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PAGE 1 

The use of adsorhent or n bleach.ing U clay to refine oils 

and f'ats, is as old as industry j:ts(jlf. In tht'J termlnolog;y ot' tb.e 
011 industry, bleaching cla.ys are -elw l:..atural cln,ys RIi.d those 

that have been artificiRlly activated by 8.cici treatment. 

Al though t"~ gene.ral l):cocedure for acid·-treatment of clays 

ha.s been. described by i-Jiantel (I), Bu,Xe;:;nardt (:J)alld .Knlichevm\,.y k) 1 

relatively little has been y,ublished conc.ernint:; the ;procedure 

of activation of clays a.nd t:u,e chan36s which occur in the clay 

structure durirl~~ a.eir!. treHtr'1~mt. 

Th.e lJrt~Sent investigation was directed towards the I rAl eru-
, 

0ion of clays which wou.ld selectivelJ adsorb colOX':Lng matter 

and impurities from" l)irlna rt oila which ~vas oot[drwd from 

bdremit. 'I'he term activity refers to tide l·rol~ert.)f of clays. 

" Pirinan is T~he killd of oil vlhich is obta.:Lned by extra.ct 

the traces of oil in olive seeds which ware ])reviousl~' IJref>sed 

for their oil COllt:fmt. ':Phe 1Ji1'in19, oil is ver~: darK 3rfH:m in colo", .• 

This research ''ra.e done at the ch"'nl1ical ell.gi.llet~ri:u .. g .l.abora-

(J'Iu.nderen) g i,s.:~Liehir (~r.l,;.o..:lr()reJ).), 

tamonu. (A:ptnlhl-\sa.:n. V i1J.a,:;(3 ) • 
r ( 

Clays vifere acti'vated by Y'lftking use of different -method.S. 

Clay activ~tion del)ends on tf}n factors. Seven of them were variel' 

while the remaining three factors were kept constant ali. 'the tim $ 

tI'he ":pirina" oil was bleached usil.t.g thE') activated clH';;' 8 b,:v 

t~vo different. methods 

a- Dl.rect method 
h- Rexane method 
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OIl. ['lf3thod 

the clays Were determined a:nd cr;ystal strtwtu.:re of 

'I'Vas identified. Usin,iJ, erYBtal diffract.ion :pat 

'Ihe best results,1ere obt 

lJ:'he cryst.al structn.re of' 

i te) 
,)51,)0:'3' 
t~~ 4.. ~ 

50lo.f~ o:C 

I 

"'_ ..... = __ l!!m ................................ _ ....... _ ...... __ ........... ___ .................................................... __ "",.u ................ _=.,.· ................. """"'-.................... ___ """'_ ... ,_M!~~ 
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movin.:s grease from woole.d. goods. ~jIe"r1tel1 tl) believes that fuller~~· 

earth and all a.dsnrbmn clays have tntdr origih in. the ~veathE'1:r.inE 

of igneous rocks. IJ..he mass resulting from t.J.).:b3 weatherh~G 1.5 

site. Grim (2) .sivesex.eellent theories Oli tliber;ystalline struc-I 

iHE Ca+ + or ,.;;'6 t- t- I 
eaTth i tse:!.±' ',GllSt be 

1:U':CI3 o:f' clay minen~l sand theiT relation to 

:Decolorizi:.n.g clays are n.sually tLJbe 

as exch:lnii~eH.ble catimJ.s. But tile fu.ller' B 

iL'Yl)ortant, b('}cause ;~ood decolorizing; cl!-1,~;'S C~'!J:mot al;:-;ra~1t3 be Ifre­

:l)ared. by a simple ion-Elx:chan,,;e re~lction. a.nct chemict'),l CO!:YJl 081 tiOll . 
f!. Ija.r"tic1J~ar clay bears n~ alparent. relfJ .. ti.oH to net5.v i t~/ . 

