flie ©.rigtaal. iso%M»s# thm% is a© eissag# ia tli# 

®lMf« 0f t!i« ls®tfee» Ifiit tlity# is it 

iisf3.se«!«Bt ®f lit# ImtimTMi* Tm spread ef tii« 

^srits f»B. ft saxisss ®f t»l% fey g»i at tli« 

peiat ©f tii« iri&xiiM 1B tlie adsopptl-ea t© a iif* 

fcsjroae# ef O.OS sllliiioits pm graiti st tli« îat ©f tli« 

iilaiffiwi is tli« ais©fpti« isotlitni., iaf Qt!i«r emhiimtim 

of sr?OFS witlilB tlisii® States eMm  ̂ ia eriflaal. gas 

ftslsoj-ftlea iscitlitfms will eamss thm €aiemlst«i is t̂iiea 

to lie tli« ferolstfa l.ia«s la flgw# 2i» 

ai« iBt«r#sliag »8p««t #.f tli« tyeatsmt ateire is tli© 

ia tli# 8ia« tli« «i.ter l,sy«.F» Usiiig tlm high 

aSserptiss mid tJi« Im isotiiftfsf 
I 

tlie watt? w«ii'l mt to s f sf 22# 9 i«» « vitti tfe« 

lev Wat#? a»l tli® Mgli frdpaael-X, thm mim# #f # i&t tli# 
I 

Witey i&y«r was IS#2 ia«#' 

fipirt tt siiows rtsiits sliiil&y etlesMtl.®as f®y 

tlis Tim saa® e»#r» 

¥ep» tssiaiM f@r tlie wst«r asi t3i« imtaael-l 

»yer %ras sssisiiM t& mry .1 » 2 tc 

4 0,10 at P/P® « 0»ff̂  mmXts tfm. tli« i@w«r#i 

tetsiiel»«l iioti).#!* «ai irisr«s,f«i mt«r licitli«ai| ©«?•• S 

#mi Miftrtd w«t#y 
3 

wstsy Mfer •©ltss«s aw t2»l. *» 

sm 18,1 mspmUw9lf* ̂ 
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Figure 22® Spread of Results of Biitanol-l-¥ater-Spheron-6 
After Assuming Scatter in Original Isotherms® 
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sisorptlofi in tkm g»s  ̂ iS«, is so wmsm. ®r m* 

liittf f m tli« tlist a wmmmmlmmlMiT treatiisat %fili 

gî # #, tmm itfisitiea ia ieserifeisf stsoyptlor I'S-

Ilpliiig*# d«sir« that th% eois,?©slt« isstl»», lie 

tropp#ci is fafsr ©f tb« |iat# esispeiitiit Isot&ew Itss 

foisiSatioti ill light «f the thmrf Mm tJfmaceii aiii,. t!i« 

esipdsit® isotli«»i is ftlt to t'm logiseli «f«B timmgh 

mt thm mmt way ©f glv.is4 t:ie t̂sults ©f 

iiisorftloB from sslatlsa® 

filfi »st. slfnifleast mmlt &t titt tttmwf it tli® mm* 

pi#t« fictw« ©f tl« ef t&s easiiosftBti is 

t&# #Ms©f̂ «i fbs8«« e©%piecj ll tiii# Is tkm fmet 

tfeis @©iiceiit».tios is foraci ly tho r«s e«-

pommM tBQtUmms tBst«a4 starting witli tli# s©ls-fci©a 

is&ttmm. wi wmkMg Stirtis tli.« tfpt sfestn'i 

ia If - li| witleii will M eall̂ . mmm&tmttm 

0iir»«| esB, 'ee ms«i te ©xpl&ia th® tf|»s ef eca,p@sit« It#* 

tli«ftes iiifig ttm ftisofftioa ffoi!! .«La eaii» 

