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bia tra.ot 

Six olins -'fer chosen ~ ·t r r· d n. These K olina were 

' eleotrodi~lyzod in 

curve<J ar run .n 'thege both be ~o re and "·fter being dhtlyzed 

to deter.n i na base exa h.u. ge CL\p oity nnd o:pt 1.mu:u pH. Debye• 
' So harrer x; .. r y riowder d ffruotion pa tters were rude on e oh 

Kaolin both untr9 ted snd eleotrod1 lyzed 1n order to 

.d ?lrJ.Y effect on the orys.tal 

9truoture o.f the K olin. ~u.lllltita tive s :peotrogr ,.hio 

an ly1e' wo re arnde to detennine wh · t elements nd. ho muoh 

of oh el o1n nt w 1! removed by di lys t s ~ Tha an.me :p rooes9 

w 9 run nu t t.1s tra 'fore m· de on Tenneesee .Ball Olay and. 

Ben tort1.ta .s n bas i' of oomr l. rison. It w s aonfirme4 that 

the .Benton1 te s;s de oompo9ecl by eleatroa ialys is. 



Introduction 

becoming rnoro nd mor~ .rev l. ent to .. tta rnp t to ex 1 1n phy9lau l 

:rheu ome tF in tor. s of the z.. tomio t eory r its ooroll ries. It 

ia <.!su.rned t h, t ' !Y bysio.'.l.l or ohemio '.ll -(J b. " nge in substanoe 

h g it9 f u.nd 1::. non t fal ex l aw tion in the hehti.Vior of the oleaule!J, 

a. to;ns or ions i n t is ~u.:bat i..i.n .. oe . 

This ·izvest lgution ig ttemnt to e 1.L d.n the roocH1S of 

ale atrod l lygi9 in Jus t UOh a mnnner when a UOh D rooegs ls 

o rried out on K olln. In . dd.ition to thi~ ~tudy of the prooe99 1 

an tte t is ~ de to ol 9 9 i.fy the ol i ys stud 1.ed aooor in to 

their b.;...se exoh .:A.1. e oupnoity by men.ns of t heir ottimu.m pf.I. . Suah 

info rlJls.tlon would elitninnte, ~- ithout further tests , the unoert. in-

ties 'Of work wl t h eleatrolytes on these C>l ys. This is 1r.nporta.u t 

l n oer uio work 1th ~lips nd their flaoaul - tin~ ~nd def oooul -

tin cru.ali ties . 

Cl ya , .. s t lay ·re mined, hav.a ·· n wnber of dso.rbed 1.ons 
1 

~ rese n t, ndhe red to the 9~rf 0 oe of t he o~y. Thege 1.ona re 

resa t i u u. iffe .re.1t ... moUllt s de end i ug on the K oll.n nd the . 

mount of irn_t, urltie9 to whioh it h r.i.a been ex ., osad, by t he work· 

in of the · i ol1n ~u· t h.e refin l g rooos 7Sa s t u which it hua be an 

sub jaoted . 

l. .s . :j. Hen ry und ~ • ~ • T ylor, 11 . aid 'nd 3nse Bi nd 1.n g Cu.. ~ ai-
ties :.Hl Vis oo ity .. e . .:.. ti.an s i o Co rt i n ':fl1itew."' re Cl ys , " Jour. ~ 
t~.11er. Cer • . ··oo. f.! , 166 (l w•3 ) 
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In t h ls lnvestig8tlon 1s. tt~:;on t y e Sle·otrodi t!ys1s 0011 ls 

us ed to ro ·l• oe the oa tlons vtth the B ions . ad t h& rn lons wi th 

OH. ion9. 1.l'hls p .t'OGH9 ia ~ tudi,ad by me na of titr tlor aurvea , 

apeotrogr·~ ·ihLo ... n· ly 19 o.nd .x•rr;,iy en ·· ly.sls . ' '-· oe p t for the use 

of pR m.e na rei enta t hi s ia l'> elleved to be the fir.gt time elec.rtro-

di s.lysi.s br·s been studied by suoh me~ 11urement9. These l tter t.wo 

rs1e · surernents htwo the c.dv'n~ t r,ige of iv.ln .g i nformat ion, not only 

of the kind t ion. r oid orb · $10 1 whiah h s been re . l • oed but 

s i: eol.f.lo · ly t he elemen t from w ll ch t he ion R . g dtn·tved. d -a-a.an-

t1 ·t tiva a '3U .:rtH etits of t l is 1.on. X-.r y studies ·~ ve ss ec ifla 

1nfornu tioo of t ha eff9ot of aloutrodl ysls on the orya t a l 

s truo ture of t he 9ub9t noo. Ia one i.u · t .... t1oa t ls w,~s oo · i e.rt bla. 
Ii 

Brker . d rl1 ruog ex ~ l ~\ in o r,. tiLllllfll pt! in the foll ow1n i U !U.ler. 

110 a. seritrn of 20 gr ;;.:.:n i1c~ · r lee of t l e ol y, conti;. lned. in ba k.ers , 

50 o . o. of dis tilla , w•w.ter ith v r y l og ,Jtrnoants o:f s.odium ca rbon-

. ta r f jging from O.l to .l.O r aroeut , ba sed n the dry wei gh t of 

t e ol · y , 1 re added to euch · ft~ ba 1ko rg. : fter nlxin . the 

of l!J ch of t hese mixture a 1 de te rminad i t h ' Bealt."i1'lll pH ne ter 

gh ss eleatroda . The re :rnlt., •re lotted with pH v. lues 

on tho ve rt t o a l . x is nd re rcen t of sod tum o rbor · te, on t he · 

! . 6. J . Ba r ker nod. ~~ fl fruog , lf~i k otor.g Ir:1volvad in I p rovemont 
of Ghi.ys .i.hrou _h pH Control,', Jou:r. mo.r • .;e r. doc., g , 308 ( 1 ' 3<;.> } 
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horLzo t •l xi~ . · t aort 1. s t _.a, t h is ourve ll$U ly fl t ttens 

out · id beoomos y:;ruotio 11.1 hori~ n t il. The JI ·hiah aorres -

" onds to t. i ~~ ~t ge ln tho ourve. 1.a t he o ti,uum. pH r· ge for the 

al y ~nder o ou~ id . r tion. 

The c b ve e x r'*ssion ,, Ot tirn um H. s uld not be 001 .. f l s ed 
3 

wlth u.ltim:a. te pH '"' i oh 19 ex r l < ined by ei!).ry und Tiylor . . .... lectro• v" 

nd Ji ions daorba.d, . muy be 

e·x:rressad. (J. 9 R-olay• H. t'l rom t. s oow .le.x. , in a l U.eou·g _ u sp<:H s 1.on, 

1i i Qns . ~1d OH ions . ~ Y be t hou . ~t t,f us dissooi. tin until ·n 

utlibrium 1~ reno ... ad . T e hyd rogen ion oonoe tr tion of this v 

su91en s 1on i9 kno\~l , gt ' ulti. 1 ta H. In othe r · rdg, 1t is 

t e H of the ol ..,,y s u• en · ion hon 11 t ho u.davrbed. i ona h~1va 

been re pl · oad by 0 1 ther H ion r h ions. 

'1' he f i. rs t es tion t ts 1 veg tl ~~tlon . t ta · rtg to inswer ig, 

r t. e io s ·1 i h a re ~.i.$ sume . to be l.d orbed otu_ lly reltent. 