8. clay !:JhouJ.d be crYBta.llin.e 

ture or 

electrfHJ 

tins P .. ll:;J ftctivfttioIl IToc85f':. 

orbit~ vun ou:t 
.. 
.. L 

-------------.-.-.-----... -----~ 
I 
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t~lle 

;D.,ngle . of' reflect,io!l ~ lil:.\~ €"i(luatio.tl" \l'7hich. is cgll.ecl the .t:lragg; 

equation bE; d~~riv~Hi iH, l"ef'eren,ce tocj'it.;;Ur~J_l "' 

. 

e 
horizantal 1 as PApresert layers 

Us :in t,hr,) follmfing 

tl.cm eives the 

1 diffraction methods ar UB 

~~,--~ 

"~ria1-JJ..(j 

f d 

t" i:x~ed 

I 

I 
I 
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Polyclrromatlc OJ:' white X-r!tys n,re passe d throu,gh a carefully 
oriented crys't<1,1 which is mou.:u.ted. a f'eg ceI>.tlml:Jters :in front 

photogra:phic fili1'J. IJaue method is in itself of ti'liO :uarts; 

b- BncK-reflec"'cioll. ,;lethod 

In. trmlsmission r;Iethod~ (33) thf; filrJ is t, of 

d on f' j,J.Y'l. 

:fiJ.rn 

fracted rays.arv rocorded ont:he film • 

A cylindrical film is l'lp~ced around 

rotated around. its 8,xj.G. In the ll.'lH 

and S(~ )iIi},}. be Tee d on f !it. 

it 

is 

d O}L 
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Cla~{ millergls exIst; for th.o most 1,[J,rt i·~ ver,; fiIU:c' ],Jar'ticles 

c ' 

dlf1' 

raeticm J;.d,),ttern (3)) if1 as distinct a,s the f'ixlgfH:- t, but LlO'!'l 

can 0216 identify the SaJ:111jle usill~ its d.:J.ff'raction ]jattt'H:'Il? If one 

has dif'f'ractioH l,tOl,tterll,s of' of 
is a 

In l} j) Haw"""l ~ (J2) rande such a C oll.ect i 01. Of' dHf'rl<c't i on I 
:patternB of I!1a-i~erials . In })owder mf)'tllo<i a di tiO~l . at1~er:u,:::. ' 

aTe identifled by .2 e valuer::: and the i:n.t.ensit ~ .... "'~'''''' '...$..=-->.J...~L"" ~ t.J';'~"\ '~L: ti)' .p""""-,c,,, '.0'1 
"",p.r..., but ") e V"" 1 " ... <~ d"""')'6'" dOl' i,C!8..ve,lent,h, (}i'" -w B. fji ne"~ <i 'iH~J.U_f.;S ..& C .... .J ~ P ~,f'_ .~ ~-~ L.-... ~;jo l:J Q..l"".l J, ,,~ ..... - "'"-

are fiJ;:ed. for co:n.stal):t ~'1aVelen6tJ.l 1 lianl:l,WFl.lt UHeu j.:o1:;ensi t~{ I 8"Ed I 
H Si:U.lid/:.1.r'9,s. I 

Eana~1al t col1~<.;ted dif:fractio.l 1 atterT1S tor al)ou:c lOGO .. ,:uOi;~n [',8,-

terialB. later inoreased by 

'Rere published. "lost ():f t.he published patterns bel 

C011l1)ounds. 

C 0 rei]! !)ll.i i U, 

\d1 Y(1,lue 

most 

corre sj)on,ds 

.) -to i 

is 1, f'JrrJ : 

Eocle'ty 

ratt.erns 
to inorgl'1ui( 

I 
I 
I 
I· 

I 

I 
! , 

I 
! 
! 
i 
I 
I 
! 
I 
I 
I 
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The d v~lu6s 1'fhicH "11,6!l.r a"t the lef"t-ul>l!er corner rtll,re sent 
I 

the most intense lilles ir. trut diffraction lattern. ,lamely. 1 00 ,7" 

and 50 ~~ intense lines. ':i'he number ,;;t05l) correal'O),ds to the llac 

of tnis card ia ',l)6 AST.J ..;roul-. 

It is rather diff·icul t to identify an un.iolO'>fll s/UIIlle directly 

from AST,.t cards. 'J.'ooreI'ore an auxiln.ry boo.t named Hanawalt index: 

(32) is used sinrul tantlously . '.i'ilM lrocea.ure to ideIltif~ ah Ull­

known crystal material is iSivan later in the sec"tion ree;ardillg 

tbe ex:peril'lsnts. 
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l:.l}eory of Activation and Bleaching 

Activation Thsories: 

The term "activation" of clay material 1.Jith acid tr'eatment is 

rather difficult to describe Q Vartous authors define it differently 

and sometimes contradict each other .. 