e»atyati©s eiff-wti ay# elsself t© tli# pi©% df tte® 

t#» l#g «ij f©r tli« sfst«i!# It em hm s©«b 

timt tl» sliape ef tliii |j1o% is liy 

¥tlm« 0f t;b,# tv r̂s. - is/la i will 1># mllmi tMm 

iiiiaorptisa potnatial* 

Ib fisf M/miry syittn is lAicl £j., - -a £.8 ii alwaya 

poeiti*» m alxmys :ir,i¥ersi#ii ©f tli# is©tl»rs is 
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75 

ifjfossl'fel#* If tiae ailsorptloa pitestial Is 

f0sitlir«| as is tli« eiis« ©f wster-»i>^efmri@l-l sa 

Mfi-l wftli &« mllM emipmmit If tli® eeiifosit# 

iietlisHB will slisw a posiMww 84mrptim «f eonfoasiit l. 

if tb9: mftmtXm Msmptim p&tmtMX is aeftitifSi the 

isotli«fit *1.11 alietf BSi&ti*# Mseyptiss of eetipoaent Z* 

Is ©•ery otiier type of sffeot:!̂ ® ais©i?ptieii iieteatlal, 

Is misMMM sfBtmSf isi/erijlofi isast plu-.m* fltls is 

tli« #f tit® sliap# ef tfe« log % me sî ii# 
«8 

©f tills is Mgi t©i* hm sii Mgfc m&ls imMtim 

et 1 RBi is- tli.e lateriitiistt .rsag# ii&s ft 

Icii? sl®p«« , fkls mmm ttmt ia t!» lstewi#dlfet» i«g# tti« 

sel© fmetioa efesBges grmtlj witli » sliglit ia leg 

—  ̂ iflill# tfe.« #,p,peiite sff«et takts ia tfee Mgli aat 
«g 
Im a#l« fwrntim mag®# It amst fe® FmmmhmM. tlsat tfe# 

©ssestlal sliiip# ©f t&e e6B.eeatm%i« ew^« ia«« sot •slmrngs 

mni tbmt tlie mnmmtmM&s cmrvm m*m§m t&» Ij'iilfe 

liM9 at tlm msm foiiits far «.ii ©qmilitete 

fims tli# «stife eeBemtrstim fietmrs la 

tii« ais«feei, eta fe# rsti»r e3.©i«ly tif a 

.ksowleig® of t&«- efftetiw* aiserftiea fieteatl&l* f© i®» 

terwitm tb« «»et ilm^ #f tli« mtim isetli»»| liowe¥«rt 

eae 3st«grst« tli« #®ae«atRiti0a eiir̂ «s at a umAim 

#f siel# trmttms #f lialk solmtiea# 
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n 