Th19 i mmsdi:. ... tely res ants th · ne .. :: t p roblem. lf they re l;1·esen t 

Wht t 'lre thoy l1. d h w much is r re"Je a t . Th19 work: it s baen done 

to :J.. swa .1~ t he ·~h ove uestion'J ~md furt ner to show th t the proo~sg 

of eleatrodic l rsili · 111 remove t hese . :.1 d ~ o1·be d io·ns nd to Whl t 

ext.an t t .ia r ' o·vu.l :la ff otea . I t i<a f1 rthor ·tie. pteci to '.ahow 

Z. :~ . o. He n ry nd N. ylor, ''Acid 'm d E ~ ~e Bi nd ing C., ·· oi-
ties a1;d Vi scosity ~el tiong ill ue:·rt .t i. n ,1 h tt.0 , ... re Cl ·y s " , J ou.r. 

r' er . var . ·oo •• g , 166 C 1~~38 ) 



th tin l r1011n the a:i.·y::Jt <.1l ··" t1·' -ot t10 ;f th\l -~ -.ollnita is not 

a ·.coted but i n. so a othe r ulrnt t aas the struoture 1 y bo 

.. ffcoted era tha pu .:C'i fying f I'O:l ss of oleotrcdi lysla baao.-uea 

UU-lOSJ~. 

l' i h~lly kno i.ti the nsw ... r~ to the 1 bove ·-iUG ·ti ns ·n 

'l \.te :np t l s m de to a l .e ify it tit d. thus dd, t c tbe 'i!tore of 

fund.:1r~1on t l i ufc x- ·· t t on bout Kaolin . 



u,re 

thnt eve n to li'Zlt tho w:.u.b liO· tlon~ tv ould ba im r otioal. How-

ever, :uost of t his work on 'h ·. 30 axoh ga w .... s dono on wh .... la 

a oils . A. to ~ p pa ra " rv found tn oh aor..flned t ho work to the 

s. ~ . j ttsan g1vea doi¥ori ti.on of th& tbree a ho.1zib$rad 

e leotrOO.i - lys1s oell wh i ~h ha b '.J.S tts ad in t .he study of 1 loctro-

d i.aly'81S of soils. This oell h!ls beo.):iia k-nown '3 $ nttson 

t ;v"' · oell. t:noagh lntor:n. t io. ia 1ven so th- t lY ner~on 

d1313:i.rou$ of building snob a oel aould do so from this desori -

tlon. 

The axeh " 89 ble b ses . r .., u:.13u~ l l y re g rded ~s. being 

r r e ent ir thG i d.2orb0d ilO ' itlon~ ! 't i'i f 1 rtha r st. ted tha t 

b :itl5~S are ie sei: t in t wo O.;"J · i tions . def tnad f.i '.3 a.xoh-nga ble 

· nd nonexti~hl.nge.a.ble. Hi~si.nk ha , O.<S9urned ·t ha t the e.xo». ge -
5 ab l e b · ses a re .~ll.'ilorbad on the surf.'. oa~ of soil p rttole$. 

* " .ft 

l!ou.1,g. r ae:1b ume r :.; 11d K11p ,, c S! tlldlod the 1ount of 

muter l -1 re ble .from differo ... t soll:i by an eleotri.o ou1·ront 

21. G. J . '.bttson . "&leatrodl . ly9l9 of Colloid.:;,l Soi l i: •• ¥teri ·~ l 
and ;})xc h·nge ~b le Sasa9", Jou.r. g r ;i. a. ese. rob, 33, 563-67 (1926) 

. -
fl 

6. .u. J .. , i'l s ink , "Beltrog . ur ' enntr1s Der ,, dsorptionsv r g ugo 
Im .Boden 1

•, In tern t'l. li11. tt. Bodenk., .!!_, 81-172 (192£) 
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material removed by eleatrod.1 lysis 9.nd that r .. . a1ovad by steam 

a nd byd.ro.gen r.e· roxide~ Trea.tment over a perl.od of tirne re-

moved all lime, woda and S·ulphur but only a a1nall part of the 

mu.gne91a p otash and other eleraent!I. :J ttsen found tha t eleo-

trodialygis is similar to ordinary d1alys1~ but it is rouoh 

mo~e r a:p 1d and lit also a.ffeot.9 a 1ep1r tlon of th• d.i:tfusible 

ions of o . i 0 9 1 te oh!lrge. 

I elleJ' • Do.:~ and .Brown showed tha t the ab.ief effeot of 

grlnding soil ool l oid9 WllS to 1nor$a9e the replaaeab i lity of 
'I t heir na.gnegium to a graa t axteut. 

Henry nd Taylor atate t h~t nl most all of the i nforma tion 

o:n the ohe nioal be havior of soils is e.pplioable to the study 

of t he behfiv1ot of oeri: mtc olay9. They !Jtn.te t ho.t oln.ys show 

adsor p tioll- tlooaulatLon nnd ctefloaoula tion, gel ·fomation 

n .1d s wellin. under the io.tluenoe of d.ilute electroly te solutions , 

an that ol y pe.rtioles in a queoug su.s ·ension assume a oburge 

and mi r at«J towo.rd an ~le otrode whon 9Ubjeoted. to the in:tluenoe 

of a direct ourrent.. They further point out that lth ough 

o.dsor1~t ion seems t be a surtnoa henomenon 1 t is e. !unot1on 

of both the !lrrtount of ~rnrf9.ae and the amount ot surf~ce a ctivity. 

t;". J. kgnl g, J. Hs<aenbium~ r a:rsd c. kuppe, .. B..,z1$hungen" Zw1sohen 
De n I ·a Bod1'n Vorhand!lltffil lmd Don 11 ~ on ~og~en und .&'utterrubtln 
AufV-eoomro.emrn Le1oh t los11ohen .Nahr11 tot.ton" , Landi v. J1o-,,h rb., 
§!. 55-96 (1'323} 

7. W. r . Kel~ y , N. q . Do ra lnd 3 . U. Brown, "Batr r~ of Bn9e-
..!...cohange "i}.t.eriaiff; ,; 011 doienoe, n. 33 ( 1931) 



8 
6 In thi9 s !lme 11 e 'eyer 9 t tes th t a ola.y w1 th l a rger p rtioles 

m 7 s how more a dsorp tive powe r 't han olay with smaller partioles 

nd oon9e uently l rger gu..rfaoe, beoa.u11e t he l a r er part101e1 

h ve , P:re ter surf oe ottvity. 

r ah- m - d dullivnn oint out t he. t thero re two t y es of 

base exo ~ nge re ot ions reoo _ u lzed! One 19 the re l a.oe ent of 

one o tion. 1n the outer felmholtz doub le l yer with another 

o tion. n the other. o tlom1 of t he orysta l 1 t ti oe re re l e.oed 

by other o tions h ioh a wne t he geometrio og i t1on of those 

they dis l oe. T'1is , ives a l atti ae ioh h g d lf te rant optioa.l 

. ropertio t t h the ori i nal • 

In t h it d hJous s1.on ot t he eleotrodia lysis o1 bento:Ui ta it 

as sta ted t h t t.na· eleotrod i a lys1s of ben toni te id not rea ch. 

oom le ti on even 1n 72 hours and 1 t wa.s be l ieved th t the benton-

1 te • deaom o•ed. They l1Bt and oomps.re the followi ng ethoda 

of determining exahange ble bases: 

l. An lysis by eleotrodio.ly-t1i1 
2 . Anal 79 1s by leaoh1ng 
3. n l7ca1s of BxohMged etall1o Ba••• 

a . u1·t1ma te meth od 
b. Pro xi te o rbonate method 
o. roxlmate aulfat& method 