Alexander (3) defines activation 1cJith acid treatment ttS 

removing alkalies, alkaline earths, some of the alumina a:cd leav ing 

a residue of very fine grains of alu'11inll."11 silicate. 

and Puri (~~l) assert that treatmont of clay- samples 

acid at 100°0 reduces the content of Al~)O<. 1"e .. O" 9 alkali oxides, 
"- J C . .J 

alkali earth oxides and increases the ratio .. 

According to Crepar (10), stX'u.ct ure ch£Zlge in mon'Grnorillo:n its 

clays is the activation. Specif'ic surface is incI'oEtsed by the 

formation of the hydrated sIlica 'Which in t.Ul"li br(')aks the bonds of 
~ 

by Komarov (12)-1 the montmorillonite. This theory is also support 

I :::: ::: ::::e s: s 0; ::rl :::::1:::::: t ::r' d:: t h hyd ron :::::: ~:~ s t he I 
I the or iginal mineral rema 1-'1 ~ ij I l1i118 (19) visualize. the activation by acid tl'eatmOllt as I 
I occuring by at.tack from the edges of the Dlo:ctrnoril1oI11te lattice I 

I~ ·!)·.~~.,,-,'.1·~ '~OYla~4~'U,-~J:,~ -,~.(~" I. structure and proceeding by leachinG out . ..:~.::_'" ~ ~ ;:;~.L.~ ~'!_'SO __ 

i leave ultimately a silica skeletoll. It is bole ed by 1\11118 (19) I 
! t t the"illnaetivable!i bentonites vIere so constit eel that they tl 
i I I most of their alurnlna content: during acid t:t:'eatment [;<:n6 beoB.me :nore i 
I nearly pure 8 11ic8. Q ! 
I i 
! I I ~ 
1"ic':~S~~-SW~~!&.~~~""..h-~"","",""""'''''''''''''''''''''''' __ '''''''''''~'''''U~''''''~:a>'~~~",,-~~'''..lt~.::[~:«lt=~~K~~~~"~ 
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Morita (15) found no noticeable correlation betv-J(;1811 Ghemi,::al 

composltlon 
~ ., 1 b . • (r l ' of ulays and theil' capac:.,.t.y t.o aC<Glval~lOl1, out. tle f' ot1l1Cl 

a relation betir!een the a.ctivation and the c onc An t:C'at ion of the 

activating "d acl. e 

of the crystallographic structure of a clay is the most importa:nt 

factor in deter'mi:alng its Ciipac ity to activatiOll tbe 8.cttVG.t:'LO!l 

A clay should 

8.ctivatede Alexanian (22) illustrates the C Otnl)leRi ty o:f the prob le.ffi 

with the following two cleys: a clay frO"H Germany~'Vhie :i'1 carmot 

W~e activated and an 8a.sJly Eictivable :tv1aracco:n montmorIllonite It,JerEl 

Hlmos t idem tIe al :tn chern.leal compositions 

Or'gan lc ac ids of ~ineral acids to 

activate bleachiDB 
, . 

efU't.h.S • The 1'0a8 on for this fact 1.8 explained 

by ~ieldes (27) .. He made cor:tparative analyses of earths trea tad "(..rlhh 

acid and tartaric acid. in the 

resulting pl'oduet from tb .. o t:.eeatmant with tartaric acid 

Theories formulate;l before 1950 rely on o e on ten t e F'or 

I 

I 
I 

I 
I 
I 
I 
I 

I 
I 

I I 
I I 

I 
l I, 
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Investigations of' clay materials in m.any different field2 for 

rr.r:..:r-.ty" years have produced evidence of some kind of a resct:i.o:n be en 

S inee tt13 

and the character of clay-~ineral-or 10 reactioDs has now been 

fairly well eBtablished~ The early work of 

suggested that orgaI2ie comporU"Jof" ifJi.th po 

3radley and 

d initely.that the Donionic organic ~oleoules of polar character 

be ads orbed by the c Jay m:J.TIArals ~ lIedndr c1 }. c 0 .. t. 

tl1.at organic ions are hel,~ by Van dt':lY' vV8.8.1s reraefi lrl e.'.1ditio:n tCl 

be8.cuse 'of the tar VeTI der Waals forc8s a Grim, ~ll8.w 

r'. 
<-"" ...... '''' ... "",-=>= .... ~.i 

e shm·m that S21H 11 

eapaCl 

forC8S and these ro~ces 

'bc):nds 

:tOIlS flr~8 0.d8 

:.nolsc:: 
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III 

The expel-'imel1 tal '\flork Call mos t. C onvex:de11tly be presented by 

descrIbing separately (a) the experimental appa~atu.s, (b) the 

a) EXEerimental Apparatus 

The main coc-nponents of the appqratus fl.!'8: 

1) 

2 ) 

3) 

5) 
, \ 
t; } 

RaflllX system cornposed of a reflux 

reflux bottle and a therrnometel" as ShOvSD 

fOUl:' and f:tva .. 

