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I — LITRODUGTION - «

The use of adsorbent or " bleaching " clay to refine oils
and fats is as old as industry itself. In the terminology of the
oil industry, bleaching elays are the uatural cloys and those
that have been artificially activated by scld treatment.

Although & genersl proecedure for ascid-treatment of clays
has been described by santel (1), Burgnardt(b)end Kalichevsay ),
relatively little has been published concerning the procedure
of activation of clays and tihe chenzes whieh occur in the clay
structure during acid treatment.

The present investigation was direcied towards the TYe| el
tion of clays which would selectively adsorb calerﬂn& matter
and impurities from " pirina® oil, which was obtained from
Ldremit. The term activity refers to this property of clays

% Pirina" is the kind of o0il which is obtained by extr&ctiug

the traces of oil in olive seeds which were previcusly presse

]

for their oil content. The pirina oil is very dark green in coloy

[ o
This researca was done at the chemical engineering ilabors-
tories of hobert College. Attempts were made to ectivate clays
from different regious of Yurkey. These reglons are iitalys
{Tlunderen), hecigenir (yucurdren), Lsaigehiv (sallictepe), tas—

tamonn (ﬁgt&lﬂ&%am Villaze).

Clays were activated by making use of different -wmethods.
Clay activation depends on ten factors. Seven of them were varied

while the remaining three facitors were Lept constant ali the time
The "pirina® oil was bleached usiug the activated clays by

tw0 different methods

a— Tarect method
b=  Hexane method




-~
5
#a

PAGE

SCHOOL

ROBERT COLLEGE GRADUATE

BEBEK, ISTANBUL

THESIS

Yol
o
-
)
'] Om

gl =2 R
wd e 4
e - Ty
Vd ..,ﬂ ‘M...L 7 g .MM“
& + S S
& %o« =
) ol ot
@ fos} tond N
O 4
g oM e
T o
s 4 5
sy Mem s
0 Gu B BB
& oo Moo=
o 7 Gy A s
- h -
Ww D Gy G ﬂw ]
W 80 o8 = 2 o3
o o o = K o

rel
£
o

_ g
Foli *1 v
7 3o Gy oW

N
O
=T

33
0}
v o]
@ O T
e fd I B »
& £ =0 ]
ol Gy = ™
T oy oo T M
o w0 B W
5 eped
— - el
o £ PPN
o 3 = =
St
gl ® wom o
A wﬂa @ wnﬂa @ gfy ;
o o o Hm T
=3 i e mm
ot Ty 33 [ PR
T . ® e
0 IR S R I
o g oo O 4
R = el @
& PTIN ¢ T M
& © -
P c BT
@ € £ ¥ B
o gl Lo T\
4 EERE B A
(o33 &= mw
o @ e
£
Tt §4

,vere m

3 S
iy ] =y
ot nﬂw £ at
% 2 4&. b
=4 g e =4
2o @




THES

ROBERT COLLEGE GRADUATE SCHOOL

BEBEX, ISTANBUL . PAGE o

The mosTt common hleaching clay is
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Clay nminerals exlst for the most iaxt 1. very fine varticles

3
- p——— e 1502 e ks
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D

rn, The

e - 5 EE RPN 3§ W
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8
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wtterns of many materials

i
has diffraciion
on e
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B
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The d values whicii ajpear at the leflt-upper coruner rejpresent
the most intense lines in the diffraction jpattern. lamely, 100,75,
and 50 % intense lines., The number }30513 correspounds to the jlace
of this card in tane ASTJI zrouy.
It is rather difficult to identify an unimown sample directly|
from ASTi cards. Yberefore an auxilary boos named Hanawalt index
(32) is used sinmltaneously . Tae procedure to identify au un-
known crystal material is given later in the section regarding

the experiments.
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Theory of Activation and Bleaching

Aotivatrion Theories:

PR
30 18

The term Tactivation” of clay material with acid treatme:

B

rather difficult to de§0?ibe. Various authors define it differently
and sometimes contradict each other,

Liexander (8) defines activation with acid treatment as
removing alkalies, aikélime earths, some of the alumina and leaving

a residue of very fine grainsg of aluminum =ilicsate.

and Puri {(21) assert that treatment of clay samplas with hydrochlorid
3 G 5 . . A R P £ e o
acid at 1007C rsduces the content of A1,0,, Fe,0,, alkali oxldes,
. <5 o5

clays is the activation. Specilic surface 1s increased by the

formation of the hydreted silica which in turn breaks the bonds of

the montmorillonite. This theory is also supported by Komarov (12).