9 . • l? . r h m and J . D. Sullivan . 11 Cr1t1oa.l atucl.y of ll.Iethod.s 
of Determining ~xohangeable .Ba.seg in Cleys" , Jour. mer. Cer. 
Soo •• !,!, 176 (1938 ) 



Barke.r and Truog10 show ho·w the prooes~ of olay treatment rnay 

be oontrolled t hrou h t e use of pB mea sure on ts. The y use 

the pH aurve for obt a 1u1ng t hi9 lnfo~.· tton. They list three 

different pH ourve ~ d, d isou9s them and the mMner of using 
'I t hem. in ao.ntrol of ,pla.nt o:r era t1.ons. Kelley. Dore und rown 

s how e. number of x-ra7 p·owier dif:t'~ otion I"·a tterns of tb• 

e f feot of rinding ot ben tonite on oryst 1 atruoture. How-

ever. nothi n . oould be f ound whioh sup orted throu.h x-ray 

annly919 GrahC\lll 1uia 3ulliva.n's gt teraent oonoerning the 

deoo rnpos 1t1on of be.ntonite. There a re a number of eta nclard 

works on x•rays and ory-ats l struoture a s el l a s speotral 

milys1s on wh 1oh the ork: of t is i nYes tlga tion is .b sed. 

These puo l1o t t on1 a re listed in t he b iblio~ra ·by. 

Io. a •. J • . Ba r ke r and .& . Truog , "Faator • Involved in Impro••-
men t of l ays Through pH Con trol", J our • .A er. Oar. Soc., 22 , 
308 ( 1939) 
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C n truotion of aell: 

Th 0 J.l us tn t his investig tion !l tt Oll ty 

hio 19 d oribed 4 dl.gr med n orton'a Refr otorle ~l 

Th b si of the eel a tho o e o. di acrdod torage 

b ttery. h > t e . o o g c ~ into three parts lon 

th r i tlon of t . o lls 1n t 0 bu.tteey. Thi· r t d 

the o se 1 to inrta ~ 1 sho n in fi r i . 

Th d 

0 rboru.nd 

3/ If x l2fl 

to thar. 

11. 
.B ok 

1oh 

gure 1.-Dialysl aell 
olamp remov d sho 1n ho o 11 r-

e into three p, ~ta for th 
t on of the p rohraGnt p er. 

oUld oome i to oon «) er ground ith 

:powcl r on n la. to , k . t r .ight s l. 

bolt ere us 
Jia rahmon t .a r 

0 Ql rip th t hro . 00 :ponent 

sre aially uf o.oturad tor 

2nd edition, - oGr - 111 
2 ) 

•ca 
art 



ll 

&leotrodi lysls oell ci a obt .. ined from Arthur H. h.o. 

Cornpn.ny for uso in the aell. '3haet of t h is p 

plo.oed h t n aoh oom 011 nt p rt of the oell. Thls 9 

re.inf.oroe b a 0loth b o in~· The asesmbled oell then 

oon lste of a nt 1ner divided i nto ree parts by the oloth 

rainforoed ri ro en t r per, the hole b 1.n water-tight. The .. 
id le oom rt. n h d o p o1t, of 2600 o.o. d e of the 

nd co rt ents had oa o.oit ()f 1500 a. o. In ono end 

ootn a tmen:t a oarbon o thodo a.~ st e euda,d nd in the oi:;pos i te 

n o part~ nt a oo er n de 

D.o. 111 uf!!o long i 

gre ter. Current, of oour9 , 

the CJ 11. 

.9 9US e ld • uroe of 

v lt ge of 90 volt'9 or 

ends on the resist oe through 

. rot tin·, pa dle otu.a.ted by n oleot r io , otor intro-

duoed i n to the oen te t' oo p ·r , en t to e t e cl y ens ion 

it • 1 though tb.L stirring 1 not bsolute)y neoa sary 

1 t 111 h n th proo s to co p let1on. i re 2 sho~ the 

o lote oell 1th reotlfier. 

In this rpo. r tu. the souroe o ou1·rent s th st ida.rd 

110 volt .c. lin • • his onrre t raotlfied by the uee ot 
two 866A meroury r otifiar eonn ot d in p r llel. The oirouit 

dlagr m of t ri s raotif1er l hown 1.n 1'1 re 3. This "ve 

D.O. utput volt ·e of 160 volts id .n ximum 0111·reut of 

s use in tho D.O. alrou.1 t. 

milli mmeter ti9 oonneate tn aeri s •· i th t e .o.o. ol ·on1 t and 

a vQltmeter aoro it. 



866A 

/IOAC 

l 

\ 

' Figure 2 .-Dialysis cell with electrodes 
in place and connected to rectifier . A 
frame holds the stirring motor in place 
over the cell . 

160 £)(, 

866A 

Re~tifier O/aly.si~ Cell 

Figure 3 . -Diagram showing rectifier 
and D. C. circuit through the dialysis 
cell. 
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0 er tion of the Oell: 

s ' l of 200 gr . of the y to b eleotrodi lyzed 

w pl o d in meoh- uio 1 1 er n l> out l litor o is-

ti lle t d • 1a t er w s run u.ntl l th su~ en ion 

s o unlfon oonc.1. t noy . 1.rhe uepan ion hen trans-

!erred to the oenter oo ~ rt nt of th o 1 and enough 

distill d ter d to f ill t he oomp rt nt oo. pletely. 

The en oom rt ent er :f.'111 1th distille 

e leotr d 

n ts 

e.r i ls rted i n tho vnte l n tha 

t r. The 

oo p rt-

th oarre t turned on. ree i ng of the cH1.r .::·e nt 

on the 1111 ot r record ·d. rom ti' e t ti th H 

of the o thol te d the B of th o y su pa ion being 

treated w t ken . l 0 re ~ i x o our en t s . d • 

This w s done in or ar to deteruir e hen th proees r a ch-

ed oo l tion . 1 en t re u 1n ~s rea o he oonst t v lue 

it eoided t h t t e p roae a n.d ro a bed o r was ery olose 
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Titr tiona: 

A stn.-.dnrd o.o 1 olution of 30d1.wn o rbon t as , e 

up. 30 1 o :rbo1 . ta 0. used boo . use 1t ·6 not deli ues-

oent ru1d t 1d ra $Olution cou.ld be m·do quit oollrat l.y 

1th it!2 
1 olution u 0 to t n a rdize o.om 

ol1ltion f HOl. h t o 9ol ut1on r e not used tn ·ork:-

ing o the ol y rut are use to ,t nd rdlzo one tenth 

norm. l s olutions f Na.OH n.d UOl. Th1. insured h vtn 

con stunt t ti a rd b. hi ch th · ork11 olution aould be 

sur d . 

I to e· ch o.f f o rte en ~1· emn yer fla ks 5 gr hS of the 

al to b titrc.a.ted are l a ae • Into th fi1·9t fla k 5 a.o. 

