
ooluhon for a pair Seni- infinub Yovds 

Conaider he nuhal hshibuhon ohuh resul: f a pecef pae A i 
joired to pure B rth out intrdhlfosion . his isbudhen i ahown 

reaphically in tg (4) he b ouncany Cndi djeno 4re given 

C 0 X0, at t:o 

C C X0, at tro 

X A soludhon to he difusion e tr ihis cae can be 

obtained in hu ollnunnp manner 
Xzo 

9manne that he region of z >o Conmsis is dn suces, each f theknur 

Ad unut CroSS sehoral area. 

Consider one parhcolar sice. J inhally contuns c A f soleü, and 

he UToun chn regionwy wnre nihally solut free, the dismbuden aftr 

usjon ouid be hat given by he hin fln ooluhon e b e ome 

2J1Dt 

The fact that tore ooluti in the adacant sliceo does not i any way 

ateet his result, and he actva soluh en o thus gven ba S operposuhom 

he ishn bu hnvo som the indhvnduaslabs. 

ha ehstance rorn hL Conter the ih slice fo x=o 
, he Conc" 

at at any e Vaie affor ine t ui be 

C Cx,4) (-
+Dt -Is 

TDt i 

h (S), Shous hovo those vanous exponen ial s ouperimpore o give he 

actual istibuhan tor the Cae af Tahor hick suce n hmit f 

ngog to Anniy Adi goe to 3er0, and om he lepndun a 

Inepral 
C (,t) = exp - (x-«)] de; 

27Dt 4Dt 



ubsttodhn (x-)/2JDt 
x2/Dt 

C(xt) = exp (-) d (7) 

dui's ye f ineta appears guipuerally w he aoludbwo f problen 

w here the i ini hal Source olut o an extendad one and ha dilvu 

distone 2/Dt i omall ve lochve to the lngth q h opewm 

The nesval CAn not be evalunded in any mple manner , but becavie 

f iks oepu ent apper snce in ditfusion heat floo probloms, is vaueo 

Ave availasle tabulor om,l he name emr funch n, 

Ahe tmthn defined ky he ep vahm 

erf () tsp (-) dy 
St con be ohewn that erf )z|, it w evident Hhrt 

erf -z) -erflz) 

e (i7) Can hus be wmtfen as 

C C,t) - 1+ erf (zjp) -1) 

this plotted in ta (s) 

c'A e 

/71 Df Ct) 

igG):C(x, t) he um he exbonen hal cumve which reprroent 
He oolut difuin out each slab A hick 



tohoold be nodeal hit e.ach Value of he yaho C/c amocuekd 

parhular Vealue. z = x/2,J0t . Thus z=l alayp amocuaed w Hy a 

wnh c/c = 0.92., the posihon he plane whose compo&dhen n o:92c' i 

qiven b he erundhon = 2,/Dt 

Firhersnspe chian ohaus heait each Compo sihen maves aoay rom he pane 
d 

eoat a ite probrhonal to Dt, uih ha excebdion g c- c/2 
which Coreahonds +o zzo K hus Yemaun at z0 . 

Jnfinia aystem- Surfate Composhom crnolaut -

Sthao already been ponled out Hat he composijom at the plane X20 

in er l19) dot not chanpe unh tdme. hos e (19) i9 ha Yepion x >o Can he 

c' 
Ued or he case in wkich an jally homeqeeoUs allsy sut 

held held m an afmsaphre which reduce he ovface Cmconan d on to C/2 

Qnd keeps B here for all t >0 . he boun devy conhhono are 

0 at t>o 

C 2c For >0 
, 

at t~ o 

ond the osluhon io stiUe e19). { he aace Concinpn) on ao hel 

at codnstead c/2 tor all t >o, He 2oluvden become 

-(2) c(xt)= Cert (- JDt 
Sthe oufnte cancewtadben an uhally nolsti fee speumtn 

mainthined at Seme Coposjhen c ta all tzo, oolst o addeo to 
te opeume , and o ooluhn egivaleit to e (15) in he replm 

o. Since er (-Z)= - erf (z) He soludhon -tor this CAse (i he 

Tepl cn X>o) 

-
Snspe ch on tis ep shaus hot it fik he stu nd) n, sjnce tor 

Cand ot > >> 2JDt C 0. 0 



9+ ohould be ponded out hit 1 any the 2oluhon, qiven b s 

Q4) (19) to (21) the zer 4 concuutedvn can be shitted to ft the 

not o, but Some 

9+ 

he iniial Otne Concen ton d)n Cee uhere 

ohar conotant valwe, Say Co. As an examplo , he ban eley Condhon 

or >o, ct t>0 

or o ot tz 

he noludon m imply chansed to 

COt)- Co z C-Co ( t ) 
Applicadi om Eror- Fmcdjem oduhom-

he assumpdn f a Canotavl D mdependent pas ihovn 1 the couple 

placw a severe esjch on on he ue Hhia tyhe t oludem in makinp 

accUrat detmnad owo D. 