file ®ff#ctlw .potentials tm tfet 

watttr-ffepaa#!-*! @2i Spii«»'-6 ami tli« ¥t-t©i'»lmtai;i©l-l ©a 

witli ai€©li©l as «©iip©ii«at If sm mm • 117« is# t# 
3 

t. 'M Q? Kiu fills aiTteseiit, tetti. at te sifs mi feSat 

ef sigs stmsg#f is «•. :--5cd Sjaiieatloii. ttmt tlie tlieory ,1ms 

,s@s# itifisii# as4 siiffssts tliat tli# mmsm ©f this 

layer Is preliaMf tlie iBtersetlos of Ha.# w&tm with 

tilt iurfae® «li#s m t t/ ,Sfl»©fi'«4* im af 

S:pli.,«r®s»$ tlmt ms i»#i is t̂ *s ai.se?fti©ii ©f imd 

efsleli#ma« wm.s a mmnttf ssisfl# riitli#? tliaa 

ttmt ias«i .f©r tli« otiisr isotlie»is» Il¥«s tiiemgli a© w&tw 

uAsmptimn isetkewi wms rm m* ttii,s mmm sairplti it is 

fairly c«tals tl»t l«ss ,iifit«r#sls iiemli rssmlt ©a 4•-

s©i'ptl©» friss tMm sm^M '̂ hm frm ttie smpl9m 

fMw9 is m 9Mims mmm im tho hstmtMr &f %lw 

et}Mii»l'«€yel.sli«m!i# syst«i mm fhe fstaatioa 

Qt a rdfids @f fref«t«s%isl, m&mmtmitim eyei#i«aa« 

stxt t© tli« iiwfse,« is pmiilim* fim 

!)f %tm KifeX^hmmsm at feetii ,lo* tat liiffe 

Is relmtei to tMf l«ltii¥ler list s# •xfl.asatl.sB 

for eitti#p i3liss®m#&ea l»««i «,¥aB t©f ia&l̂ s .istsrseticii,# 

9. fpe&m wmbimm* 

fim mmsmtmtim emwm im tim nMmptlm ©f thm 

fiixte# &f gm9ms mfgm mM aitrogea slssw s@tfeiiig im-

msml* fb# rufialts ©f tli« mlmilsMmm &m fairly elese 
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7/ 

ts tjicl ¥li«fi tM mmmt metbet ef afplyiag 

tlis smrfae# t#asi©a lieclifiaiitlsa is feasi, agresrasst 

•sliesM fe® siisiiM t:f̂  

%mm \4bMm the ssrfaet tmsim iriiflit apflf, 

*Mtii is tli« es## ©f ti€s#rfti©i}, iTm mtntlm im whieM 

tM ^mpmmts §hm MimmMQl9m2Mr MsmpMm la tlm gas 

fims.e» fM 4at®rfa#e hstmmm tfe® sisef'feci, ii:eaO',l«y«.r asi 

ttee fcii3i solntiea ilioiiM oae tr-t womM rttaly# a smr-

f&e® teasi-oii 

#a® «tstaai..iag msmlt mt tli# msiiltn i«seri|j#i 

al»ire is is sgr«ai#iit witli lifliag Cl) it is &lmt 

t&st oa« sli,®slS net spetk ©f ais©i?ptieii mlm%imf 

Imt &f aiso^ptiea ©f selmtloai, 
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fl. .T 

1# A mm mppmmk t© a€so?ptlo» fmn §&» 

Istldfi aai gm mMMvm Is pr«»«s%si# 

2« S&.isle assiiEiftietis ©f tlis thmmf sf« fixstf tii&t tii# 

la itaaisri fsteatiml ^«tweea a 

emmmimtt ia %alt asi tlit ®tii« esiiSM«it in a gttm p©-

sitloa. Sb %fm miglihmhm& ®f tl» aissrl>#st smrfae# is 

#tp4l t© tl*s ais r̂fiiem :p®teatial as iet#?iiia«i 

fefptt?# seiiporiSBt wftr a€s^»ttt#a, i«4 mmm.f thmt thm 

aetiiritf sf a t© llfuli toa-

f#ii©at .at tli# pmltim sf ia%er«st> is mwm ftssetiee 

©f attest wfestlssf is telk ©f star tl» ispfae«» 

If; jlieations sail prsMbl# limitgtieas #f ssiiasrptieM 

sy« iisemss«i» 

3,# imwirnms im tl» rnmsmpt im ©f mmmf mwmm&lf  pre* 

aril ea. tli« &mhm Mmk 

S'|ti«»s-i aacl f©!* tli« &i mtm sat pmpmml*l 

cai the gmpliit# tAi»l fr«i tli« flmse at 

2f® € ¥«t# clet€Kiis«a. grmimetfimllr* Bmmptim is#« 

tix#yiii i#«» als# « all af tli®' *l»¥# 

«x€«ft Mat« stef#i s ,ii©ae».t« 

mia m ipiisrm-ii ljfs%eF#sii &t ©tiitt siili8taB€»s ss tMs 

aise,i?li«st was ssfligiMt* Ffepsssl*! flic 11 sliglt 

liyit«F«sls <» 5AB-1| mt«t> adis^^M ®s i&i-I &mm m&t m  
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i#S0rfee-J ftt 25® C. 