0 o.o OH e.r- run. h ts m de on ni lio u1v lent of 

b se ( se p - e IS:. A:J J oni t:g) • T· o ' • • f base run into 

the eaond fl k. _his s oonti u unt 1 t here 1er nine 

fl sk oont inin suoao~s iv&ly t he follo in .... ~ · of b e 

i. e, 3 , 4, 5, 6. a, 10, 16. Thls re a ted ith th 

0.01 HCl u~in .. tour of th e ftv re ni nt ng flo.sks. . oid 

W . ruu into th fl sks in the .;OlUlt S of 1, "'' 3 nd 4 g • • 
0 old or b se w 9 o.d d d to t e e 1n1 fl f' sk . ,n ll@:'h dis-

tilled tar I) ::t.dde to e c h fl sk to R the OOI tel ts u 

to 75 o.o. The f er to }• l' d . p eked i n the jar of 
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a r obble mill with oloth urd rotsted i n the ill fo r t h roo 

hours to mnke oerta in t e oontc t were tho ou.h y ixed~3 

t h f g1· ru. e 1 vulent miliie qoival ent is one - t hous 

we 1 h t. One e qu1 Vil.lee t Hi>t a' i t of OH bei fl 40 :r 111 ~ , on& 

milli qu i lont ia 0.04 gr m!4 Thi rJo ns t t 0 . 04 gr of 

rraon :u t be ndded 0 100 p:r g 0. th ol y to give l milli-

e ~uivalont of ba o p r 100 gr of ol y. 

The pll of the co tent1 of e oh fln~k wn eter· 1ned '71 th 

pH meter us 111g o. gla9 a leatrode. A dur llaa t run Wal 

a in te1 lning p beo use the olutions a d th pH eter 

were both v ry ~rn ltiv to the llghte<.it 1 npurity. If the to 

re .l.n~s id not o eok lthin 0. 5 of pH u.n1t a t hird ru.n wa 

e on th~t J> rtioul r ixttu • l:f t h l did not ohook th 

ater us heoked with st id rd ( .B- 7) olu tion nd th sn pl 

oheo ~ed or ao t am in ti on. Th li a ter r.i.s oheo) ed .. i th the 

9ttir1d. rd '3 olut1on bef re ~nd after oh run. ~t'he pll re :.~d l.ng 

t kn n the ix ure war r· oorded a.Ad $ed to ,lot th oarves 

from wn ioh the optimum H v ~. a obt 1.n d. T e pH ot the oon ten ts 

of th fl k .of i n lyzcd cl y whi .. b h nei thar bnss nor ac id 

added ~ the ~lti t pil of th t al Y• 

The results 1ar plotted on a. g r h 11th milllequ1v lent 

13. A. t. ~ohri on id ~ .H. ~ort u, !rer r tion of a l urifiad 
K olini t :1u ::> n ion, Jour. er. Oer . ~ c., ~. 64 (1941) 

14. ~ .. a. Uonry nnd I • . J. T ylo r, Aoid 11d a se ioding 
Cap!l i t io •.tid vL; oos it;r ... e lnt io s ln 0 : ·t .... i n .d 1te u re 01 ysn , 

our. .1: . Cor. Joo., ,ti, 169 ( 1~38) 
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of old orb e p r 100 gr s of ol.y a lon the horizontal xis 

li . lon th v .rti oa l a is. 1ho Optimum pli. o 

obtaimH from thi ourve . 

The .-ray 1n. lys1 t5 

h owd. r raethod of orystril n m. s u 

r ndom ort nt t1.on of crystal p l an s 1n ro t.~.re. d 

this nve ti g. t1ou onoohx-01.a. ta 1 in ti.on p o ic d 

tion tlS USG • 

!5. 
r.:;iiVG!l 

.. i tth two 
di~f:r o-

oe. ;\ o e 
0 Ot th 

he olny wag 

eatmen. In 

:filtr -



l'l 
1!hl S 9 obt ine fro OO" r t9.rg-et in th x-.r y tub 

filt red by a i~k ?il ""'tJ. tor. '!' ~1.~ gav . .ono ro tio 

rad in ton • 
Suoh n .. -ray n ·,pt ~ra us w:t h t o Doby - de •r r ro d r d if-

fr ot1o 0 ... arf 1.n r l 0 1 ho n in i r 4, Le~ . h1eld 

1ro ~ e .er ""Y ern loy d to i ve rot o ion .for th work r but 

have been r o e t o ·f o b t r v10 o t 1.o tr t. 

'.l'he orystnls 1 e r a ri ·nte y u o! t e eby - so lerrer 

po111de r diffr otion a •• . r so t t t or · at for 

dtf .r oti() l 1 t k plso a co din to tho r~ u tion , 

in • La tho eb f i lfn i. r laced 

on l e oiro fa ~11nd r ith tho rmple t th 

oant0r f.1.9 ig o h WU in fts::ttr 6. 

\ 

.)ure 5. - ~ di gr of t .• e Ve ye-;)chorr r 
x-r y r·o 1der d t:ff r otton o~. eM.. Th 
di t'" , oe. t) in mm. 1 m ure on the 
oiraumf .te :1oe bet · the two . ides of 
t h ugle of diffraction. 
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Otl o . rom~.t .L .. of x .. r . ys s d fitl nbo . ill 9.99 

t ron h th .i n h l y·~ ~em. trike ne spoo n a nd be 

d 1 .. fl" llOt6 'I to "; h aid 9 f the 0 '· e 1 V1.ng aff ot on the 

. oto~rn. hto film. 14•h m. i be m will 0. ont th o po. it 

id of the o , .. er t @11 th hol at tn t,be f i lm fO'r tho 

.. urro e. Tlr dov lo film tho 6 t; VO tr.om whloh the 

print 'I r' m do 1o -.ro · 11 1 tho u t • h h l 

out in tru t'i lrn f r vent f o 0 t & to SQ tt r• 

inn of' he -r Y :fr t e 11. nn F!.l 0 r v tl u r l u 

b Ok r fl eotion lines fr ·n t 1.lve r 1n the uli;iion. 

oo p_r ator wit h 1111 t r 
ur1 g ow er lf r ation rn • 

'the n 1 e be e y fro thi fil • I t 

111 be n t in fll,'.C:Ura 5 th:it he -rt 111 dif r ot d 

on both. s td.e of the pecime • E lf o.f the· ~ui;rle f o . · a d by 



19 

he t10 diffruotsa rayg wl l be the glo 9. 1.t'hi s angle may 

be moasuro4 direotly by fl ~ tt n 'ng ut th fll r . o e surin 

th dist n a bet ri3 J lJ suiy t .·o 1Jorres,. onding po ints ~ith a 

co.u uir.itor , fi ,ur~ s. · nd tukin huL.. t t11ls dist• n o • The 
180° a ·i n r i so J ustruoted iith a dill.meter of-;-- : 57.3 mm. 

t .it thi.'3 tl .~ t na e exp ·e9 ad ll: 11· • ill be nu1 ,r:to l l y e 1ual 

t tha . ngl e in f) .~ees. ~ha ~ t"l ~ · tios i nvolv-ad i n this 

d si u r e iven balo'7• -'r Hl.l t e do.t s o obtained it is 

~o ' bl to u. i~ul e the f_ ts . oonoern i z t he ory~ tal struo• 

tura of the sr eci1 en. A gz·e ·t r1y f ts .. y e o loul a.ted 

but compl te oryst l n 1;,vsls of the Kaolin studied is 

b&yo.nd the oops o.P this :pape r. The prinJlplo interest is 

the answer to th quest ion: !'3 the orys t o.l truoture ohanged? 

This i q explained in the di c 1 s~ion. 

The d tar. ets r of the oa,, e r is ohos an so th• t: 

mm . = 9 
2 

76.£ . 9 -r -
38.6 - e h re: -

~ 

d 1 - 4 s 1n"e :: gr t1n g r a oe 1n 
~ - ). 2 strorn d'~ 

s1n238 .6 
:A. ... wave l rJg t h of 

l - 4 x-r y used ? - >) 

l.539" e = angle of d i ffrao-
l - 66A t1on - -" d'" 

d - 1.23 A -
This ls the gr a ti n!! spo.oe . tch iffr oted t he x -ra.y beam .. 