:Equipment for obtaining (to be used 

analysis) as indicated in Figure si.x o 

Grinder' and powderizers 

operated 

Elee ie-oven i 

Five types C
,,·p 
.J ~i. 

obt~ailled . 

.£:U .. "C Et b.'3~ [8. 

'iirith 

75 " 

utiliz 

ICJ"ll :tl{t 

urI 

in ~ 

( 

'-'r:'o a {:;> 

1:n F:tgures 

in clay 

I 
I 
I 
! 
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Mihal~gg~k (Qukuroren) 

I{astamonu Taqkcpru 

Kastamo:nu Aptal Hasan 

respectively 

2.. Pirina. oil 

3.. Standard bleaching earths named as flFulm.ono grade A-AI! 

4.. H2sol.~ (corlCentrated and pure) 

Hel (concentrated, 37 percent by '(.-jeight and pu.re) 

c) Experimental Procedure 

The experiments of this work crm be classified as ~ 

Activation Experiments 

B) Bleaching Expe:r.:imen ts 

C) Degree of l\ctivatj.on measurements 

Hethyle118 Blue Bethod 

Spectrophotometer method 

D) X-ray Experiments 

Different Methods of Bleaching 

Ii') Cham.leal Analysis of Clays 

Activation of clays deper'ds on the folloH:111G factors ~ 

l) clay 

a) type 

b) moisture pl"esent 

c) particle size - hence yore size and surfaCe areEt 

d) pH 

I 
I 



2) Acid 

a) 

T ~..l C 
I ~! k~ 
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type 

b) cone en t:r'l:l t ion 

a) of activation 

b) of drying of activated clay 

a) of activatlon 

b) of drying of act:lvated clay 

The activation experiments ,[dere carri(~d out by changing 

one variable \tIhile keep:i.ng the other8 constant as :t:iJO icated in 

All the experiments itJere performed uEdng the same 

exp~l:~im(3ntal method. This method is described as follovu::: 

ffhe five types of clays al .... e grouno to pm.'>Jder Riza, sieved 

through 0.25 rom .• openings and dried at 1000e for one hour .. 

thn five !'ef'lu.x bottles 30 gm of clay, 75ml 

distilled ~L)O and fi ceX''tatn concentrat •. on of acid were mixed e S.'he 
c.. 

i~Qgredie:nts l.Jere I'eflu.;~ed. for a certai:n ·time at. 

system \rJUS cooled and D,lloipJed to sattle dOlrlJ:1 iU a 6 nl1 be2t 

for abo1J.t 30 ::nlrutes. A trJO laYGY'Ad solution and a res:ldue Hel'€, 

One layer. of the solution constituted d:i.ssolved 

aJJm1ies in 'I:;ho oll;).y and the other layer Nas excess aG 

pouring off the solution, the residue in the beaker Has ',-Jashed to 

neutrality or to a ce!'taim pH value. TheIl it 1"J'as f'iltc:Y'ed us 

the ov en at a certain tempeX'a ture for thl'se hours" 'l'he d r led 

I 

I 
II 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

I I I . 
I I 
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The results of a bleaching experirnent depend on the 

following factors~ 

1) Hethod used for bleSichlng 

2) Conta,ct time of bleachLflg 

3) stirrirtg of the oil 

!+) Bleaching ternperature 

5) Amount of clay u.sed I 
6} Type of the material to be bleached 

In these experiments) the last three variables ;-Jere held 

constant" 

Bleaching Method 1 

On e hV.nd:r'ec1 grams Tlpirina oil" Here Hsighed ill to a 166 mL 

beaker.. It ~'Jas heated to 900 e in the oven 2L.l1d ;: gm of activat 

clay i<'JGre added. To m.axi".! i ZC bloaching offic ieney, the SB.::1P·i.C: N'B.S 

stirl"'(3d ablOst continuously. The 1)1.::ach111;:; g.lS celL, l.; :) 