fi» timmf iwelofed nas «s«i wltli %ii« exgeriii«iit&l 

ifis ais«p*i©m ifsetlisins te eale«lst« tlie i/sfMwmu f&r 

&&smptim itm tolittiea ta tiae systftrit mter-propiail-l* 

S^©fe»^61 ¥at«F*teti.ael-l*^pi;iey'OB«6 ,| «tlisiiei-ef€iote«sa«-

Sfli©»ii.*6|. m& and t!iv* i^eialts 

&m.psmi viMk resalts ®f !• f# <5m:tg iBii 

1# l8as«» §©©i agr#««il: h t̂wmm mlm  ̂

latwi mad otisertsi ls©tfe«ii.s was obtaiiiei fsy All syatma 

ex©«pt tlie sfstss i#at«r«MtaB©l*3.*S î«r#a'*i# 

ffi® tli«erf iie»iit.s t«sefl:ptl#s of tli# aisepftios pro-

e«ss ia t«»» ©f ec®i.e«Btyati©ii« of «©astl%««ata « fme-

tioai ef iistasce fs-os s:ils© f̂ef«t inrfae#* Is ®f 

tii« Sfiie?©a'»6»i#ater*al.e.&feol, syst«is tliis ^emriptim imii* 

ea%«i a searly e-Q.mfX#t« iisii#si©l«eml» lafsf sf %»t#r is tlis 

JjiiMi&t# !i«igifo©fli©©t of tls# sis«rl«tt swfas«» f!iis 

vBt9r Mfm is t© siiM*ac« ©xyf«i ee©fl«x«# ef 

til# 

i* f&# tli#erf wm m&i'itiM t© meesiiiit fsr van i#!* Maal/»s 

iiitnactloB mlmtml asi ss 

wat« iip©l«' laysj* tB tti» sjstm§* 

fliis rioilfiesties imrkMly imprmM hmtwrnm 

d seiatlaa mImTpiim Is&tMms fm 

hsth BjBtmm mmi m^misMj tm tlm sjstm.- iiat#r»tets2i©i»l 
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f» Tm m&ewptlm of aitrog«s imcl mjgm ffmi ziitrngm-* 

oiyg«a aixtfi mpori es aaatas# at S *ii.s etl©mls,t«i 

msifig f'liro ^us ?3^i -sms ®f l*rfi®M ani c©iipi?«rl «x-

perissatai iiixM gas Isetlisnts ©f Hi© swis ¥#fk«y* fli« 

thmwf prei,iet«4 tetsl aiserpti©® o»3Ctlyi feiit 

liai#y«stlsstisi tfe# aiserftioa of mitrngmi sM 

ttet of oxfgea* 

S# fli© m.e©«ssitf ©f seaifyiBg tli« tlwery t© aeesiist f@y 

ais«pti©B at til© iiiterfsc# feati e©a« 

wpors »« adsoA î ©a soiiis is polatM ©at, 

fuii. it- is sii©iis tliat tills effect is Is tfe* Mmetim. 

I# liip*#¥« res'iiits is tti® aitreg«ii»©xfg«m«'iaiat&s« 

9f8tm* 

9. A ratliw erM« iie<lifSeati«i of tim thmtf is tie-

Teloisei te seeotait fe  ̂ miscsyfti«i at « 

tateyfee# la isix#i. gms aiseriitida «.€ its liiBitstloas 

tlimmmi.* ttic tfesery ia 

til# 8yst«*. 
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if* .Mi«B.©a aM gm 'Am» gfeftii* .f̂ .« '/r't 

ta. ntsmigt I. Ife«. ail 3 î Cl»). 

21* tmsf sai 01jist«ai| 1» gte?'s« G* l6Cii Cif2?l« 
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'•c., r̂ .u /.U, ClBf) fP* 

23* ImoMf i* &m* §afi»» St Cl̂ 9)» 

a%# lill«r| F» UBimllisliM wqwk*. 
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S,3 

ni tm mmmmrnxx 

fhM mMim wisii«i to tile iiiaelit#aii#si 

t© Mhm% i* iMmm tm suggmtMg tMs frefel* 

i&t mmsi,mw§Vle^ sivie# ssi iilaaiimtiiif ^ismsMim. 