. 
' 

s urabolio rut rror 
. l hold r . C . r 
t r ti g oi.n t .tu 

Fi re 8.- ~ho a the g at1n ith th 
slit JLrnt to the le The 1 k ith 
the m tor fo;r r' uoiri the amount of 
11 ht l ho·vn ~~ \, th le:ft. Ce.mer 

s ~at i n front of ind ,ointin Na3 
f r Q t h p -· t o 1 d r. 



/"i/1'>7 

-----------~======~;;;;;;;;;;;~ur•tinr 

Figure 9.- A dirrraction grating mounted in J>ara11e1 light, 

..t. ,",y,t,,. 
Joe,,,.C:t' 

"' ;... 



Th 3p otro _,r. ~hio .\n~ly<Sis: 

S.t otrog ··.oi:J T re . ad of cl. !.:'lolln I;.c. os.rbon aro. 

dis a nt;lnuo s r)actr!'.l ; ich re r ::id1:t ted tram 
. toms or ~olecule in v •ror , t · te hi oh hnve s tor d up 

lJ t'J.n rntl ta~ 1t -s 1 inou., onorgy. 'iunn-

'titatl.vs s .. e tl·r:ioha. .'" ior~l ialy is is b sed on th fnct that 

wte1 im 1J le· i:t:l 1.1 is t' ·es n t in a 1Hltr1 iu sr.:mllcr and a . ller 

'lU'lnti tio th ~.ot~al Jtue of t bi 

rmd d 1 r11e r in d 1f lni te Ot'( r. 1~ tr~ iBht 11.ne rol ti on-

b t '!teen the conacn t.r tion ot the ele !lrtnt o.nd tlle 

co.no n r .. ti.on of the ~lament n.nd the i ntens 1 ty of the apeatr 1 
16 line o~ U$& b " the. el~ nt, 

~P atrogr w of e ch of tho :aoli1s 1ore nde before and 

after tho cl y as leotrodialyaed. gr t1n h v ug 30,000 

lines rer inoh ounted. in ra.11 1 lt ht wa.1 u. od, fi \U'$9 6, 

7 , nd e. Sinoe the ·l~ount of Silioa in the ·• o1:1.n w; s aasumed 

to be tbe both hefo:ra ti.nu a.ftei' aloe trod 1f lysis the Sil1om 

i .n eaah " olin VJ$ s u.·:HHl a an 1 t rn 1 l s ta .da ra. In m ·in 

i)f t al y wt.H.·e used and in 

aoh o se the s ~ le a v~portzed oo letely. 

aft~ r .1eve lo iag. f l"'irlCiple l.ine W0.9 1dont:i.f1a for 

ec.oh e 1eruan t to )0 s tu led. These lino-a ere p Ul-po ely "iok~d 

near one of tw lines of 'ilioon s thla line ~ as t o be the 

a t J.nd rd. :tter th e lin s &re id .atified ru.ld r!l rlt.ed on the 

! ,!!!(' . 6. .r(. l . "' wyor, .~xr. 
Ina •• ~r a York 1944 
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reotr;yzr·m th ir a n ities v0 re '1!A' snred. In e• oh o s the 

den~ity o tha Stll· n tn_ in th 

b de'-roc~0 0 in the ~ m.1 ti ty of th l.mert in' .o. o~s• 

in td: 'followtnEt. ma.nn· r: 

Tho intontit.y 
el ment n 

x,1r "Hl ion: 

Lo --
-

< pootrom 0 . r oh 
y t e follo ing 

D 

The d 1 t .. of the r e~t 0 ... line on the s eotrogr or a 
<!ltandard. ark line 

l - d n s1t of tho ~y· o·J1·ogrF.m 1n : the r ion of th li.na of th• 
oleruent 

s $ .l.L! ity of i.he in& of t a - elG nt -
D rho tn te 11s 1 ty of th l.in~ of - the l m nt ... 

:.>inc it, 1 r ot1o lly im,pos 1ble to n .a t o or ore 

run on ... y ;teat r·ogr h tho n,ne t e diliaot1 co itent of the 

aanple w s use .. s in iutern 1 t nd ,.rd. Thi en ble the 

o r tor to oo.lou.l te hH; rosu t on the swne ba is. 
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In n.. ple o. 1 ·nd lE. 
No. l 1-S 

Lo .. 
() 

D s - 1:5 ' --
Log 13 .8-4.8 

D 9.5-4.§ --
Log 9 

D 4."1 --
0.282 - D '£hi is the rela tive - intens ity of th 81 

11n& in _ !llJ 1 ·o. l 

No. lE 81-So Lo - D -
log - D -

o.oa2 .. ];) This i t, h r l tiV& - intams.l ty of the 81 
line 1ll • rl No • l& 

Uow in euoh s :ip th spe tn~m of 1 ~ uo by h 9 • 

mouut ~ 1. i ·ls ~ u~ hot eaoh suz·a~non a. e on the 

r· c tto ~ :t·u.t ' :f u_x: e. o. l hus the :-eJ.at1v• ir1te.r:s1.t:y of 

oan b t,, d • 1·hi. l - d ne y u.l tiplyinB: oach 1nto.r l ty 1.n 

'To. l by t l ctcr .~~ : ~.06 
To a lou.1 ta the J: oUrt t of O 0 t.li. 1t1 ... en it v·f t s eot1· l 

line o:f ii both ' ~t1 les 1 au ou t • 



Log 

og 

Log 

13 . 8·4. 6 a.!3 ... 4. S 
0 . 410 

•$ l 0 

;)2-do 

26 

: D 

D 

-- D rla.'llple llo. l 

-- D 

: D 

: J) 

·.nrla Jo . l:i.. 

0.410x~.06 : .645 

Th1~ 1nt11 •. 1~1t:v o tla llne is rro .ortion l to tie runount of 

C r; ra sent in 9 iJh o:t the u1mplss" 

·Therefore: 

Knowing tha 

.517 x 100 = 81.2% .846 

ount of CaO 111 ~S."lple +o . l it is 1mple to 

oa oula te the mount of oao in o. lu. 

0.10 x .61 : .06~ C 0 in 18 

It follo ·s th t 0.039 2r of ' 0 or 100 gr .a of olay has been 

ro·iloved by alectrodlnlysla. 

I.a a sL ila r rnar.{ner tho .. · ount of 1 t.' .Jnt removod. by 

eleat.rod l nlysis a n Hl Oil cu tell. Tho e s.wounts re t bul ted 

in o. t ab1 in .1;,0<J lll ts. 