1J..tes G 

ord.er to e 1 :Lrn. iJJ ,:1 t e its bleaching offset, the ;.,)'a.S 

s al1.8 

l~~lb lJled 
, !'" -c ~~) 8 t. l~ UQ f) & 

clays, the residue at the end of 

greasy SUbstance. tor the nor:active clays, the I'esidue maintD.,1.D 

the oI'igiDal cDlor the olay and the clay particles ware dist 
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Accord.:Lt!.~ to i.itern 

c e:o.t. rat. 1 Oil. of .lii,~:;Jr1ent :lS 

i 41,) 
\./ D 

fir~3t 

soybean. oil containing high con­
treated. 'Hi th cb .. arcoal and t.hell ':lri th 

c1a:. II'his method it'> not aBilicable to oils lI'i'tdch have already 

been treated. "Ili t.h acid clay. j:., brief discriJit:i.on of th:tB method. 

is rresented bel07f: 

i.i'en~. of a dH.rxl: sreen oil 1I\TaS l'retreate(l wit.h 100 grft. ve­

gete.ble charcoal and then heated for L) minu:tl!ds at 85 C • ~~'he all 

was th.en filt.ered off"diluterl ll'litll ml. hexn,ne t::-e!J..ted CiI:1u.l-1 
taneously wi til. 4)0 g,'Jl. sucrose 111m3 )0 c1. 1\ t.o 

Stern (/~-5)" tJ:16 re8uJ.tl':~ obtainetlrere n;llch bE-n:ter ~,~,j!.an t.He e~18t~ 

alte:;~'ed as follows: 

1 • coconut charcoal» lG ml. 
i' cl. are u.sed. 

Cq • reEiult 
c: 
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In tb.e X-rB,y rrlq)erime:n:ts cOI1I,er t.uJJ€ if) used 

"\:-ray is h'tli{. Its '!l'1l,velengt.:u is 1 Q )4054 /-l,ngstrom. f~ 

f'ollewed "to iaen~GlfJ th,3 c:r:'ystr~l strLl"cture of Cl ~ 

for mw hour. 

as re.:-.orte 
are ohtai:n.ed a,-c ·the 

tion 

mOB~ IntensB Iea~ 

intense 

mediu.m 

III 

others 

are obtained. from theform.uo1a: 

det.~3rmi:1f:;(1 ; 

ned ii, 
.J .. 

ltl1.01JHl 

d, ~~i:n,. e 

then cl 

1. <::r;:7 1:. <,~. 

1. 

'TC, 
'" "-I".. ~<,. 

VIhen t~ne:re t"1 (~OnllJlt~t~~ C{)rTfjS~po:rld,aJlf~e 1)(di:;~~tE,5te21 

if' ie d. ~i'lM:: d ~ :?e a.nd .I val rM.i a 

folloWB : 

11. 

valueq 
~ 
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i' IV 

};xamination of Figttres 1;? a::ld I; reveals that tl.l.e 1,ro:':,f,;r 

amou;nt of: hydrochlori.c acid Hf3m'u;Sh,ry to activate clay 01 i~j Yl 
~per cent. ~:n. all 

light. Still judging from thw~ Ba.r~:te gre'l,h 

C') curve ther(? is H gn:p betwee:n tht3 ncid 

tha.t for 

f_ , 

:r C ·".;.' n,l' 'j, C! 1,' ... :. J.:,e t;;Jl i.. • ~_ ..... t.;P .., 

However 8 the sh~.IJe of t:il.e CU:Ne :for C,,) 
<-

be a. for clay 

h1gh acti vi ty sotut)where 

co:r;,C(;~J!..tratlons 

c, 0 Tj>8rlCt~~ 
..!. 