mgrnmlmg t̂ tis 'litretB 

fli® antliAi? sls« wislses t© ®xpy®ss Ms &fpr®elm.ticja 

t© !?• 1©  ̂ F» Srtlgi lit* l©l3«rt 1» Mmsmf mM Wm 

wwmmt%%k a* i'Iiil« fm pet  ̂t' lui «i» «f«riri#stal 

ifita « sissrptiia itmt mlmttm aM s©2sti«i aetiwity 

ists in stfMc# of fsMiestieii#- • 
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IX* 

fli« of «alemlf.ti<?B ot tiierptina tmm so» 

Intlmi is a ratlie? iiito3.t®A |i»e#4iire .aai, will l»@ i#« 

i!ei?r',b4d 5.ri t'etsil* fls emplmtm mlmMMim of tli# psiat 

e»ris.spoMiag te s Imlk s©latl®s of watey-pre-jpsa©!* !̂ sa 

Spii®r£ia»6 with a wmle frse* ji ©f af iflU 

fee gltfta# Im all t'a® eslemlmtiaiis tfet- ?r©piBel«i, is 

eall#i eesf-eaMt 1 -sM til# water is emMpmmt 2* 

figi»©s k a»i $ §hm tm îir# faptr sisQ t̂les is©-

th#?iw m««i is %fc# ealeiilatî sa#. flie .plot is ef ailli* 

&oI#s Msorbod .p#r grsa ©f aiserfeeiit m m fm&ttm &i tli« 

prest̂ iir®# 1 siseotli ewv« is S»m Iteessli. thm 

p&lmts 6Bi ff©a tMs se îr# fall# $ la eoagtyaetsfi# 

if d«fia®i as if M ?§/P sai 0 i s  €®fiji#i «s 0 f̂ yh«r» 

% is liilltosles edserfcM aM f is thm 

©f tli« iii iT.rs" Aiilisol## TMm gif«# # tii# 

suits ©f 

ag: tli« Ci) ifeta f»m faM« S, Flgur# 23 Is mm* 

stysetei# ->3-' p'hnjwt. 2$ thm mlms $f g sm g for 

wayiems wliiss of  ̂ ptetM sff iM fsM# f is #«pl8tM 

msiag tii« mlm#s ©f ^ai<S ?a »tr# mstt te ealenlste 

#• figwt 2% is iist ms#i in ttie eaien,3jitiesis tei% 'Is !&»• 

eMtt te sliow a r8pf«.f«st»,ti.i'§ emwm ef 

lug i i 
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Figure 2k» Plot of Effective Adsorption Potential Term^ 
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Atliritf timi tM lite?atr?re ey© iis«i te esleii* 

lat« l@i ® tmm&tim. ©f %| tie Edit fraetiea 

©f eoifoatat 1* tsfel® IS $hms tliii s«t df ealmil&tiosi# 

ffes e&lesl&tioas t&ai fa  ̂ eoafIet«a art «ii9mg& %© eoa l̂ets 

tim »aaif«la.tioa ®f tbs 'usiit «t«atieii 

f #,. %li,© ¥&lm® 0t l0i f6? fit teXk s l̂stiea a.r« 

ati#i tk& fmlum &t leg ^ f» mjri«s 0m 

ThiB gi-wm s list ef tiae mla## iif log  ̂

fmietlsa ef f# f« #a@ii P, tL© mwwm:p6MSMg aol© fmetim 

eMi b© Sstimittti* 

•fli® fmMMm wlilsfe, is, i!it#g»t®i is 

I: . a 4)s . 
6 7 0 ft 

la m4m to evaMmti, tli» mote tslwcs &s & 

timeMm ©f ssle !li' Biis 'fmaetita ens lit 

cilcmlfitei frsR imts 'ta tl» literstwtt If s» 

4eaeit,r iatu ar# a«llslsi« & geM spmmSmttm is t-e us--

swi# tfet neia? wolmm a Itasar fmristiea ©t tlie iaol« faetim 

fe si; ;?Iify -©Tsiir.t'loa ©f tli# iiittgrnli fsM« H is 

sait aiiS a flot rf %/?' wr«mi leg as stmm la 

figwe t6 is edMt?met«a,* 
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Figure 26, Plot of Concentration as a Function of Distance from Surface. 
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