3 . 4 . ·il 6 
I+ Ht+t+~ f : I N$.OB1 ,:t 

- , , i 11 f . I 

Jfil~ieflu{va'1.erlt pel
100 ~s:' ~ ;t rnmmmm UUil!ll#illJ!Ett' lffllJttl!lll 



of' a,la.y 



-...; 

2 

FLOR.IDA. ~OLlN 
J)J. P .K. Qom_pany 

3 4 5 6 

1 
Na°i 

~lfuiju~vale.rlt ~e~ 100 grams o:f aJ.ay 
~ . ..__._. ........................ _._._....._._~~ 
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Dey ' C er r -~ 3 · o d r Diffr otion 

id ~ Zuolin , Unlto 
iUeotrod · , lyzed 

tt rn 

.. 
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by . ., h rr r r Di f r . t on -tt rn~ 

• 

• 
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D bye :.io err r - y J:- ow · r Diffr tion l· ttorn 

t u:. 0 



38 

.Oebyo 1..i ohert:er .6. - J.\.'J:Y .rowdor D1:fi"r 1Jtio J1 .tt rtb 

inute 
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K l 2 - -
·leatro .. ~l otro-

~ Un.tre· ted. d1~1~~zed ~o. Untre ted di ly_zed 
; -

~· d s s .::..__ - -
l 76.2 76.2 l 7::!.6 71.& 
l;I 72.0 72.4 2 61.4 61. 
3 61.9 Gl.6 5~.3 59 
4 59.3 59.l 4 67.0 66 .6 
5 56.3 So.& 5 54.4 54.8 
6 .5 64.6 6 44.8 44.9 
7 oo.e so.a 7 38.4 38.4 
8 44.9 45.0 a 35 .0 35.2 
9 38.3 as.1 9 .::.4.9 24.7 

10 34. 35.0 10 """' • 9 G2 .6 
11 24 .B 24 . 
12 it::. .7 ££ .7 

K 3 K 4 - ~~1 ot.ro .. -
o. U~tre ted di l;p:ed ,o. - -

mtl1 s mm s S .mm - - - -
l 127.1 1£7 .0 l. 126.!il l.c.6.8 
(; 118.6 118.3 2 117 .3 117.4 
3 76.8 '17.0 3 76.3 76.7 
4 7 .6 74.9 4 . 71 . 72.6 
6 6 .8 70.i::;. 5 62.0 6io..6 
6 (£.4 61.9 6 5 .4 69.6 
7 59 .4 5 • 5 7 54.3 5 ... 
8 54.8 54.7 a 45.0 45.6 
9 45.3 45.£ 9 36.4 3 .a 

10 38.6 38 .5 · 10 34.9 35. 
11 35.l 34.9 ll 31.4 32.1 
12 31.6 31.6 
13 29.l £8.7 
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5 ~ 6 

' leotro-
!2.!. Untreated d lyzad 1: 0. Untrf;} tad 

~ l:L.!E! ;j ra ~ - -
l 131.4 15,...1 l 131.4 131.4 
2 126. 2 l l 6.5 2 l,;.6.6 1.26.3 
3 l 7.? 116.0 3 117.9 117.'I 
4 '16~4 76.7 . 4 76.9 76.9 
5 7 ... 3 72 .4 5 73.6 73.6 
6 62.6 6 • '1 6 62.3 6£. 
7 6.8 65.0 7 5 .7 69.6 
8 45.2 5.6 8 64.9 66.l 
9 38 .. 8 59.0 9 45.6 46.7 

10 35.1 6.5 10 38.a 3 .1 
ll 31.2 31.7 ll 5.6 36.6 
12 ~ f>.6 £6.0 12 31.8 31.9 

13 26.S 29.l 
14 ..:.6.5 ~5.3 

T. B. - -
neotro ... ~leotro-

o. \ln treu.tod di qzed t o. Untrtt tod di u.lyzad - -
s m 'l'Jtn J mm s !Ili . .-...-- - - -

l '1 .2 ao.o l 76. 76.0 75.6 
£ 76.£ 76.l s 7 .7 72.7 7£ .6 
3 7"'.4 7 ;.. .0 3 61.6 61.8 61.6 
4 67.5 67.3 4 56.9 59.0 b8.~ 
5 61.6 61.6 5 64.l 54.l 63.8 
6 59.0 58.8 6 49.3 50.8 50.9 
7 54.e 64.5 7 36.0 34.9 35.0 
8 49.£ 49.6 a 27.£ 27.4 ZG.6 
9 4.V 4.9 9 2}...6 2~ .3 &.,(;. 6 

10 38.4 37.9 10 1:.6 19.6 l .7 
11 34.5 3 .5 
12 t:~6. 4 26.5 



Th 

h s 'beau 

"-1 

ollo 11n 1'1gur , ar T: rtn 

tven n k· y tmmb8'r vh 1oh 1 

de from tho 

p ri ted on it. The 

numb ors re given belo : 

x l - Lakeland ~ 10.rid · nolln - Un tr ted 

K l ... L kol nd lot•i d . Olin J l otro lY ed 

2 I utn •lorid ;: olin Un . - a t d 

K 21 - I utn 

K 3 lori 

o 1c n .~ olin - ~lectro inl.yzed 

Kaolin - Untre t d 
K 8E - loridu K olin - l ctr dJ.alyzed 

K 4 - ! o '· rb K ol1n - Un t t d 

K 4• - tO arb X olin - ~leotrodl lyzed 

K 5 - Klondyk J shed Kaolin • Untreated 

K 5E - londyk& ·ashed olin ... Lleutrod1 ly ... e,d 

K & - ·- rulvsrl7. d OrtA.d ' o 1n - Untreated 

K 6E - X•1 ulvo izod rude Kaolin - ~1 otrodinlyze 

T - Tem:1es9e all 01 y o. 5 - Untre ted 

T ~ ennessee BF.I. · 1 Cl y Uu. 5 - i..leotrodl -. yzad 

B e tonlte - Untre ted 

B ~ - Bentonite - ~l c tr di.lyzed 

rey 





• • 
~ i:q 
CJ• CJ• 
r--l r--l 

Q) <D 
S-t l-i 
:;j :;j 
bl.J ~) 

·.-l ·.-l 
~ l%i 
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• <!'.! § 0 
C\1 Cv 
CD CD H H :;j :;j bO bn 
~ ...... rx.. rx.. 



o:::un . l 
o. 

1 

l 

3 

4 
,.,, 

5 

6 

6 

T. 

• 
B • ..; . 

,,.5 

$1 c~), ~· e B1 g 1 
I; .. 

3.8 ~ .6 1 .e 8.3 16.6 7.6 14.6 l..3.3' 14. G 7.6 13.g ll. 

11.3 6.5 11 .'7 6.9 13.4 b.8 1:.-~. S lZ.O 11. 11 f .4 11.l 9.8 
~ 

13.7 8.2 13.Z 9.4 16.£ 6.4 14.3 13.4 14.3 6.8 

1~.a S.2 13. 9.5 15.3 9.8 l .3 .13 .3 14.2 6.9 

ll.~ 5.5 13.0"6.7 l · .6 ~ .6 1£ .. 4 8.4 l .3 5.3 

1 .5 6.8 i .... s e.7 14.3 7.7 13.9 12.S 1.::..4 7.4 

14.9 12.5 15.l 6.6 16.e 6.6 17.l 16.3 15.8 lO."' 
13.3 8.6 13.4 6.7 l .4 14.e 1 .6 14.4 .13.£ l0.4 

12.0 ... 5 12.l 6.5 14.3 13.6 12. 10.3 

11.8 10.6 .lw .. l 6.7 l .o 1:3.4 ll.9 11 . 0 

.· ... 
1£.l 8.6 1.£.5 6.9 l"'.6 5.6 l .l 7.5 lG.7 7.3 

lP.5 10.G 14.7 .3 13.7 lr.,.9 l .3. 7 ·11. 7 13.3 1£.8 

14.5 12.8 13.& 7.9 12.7 12.1 l.~.5 ~ .7 11.7 6,.9 

14. 14.0 1£.4 7.7 ll.7 11.4 ll.9 0.3 10.3 10.0 
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•' 

s ho •ing grw: • . of OOfl'J ounA 
100 ~.!U9 ·t Oi .y baf re 
ft~r o l ootro ""lYl3 is 

c 0 ez03 n1°· f;O NJ. 
l 0.10 .40 i;. 0 . 20 4 

• C&l .31 3 0.1 3a.e· • 
ra:( . .!.1.n 

£ .07 0.38 o. ' 0 

2E .ca 0.13 .lt.. 