Clay 

rn11ch 

o-!,. Is somewhat. acti;lBble cl~\i eve:n.tho1.'t[~~t!, it 
./ 

ShO?'f act:i.vil;Y in this investigation. I·ta 

, .. 
trA.Jl.SH1l.SSiOil. 

iilhowed hO reaction 

fOU.D,d using 

JitLI. 57 per cent 
stIll to 

i 

at t:::. 25 'minutes ~ the 
,+O-rl:iinute S~1.l::'11)leB gave 

other 

higher 

gree of (;01. ()r-

~~-~, ~----.------.-,-------------
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thi$ does not mean that bleaching or thedecoloriz8.tion cotittn.;es 

indef'ini tely.. The prooess of adsorption of col oX'ing T~ tt~~x'.~ ~ s 
a reversible natt~e. 

reverses itself and one gets desorption which il'l the 

The time of actiyation, when HOl is the acthra-ting 
three hours.. Howeve~/ when H2S04 is used, th$ acti~.,at:l 

six Ii.ours. ActivQ,tiOll axperir:lents of three4~ottr pe!~iod 
did not give 8atisfa~tory results .. 

. i , 

desired C2}~e", 

period .:Is 

The first blea~hing method as indicated fn Section III 'proved 

satisfaotorY. The ,#econd method is of no praotical importance. 
H'exane meth~(l also 'gave satisfactory resul ts ,l ,' howeVf3r it is 

:i.n~onv6nien~in t4~;;S'li'nse that i t8 procedure 8 complicated, takes I 
longer time I and mal).y,reagents are required Q However') hexane method 

is not trie~ for ail' nlay samples. Therefore a com:plete.qy I 
cOl1clusive'$tatementregarding its efficiency cannot be lTIr;l.de.. I 

The results of the chemical analyses of the clays confirmed 
the hypothesis that aeid activation increases the ratio .of ~ 

4,1 -4.v 
Si02 :Al203", For 01 clay this ratio is increased from ,~,to lf5-. 
In addition there is an increase in Si02 perc911tage of the sample .. 

X-ray diffl"a,ction patterl1s are the most Useful ools for t:ho 
present investigation .. 

The most activable clay 01 proved <to c011sist of halloysite t 

livhich is the second critical material (afte:l" the ruontmo;t:tllonitff) 
to give adaor~}i:ng capacity to the clays~ 

The X-rs.y diffraction patterns of 01 before and after 'the i 
activation process are exactly the same as shown in Fig~"'es - '7 .. aI~d ! 
8 t> This indicates that the crystal strucd;ure of the qlay i3!3 not I 
des'troyed during the process of activation as is asser.ted by I 
NagornaYf1 (11) t It is not true that only relics of the origiLna1 J 
mineral remain together with silica gel" But destruction of c!'ysta=t 

! 

I ___ :¥Imi:""'S~_~_fi'Si''''''~~dI:1_0C"l_7 __ m"""r;:;~~~~"", ..... ;:£_·-____ ~'!!'~~~.IiS<!~~~l.ti.'f.wt!~~=~~,<>...aa~~~"!.~~;E~.~:;-~"''''' 

, 

l 
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~ 

t 
~ c 

~ stl~uctu.re might occur only with montmorillonite (12) .. I experiments should be done along this line. 

~ 

Further 

~ i The efficiency of clay materials for adsorption is also a 
f i function of dryillg temperature. Although 01 clay activated '~'Vith 37% 
_ I Hel gave good resul ta, when this clay vms air dried the transmission I obtained at 530 m,.u was only 30%. 

I 
Ii 

Burghardt (5) in one of the steps in activation procedure 

live stee,m at two or three atmospheres through an a.cid proof' \ 

allows 

:.:t- , 

~ distributor and brings the system of clay and acid to boiling. 

1 pv.re wood vessel a."1d agitator are llsed as reacti,on vessel .. 
i 
i 

I 
". . .~., 1 

In this:'Work. glass apparatus was used a.n.d boilin,~ was 'Q~.n.duote 
. .' ~ ~ 

'" _ OS- t , .. j. - ~ Tn' t one atmospneJ.. ... e pressure W.l t:flout US1.l1p; live e't;l;'Jam.. 1lfu8\, pr,qvet3 lIhe 
, ~ 

at 

I fact that 
i 

e:ffec t; 011 

III ogen instead of 

of 400 - 90 ill}" oX'op.byls 
i \ 

ly one referS: to 

,----------,----
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r~~=:=:=-:-'-~::~-:~~:i~:~:=l 
f' , clf" In:~lt41'i~t t>:}' ~.nd of CaRh2 and C.I~lY °5' is oompo~~ei, ~lHC\i;,ldt t.e flr\d I 