D o to be measired unh a frucer n a chumcaly hsmofeneous 

alley if ao usually easier to use he thin film 2sludh issed 

earuer 

he uturhend, if D o to be laimintd n a couple hich has a 

ae chuical Composndwo i it, Dwid usvally vary wn posidjon, 
Tep re 

On 

e, Composidhon and e Ma tano-Bolta mann oluhm wil be re rec. 

spita thune resichon om he e emor- tmchm Solubens, 

e CI9) has heen und by Johnsm to accately detovmine D or 

Tnchjocnchve geld a a sD So Au- Ag alsy and to deimine +he 
chamical O in the ranpe 4s t SS% Au 

mosf çueut ue the emr-fmehi ou 
esir�d dettrived 

oluhno gmse dhn it 

he ama unt difusjn that uil occ 

amu the dithon 3one 

to estinah 

whire D knodn 
yptm 



A Combletë oluhonf ihe probllm wih a vay abl D io qit 
time - cemumi , and essendaly the Ae answ er Can e obtaned 
by ui a a average vauefD is poblem o 1omd i he 

Carburiginp or de ceybvmzif stel, for which ef (2-o) (1) 
ve a deg uati qnswe 

Ane her C ohch Mene a me egvad n would not pve a 

accina an he els . Hire, de 2jnuug a Cw-Zn 
a the inc remayed he amble Shnnk thus 

answeY iy 

mamn the omqa 
ntrace relajve to he 1dener he sample . No shnnkse wa 

allowedtor ¥ha den vadd ns -eq (19) to (21), ns frther 
deract om te accucy he ansoem obteined wih hne 
egva d enwo 

pamdon sVanables 
The above ooluhona have dealt uiHh ngnib 

Ayems, We nro tm bnefly to he tpe oluben ohieh i 
Aimplet for " mall ople", hat 4, tar hete ohich appaonth 

Comple Ce homoge 

pit assumed hat thee exiuf soluhona ohich are hu produef gf a 

mchen omly hme T (t) anda ntden f distane X(x). That i 

assume hnt we 

C Cx,1) X( T«) 23) 
Hmay be noed that H ooluhena ohswssed up to his Psint are may 
exc luded rom is amily onee huy are 4the tm Cxt)-J(Ua). excluded 

we eoiforen hiat e" (23) in ha presibed mannr Jubs tint i 

in Pick's gecwnd laus, hu result io hch lq 

X DT dX ) 
dT 

DT dt 
) -



he epund)om noo contai only total itoreehali. 7ha aft hde. e 

a n cdhen only sh tie, and he ht de a fnthn ony 
he 

stane 

Bot+ Sinca kt can be vmed independently ef (24) Can be 

enlit be A i ce ta epud) on qre eval to a Coxotentt. Aahsped 
Ths Cono tat wi be. designa te d a -A ohre A rea number. 

The n erenha erua hon in hme hen o 

-D 
hich Inlegvaus h 

T T exb (-*'Dt) os) 
hune . a Conotavt. 

The reasn r regirine hat he quanily -* have only -ve Value 

Aems tom oUr desive to leal nlj unt spkmo in which 

in homegeruhe disappe, o tne posse, te, hat 7 aPpathe zerv 
n 

t- nuvensen. 

The 2u adm in X io d'x t X 

Since alsay +ve, he soluhew to is e" tha fm 

X (x) A sin a* + B Cs Ax 

hure A B Cre Conoten . 

Combi ) 6) 7ve 
Ctxt) (A Sin Ax t B ces Ax) exp (- XfDt) 

But io oolud m holdo far any rea value A hen a Jun 

psluhw wmh krent Value t A alco a2olo hon. hus 

2enira m he poducf soludhm most Gn Mpnt 

Qen e th Hor 

C (x,f)= (A, sin A, x + B, cesA. *) exp (-A, 04) ) 
h 
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