3 0.15 .eo c.20 

3E 0.11 0.49 0.1~ 

4 o.oa 0.40 0.02 

4~ o.ooa o.os ~ .. e • 0 . 003 
r . i: tn .. 

6 0.60 0.30 Oc47 

5~, 0 4?. 0 .11 0 . 1'1 

6 0 . 50 0.30 0,4'1 

6E 0.36 0 .03 e.c,i 'I" C.054 
i-o oar ing 

rr. .l.8 C.90 0.38 

11.~ . 1~. .12 0 .. 44 "' .15 3¥.~"" 
1·0 ; "' : i l!.: • 

d . 

B • ... ~, . 

* 'l'h.e OJ.<.lgll.l · l r: our·t i - not !tno • r e it ·~ e ~i~a is 
rora r.tt of t r orl f i ; •. "1 .... JYJ.n . w.Lio 1 _t.111 rer. ~ iu in 
t he s . .t..:y-le fter o.i otn; di :i lygt • 
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D1sou sion 

Th& a ility of 11 ·ollda to retn1n on their 'Urfaaes 

l yer of ny g g or s lute 1th hloh th y ro 1n oontnct 1 

a lled dso tion. 

!.dsortt ion 1'3 surf oe ph·no enon · ioh deron g on oon-

oentr tion. ts par tur d the n tur of tho orbent and 

a 9 orbed rub t ,{)00 . Th& pirlo·l o u ti on of b 1·et ndli.oh 

s d v lop d to sho the rol.a tions of · dtorbed ma tor 1 l to 

d orben w,en qu1.11brt i re ohe • (Jee ":1.f' ndix) L ter 

d i roved e er1 nts t nd ore nd •·or 0 u rort the 

theory of .a. muir h$n d 0 ti on i not gre. t. The formula 

of L'ln utr ( e n x.t .a e) i<s b . ed on the f ot thnt orys-

t lin struot re t · u of to $ rr n d 1n or erly 

f ~ hi on ·t k.in uoit oell · hioh rep t itself var J'..1.d over. 

ot s 1 of I~ gmuLr u s 9 th t t h · rb d 1 yer is 

on y one oleoulo ttd.ak . 

Stt.dtes of a.Clso.q,tton on Kaol in re of sreoi 1 ir terest. 

:tt h s been found thut only tho a tion of an eleotro].yte 

haken up with ~ ol1n 1 d::i rbe l ... ile the ar11on r m ins in 

the solution wit ' r r otio 1 y un ~ t a o noe, r a tion. Because 

th~ olutlon J'lUSt re ui n ela trio l y ue"tr.l tion mu t b 

r moved fro t Hl ilsorbont, .Kt1011n, to ainti.t.n thi.s b l noe . 

This t .v o of orrtlon i known s ex.oh nge dso tion!-7 

!7. F. H. Getain nd 
1• 257-8, (1943) John 

• Dunlel ,"uut In s of hy la l Che nistrt: 
ey am Sons, Iuo. 1943 
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1. film:ptr.too.l .ch~orrtton equs.tt?ll of ireu.ndlioh;a 

Log -s.n 

... 1\.t .. d n 

0 

--
~ -.... 
.. : 

n Log o plus Log k 

oonst nt~ to bo d&ten ined for 
enoh temper tu.ra, so l u.te and 
adsorbent 

oono~ tr tion of solution 

x : weight of dsorbed subst noe 

m : we 1.ght of ad orbant · 

2 . L gmuir forcru1l for e1ght of dso.rbed 

!:y: bo 
m 1 lus o 

- etght of ·orbed raat.or1al 'Y ... - per uui t of urfe.oe 

Const nt"S , o.nd b - l .. m tio of oleoulea tho.t a - -- r .... r ndhare - oonoon ti·nt 1.o o:f solution 0 .. -

1S. ]'. li. C:et;nC\tl n1a ~. Dnr.iel • ''Out1rnes of Jhysioal Chemistry", :z.., 256, John \Hlay and don<A, Ino . 1943 

19. li . Lnn inui.r, . our. Ala' :r. Che:n. doa., 36 1 226-7 (1916) 



Figure 21 



Crystals are b ilt u1 of atoms or molaoule- in ef!.nite 

row'S nd p ir 11&1 plnnes. tUlit cell 19 da:f'inad s the 

smalleie t pos 1.ble uh di vl c,'l ion ~ hi ah ha.s the propa rt1es of the 

vls i hla rn oroorys t 1 and 

lation of it lf 1n nll 

h ioh. by the rt:.:ipeti tion or trans-
. £0 Lt·eoti.on , bu.ild_. the crysta l. 

Figure 21 sho one of the eotl'tlon ory-:Jtttl f'or:n13 of - oli • 

l1th a llttlo La 1.rtatio it o n be seen th t re-potttion of th" 

unit oGll n, b • o 1n o.11 a.i eotions ould form , orysto.1 ns 

shown t. a, c. ~aah point of i tergeqtlon of' the 11uau in tho 

fig rG taaY be th · ght. of 9 the .o 1 tion of an tom which a.kes 

up the ox·yistal . Ul7 po int t. the 1.nt rior ot tho cry t · l has 

ix linos 9e tin t tru point. ny .oint o tb urfo.oo of 

the orystal h 5 fiv l ines meetin , leav1n.g o 

bon • . lon the edge thore 111 be t 10 unw ti fie bout.l a nd 

· t each oom r thro u.ns tlstio bonds. .I 't i to th·e e unsatli-

fi ad bonds h t th ions of the ad orbed sub9tnnees adh re. 

proaeaa auah dLly ·ls ts re uired to re l.uoe th .ge ions aom-

riletely' With the 

B ri\:er and T:·nos10 h·flV·e obt tne tilre curve • loh they 

des 1 p:na. te SS !\ . n n o. The A ty e aurve la one \J~h ioh sbOWQ 

rar id uniftorm riae in H ma fl tte1 brur tly nt the optimum 

pH. The olay g1v1 lg this type ot' curve res rond.':l rend.Lly to pR 

!ldju.st1nent nd offers no iff i •ultlas in the :pil adju~tment 

a. 

20. G. t. dlnrk, Ap Iied f. ""• nzs . ;i, ~ cdrn.w .. Hill Uo it o •• !no. 
(H:140) 
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proocgg. In 

tr atm nt 111 plve hen ~laial r gults . 

~ ty B curve i_ <Jn 1n .ioh ther 1 a. s li>:rht prel1. -

i:u ry fl tt~ ln.e w i loh raver ca i self l d ri e in h f .:.>ra 

tte:i", i l~ra n t fl tteu1ng.. T is 1s oonsiderect e 1 ae . 
t hat here nre con<: id err. le ·:iount or s olu.blo a lts present . 

These lts mu t b in ottv t .d before pU dju'3tma.r1ts ·ill g ive 

be~eftoifr result • 

A ty . e O aurv rt grndu~Jly .nd b. no ab r pt fla tten-

in~. bor tory t st :rt de by th.rlt z~ ,cl Truo glva evidence 

th t p'H n.dju tmeint ill ~na, thoga o ays more plaQt1o n.nd lessen 

the mount of ter r quired . 