f
; ; of X ~l Si 04 0 (~L'~f*l'" 110 fit~U,l~~ e -;1' .1:,1:' ~) Th ~);'lQ 

'" ,', ,I, '\ .,',..! ,,, "-' "I ,a ,!" ,,,. .-.:1 "" .,1 '" l' '" _, ~" oj, ~ .," , ' " 1l ... 
~#v 1J,'.4\f";,,.Y~AZi~t!<~.A~ ~~y ¥~A~'IU_ <~\.~tP.\'JX,"~.)·t~)"{)iA ,-pO~i"/Qtl'1 ,hfJ :r vO 

t 
TfH:m. 'bmor111 cni te min0~('al :1. 't!Ell Ql"';it~:rl;fj,l oh 'Y 1:1 'h 

-the) ol'iltlitdit:1t'blot! of' 'th@ l)oln.:r gl~l)'Up8J OI' cm.id, mol@Gul(!H~ 

t towSl"d th~ surf's,00 (15) of th~ Bd!lHJ;t'Ib~,T:tt o~:' t t m1,Fj\ 'G b~ th~.E~ '~O thi'; 

t el~ot:t'i~l,,{\ t1hfl.~n:G of· thii; Ol"Yf~'tQ:l lntt:it)s f),fj it :if;! fl, 

L Shv B~tt~lOVm (14)" E~O~'H~H;j $l~()tl"l;tQ ohti,;"t~~ Q, tL\~ '\~f.' 
I "O'iJ,~~~J (j~~ oJ;';:i~nig ~1,{'Lt~1,(~ P:l:~~~~H."t in the 011 i~ oonfi:t"m~d wtth t.h~ 
t 

; 

t 
~ 

I 
f 

I 
I 

I 
I 
i 
I 
~. 

~ 

I 

I 
I 

pr€Hjj~J:l't 1l1V~tJtlt1:~rb:tou ~1n00 !l~jJ. ()~itrt t~ t;;i:t';mt0.'l lH"ht:t{H';! in lvyb 

fjtf{;l(} ted b:{ €told t:t"tlittmfi):nt 9 L1l{i)S}.old.Jltl~ C.l 

t;o b"'t~§Ul t of o:t~ot~"'lo iAttXil'\otiotl ~eJlI~ul 
pol el,;t' ~~'t' oup I!!J in th~ p1:f;'i:t~1~, 01,1 t> 

The olays under :b\'ili!H~tii~~a.1d,.on W~:t:'1~ t"H)(l'bJ:'oiJ,f£ii' "o~~' mJ,l 

© tv Whl!lj.'i~~i¥4 'UtJ @If\VFil @(mtf~1n;hH" ~'l11 lil.l~ 

~ultat~ly ~ d1ft~~@nt p~oo'dur~ should b~ appl1~d n~ 1~ e~plQ1tled 
by Ebtu;,*hard L«d,ete (t;,~t)c BOQau~i) ~ultui" 1"~ti1a1ns in the aet:t~rnted 
fJl?~du{jt and pfirtly pa£jult. from there· into the bleaclletl p:J:loduot th~ 
se:me restriot'ion holds if tht QotiV'l3.tiQI'1 i~ (ul:t'lried out wi th a.c1d_~ 

OOlltainin~ ~ultur 01' IiJtt~d1sM.11Qbl~ organio 1rfJ.);)ul:'ities~ Some 
~f th~ {lIlly ~talnplelm 1n faot w~ro tr'at~d with. 110 90" :but tbe vary 

,.~ l,t, 

ieei t'ee15pl@ttOn t1eti~ not aj;}p.l~ to ou:t' (W.Ej~ sit:lJ~~ a:tU, thG aeids 
Used in the e~periine!1t Werij t~1ii?1'J HOl alld t-bS('), 'J £J:'lOtfJ ort:anio 

~, (, . " . ' 

liIlpi4ritr1es o How~rv~;tl~ th~ Qlay~ U:~et! in1ght ~Mtt~ulu1-:'S in thG form of' 
pyri tee .. This fact was ovel""locked in the experiments and its 
effect on the bleaohed oil was not deterrnined$ 
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1- A geological, consideratio;n shows that Turkey 

more SaInI/les of r:i.'ltr.t.:lsh clays CH,Xl he t:ifo:r'.i:;.:eri on t,.{) iJWTHI'H " 

"tl1eir adsorptive lo','TerB. 

:?- Im.r:Lll,3 the experiments not a,II of blef 
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