One rnetho of d t r 1ni.ng chs.n. e o a 1ty of~ al y is 

to ti tr t the al y 1th bydroxtd nottn the amount re q i x·ed 

to brln th su r enston to 

Lak l nd . lorid . K olln: 
Thi~ cl h s 

titration o~rve i~ ol~ssed ·s 

iv n H uoh 7.0 or e.c. 

ty . B h 1ing the ~ rese 1ae of 

solubl . s 1 ts. 'fht cl .·ou. d i o r-.:1.b l. give di ff i oul ty ·in e. 

manuf·g,oturin trooe s hi ch re qu i1-ed the u.aa of el atrolyt s 

for defflooulation • 

.Lu tnn:n .:? lo ri.a a K ol in: 
1rhts ola.y h ·s a bn.ee o i'\cho.n .a c" a oity of l • ' • • The 

titration oUJ:'VO ls tJpe ; i.1 di . ting little diff'lculty when 

subj eot to pH ad Ju t r or t in rul!lf otu1·1n~ J.r oae . s • 
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lorida Knolin • '~ .J: . 1. . vO~p::my t 

'.I.his ol~qr h!!ls a hnse axoh•1.n .o oir.1.1 t aity of i . ,:. , '?he 

tltrat1on aurve is t;;p e . • Th re is soma di.f:ferenoe indi.oatrtd 

in the optimum .H of the untre tad. CJ.tld dinl.yzed 0011diti.on but 

~lnoe oth .nrvos a.1· the <.s e tyre 1.t ia oon<Jidered that the 

adsorbed nterinl ·i l g1ve 1 o dif •. ioulty in pH .dju.atment • 

Ho Knrb Kaolin: 
KJ.ondyke 1'1 hed aolin: 
Cr1.1de ~~no 11. : 

.~a.oh o! the'! alSiYl! ts slm1ln%' to the othor. 1~11 have 

•• • The titr tion aurv&9 

are 11 or th type A 1.ndtontin . they sbou.ld r oud ell to 

the proaeas of 
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The ! - ha.y A n!y .. 1'!: 

~lthou~h orrrplet.~ r.nr,i,ly l~ r,f { ny f the materi· l~ by 

x-ruy$ ts ft r he,p no th. · co · \>f t ·it r :per 1 t le con id .. red 

thAt errnu .h \Vnrk hns bo .. rn di.me to sho ':/ the eff'~ot of J. .otr dial• 

Yttis on the o.ry tn.l s trnctu. ·. of t l o ~ub t-t oes ll 1der inv s 1 

1 t i.v1 l tie. neo se..rv· to l llU s b:ri. fly ~o a of tha pr1noipl e 

!t i a ft ot of .x-r ys tbxit n Jt•:rny f l . val~u1 th ill 

be d1 ff o ted t u1 .. ns-le e and n. y a t t h'l t angl th Thi e t,1.ugle 

a ·Ort s on tho ~rut1 g oe ( d) of t e ory~ t e.l if ~1 e t,t.on. 

The rneah Lia of dt r ""O tton of g- r g by <u·ys t l 1 ver1 
oo lpl1c>i tad n 1: v lv<ed · ut Bragg 101ed t at t11e oper ti on t ey 

be reduoo to 1 rllai ty an the Of r !leotton ap1li .d, the 

rofl otion inF. . lnoe din to th ti.on n 24 s.in 21 t+\ 00() 6 <1 U - 9 • ... 
In the o .der diffru.otlon m thod .• whioh is u e in t hL., 1.nve,st-

lg tion, . ·10on.oahro1i- tto - ray i us O!d t & gl . e obt ined 

by .rote.tin 

the cl Y' •'.l,re o:rtonted at r .au o d by 1·0 a.t ing the ample 

ln the bert:n t' r.r. x .... r y it H1 as.:ntred th. t the x•r y will 

strUte the or1 t c.l t thG e< gle e onae e oh ravolu tion. The 

d1f.t'raot1o J o! the ... . ..,,y 111 

of tho "a· rn-. la b o~.use t• e nngle 

~ er d on the ory t 1 s t.ructure 

dopoods n th ,rating s.ao d. 

truot re f t h Ct'Y9 t"-1.l nll i VG 1n 



d and oonse iuentl;v , oh- n~a 111 9. Conversely "'n.V ohune:$ observ-

ed in e wi ll how oh nge tn acyst l structure ot the . ubst n oe. 

It o n bo re dily under tood th t th& more arystFl ~ th ~t 

a.re J! reseut i n tbe sn::nrl hioh 1s rot t d h ~ore intense will 

be tha d1f rat d be·m of th x•ray. ~onver aly 1 s intenee 

bearn of the x-ray shows & le aer moun of the or1st l rr sent. 

An amorphous -:> Ubstnnoe would give no cH.ffr ot1on t ii? Since 

t he re nlts s how t~ t . t hero s no ah ge i n dtffr ·•t ion p ttern 

in any of th K olin9 i t follo s thlt the oryet l stru.o ture wn' 

not ch d. 
The Bontonite pattern, . lthou..h not ah:iwtng ' hnr.1.ge in 

p ttern when eleotr 1 yzed, show a r t log in 1nten ity 

of the d iffr oted beam. It follow9, as expl i ned bov&, that 

the orys t n l struotur-e of some of t e Bentoni te \W ~ not ohru1ged 

but some ~ s deaom 0$8 giving orphou~ produot. he e ac t 

no.ture of t h i 

believo that 

roduat ts not known ltbough the ra is reason to 
22 91.lton el h s be n form d ~ d aorih d in ~enrle. 

2~. A. :S. 3 rla, 1rfie \..harn!st ry and Fhf~lcs of Cl fS, V n ostr nd 
Oo. , No 1 York (1926) 
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Speatr g z o~)lo n~lyais : 

The r atro g.r l-'h ia <J.ru.ly·_;i 1 l r atle<:illY "elf e x.rl~a-

tory. ho t.abl s sliv' in ch o e the 71:11 unt J f 1.ltu ol ~:n.snt 

w!.:to W' s rProv d by e : Jt :rod ·.Uys s. In a a:~ tl 'llO t >Jf 

l:'iil:inal el~ , ut vr 'il llO 't le~ own 1;he p .roent o · th>:it o..te .• eut 

1h tuh ~till ins 1.1. t he d i lyzo i~ rap00.~t-0d. 

In th t h d use on y ~h a ~ot~l 1ill -1ve ~ lino on 

t '.e trntro ... r n,,. . T erefore t .. e oompou.nd y b. re ort~d n 
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Conclusions 

1. Knolin are not eoo~ oged by eleotrodlalyals nd therefore 

this prooes m y be used in removing- dao rbed ate rials 

from the o11n. 
B. Bentonlt ie deoompo ed by eleotrodl.ulysis a.ad t e1·af'ore 

this oosss beao e9 us le9$ s me ns of removlng adsorbed 

ill ter1 ls. 

3 . rom ten , e 1·0Ew t to ninety e1·0 nt of the dsorbod mater1 l 

y be r · oved from " olit1 by l ctrodl lyzing 1 t 011e 

ti • 
4. Ln~elan Plorida Kaolin h , type B titrut1o ou.rve 

6. 

1nd1c.H ting th<J.t dl fieulties ·hould be &noou.at red hen 

tht a y is -aubjeot d to he p rooes<a of vH adjustnent . 

All -o.ther 
I 

~1olins inve ti ated have type l titro.tion 

ourve$ 1.n iae.ting 11 t tl or no C.1 f.fi oul ty should be 

enaounter a hen thos e oli. .. ro gubJeoted to th prooess 

of pH djus tmsnt. 
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