Komarov suggests that after activation with hydrochloric acid, the
crystal lattice of wmontmorillonite is desiroyed and only relics of

the original mineral remain.

Mills (19) visualizes the activation by acid treatmant

£

cceuring by attack from the edges of the montmorillonits lattice

i

thﬁ““iﬂas@ivabla”

bentonites weres so constituted that they lost
most of their alumina content during acid treatment znd became more

nearly pure =silica,
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das
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Morita (15) found no noticeable correlation between chemical

3 3

‘ % Aot § oy Tvigd 2= 12 111y 5
el ' 18y g SRR ¥ 4 4 & i ne  ound
composition of clays an their capacibty To sctivaticn, but ne 1OUl

s relation between the schivation and the concenﬁ?atlgﬂ of the

s I3 T o
liminary konowledgs

the most important

- 3 ; 9oy o 9
ant the activatico

simost identical in chemical compositiocn.
Organic scids do not have neasrly the power of mineral acids to
sotivate bleachinp eavths. The reason for this fact is explalned

treated wikh

-
) i

2 3 R 3 N . o » ' P
a minsraL @ Aa 08 > acic ne Conne e 11 Tne

resulting product from the itreabtment with tartsric scid was high.

ries Tormulated belore 1950 rely oum

o

~3
oy
[0
o

Kazuniko {18) stated that adsorption activity

By o 5 8 ~ 7l
aching actlon of
L e 23 4y P
and earths containing nydratsd Fe
3 - 2 £y s Ty i ~ [ 3 &
activities. The same thing is also asserbed by Ross (20) in

B g e g 5 d ;- o~ i 1 - - )
increased ag its contert descreased,

his indicated by the fact that an earth which

takelhh up all the color it will hold, yilelds all of its color to
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D
=
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@
iy
mé
Reg

The expesrimental work can most convenilently be pr

P
]
P ¥
e
" S
ot
ey
@

describing separately {(a) the experimental spparatu
mﬁt@?iﬁls used and {¢) the experimsntal procedure.

a) Experimental Apvaratus

The main componenits of the apparatus ars:

1) Reflux system cam@@a@d of a refllux condengsr, 8 750 ml.
reflux bottle and & thermomster as shown in Figures
four send Tlve.

2) Equipment for obtaining H.5 {to be used in clay

7} ZEeway produser

P R ] ey de b b E
ware ¢obbtained from the lecati

g
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e )

W
P

Eskigehir - Mihaliggik (Gukurdren)

¢
(=21
o)
0
£y
e
)
=
£

Kgstamonu
Kastamonu -« Aptel Hasan

Theze g$ayu will be referred Lo as ulgcﬁgcd,chfang QE

. s : [iEw] " 2 o 3 A §t
Standard bleaching earths named as "Fulmond grade A=A

concentrated, 37 percent by weight and pure)

respectively

2. Pirina oil

3e
and "Red Hill-Surrey KN 11

e EZSOQ (concentrated and pure)
"ol

Experimental Procedure

The

4) Activation Experiments

3) Bleaching Experiments

D)
1)
F)

experiments of this work can be classified ass

fdo

Degree of Activation neasurements

Methylene Blue Method
Spectrophotomneter method
Xeray Experiments

Different Methods of Blsaching

Chemical Anslysis of Clays

Activation of clays depsrds on the following factors

Y]

¢) particle size - hence vore size and surfsce ares
d) pH
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(A%
-
=3
o

fots
o

b)) of drying of sctivated clay

i) Temperature
a) of activation
Y AT N s 4 2 ey ; Yoy
b)) of drying of activated clay
The activation experiments were carriesd out by chaunging

o

one variable while keeping the others constant as indicated in

Al11 the expsrinmenbs wsre barfOfﬂmd using the same
sxperimental method. This method is @sscrfﬁmu ag Tollows:
The five types of clays are vruuﬁd to powder size, sieved

through 0.25 mm. openings and dried at 100°% ror ons hour.

In sach of ths five reflux bottles 30 gm of clay, 75 mi of
distilled H,0 =nd a caribain concentration of acid were mixed. Ths
&
ingredients woere refluxed Tor a ceria time at 108YC. Then the

for about 20 mirutes. A two layered solution and a residus were

obtained. Ona layer of the solution constituted the dissolved

he other layer was excess acld, After

L

alkalies in the c¢lay and ©
ien,

b
pondins
o3

pouring off the sclut the regidue in the beaksy wae washsd

neutrality or to a certaim pH value. Then 1t was filte reﬁ using
a BlUchner funnpel and & vacumm punp. The residus was then drisc

in the oven at a certain temperaturs for three hours. The dried
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material was ground to powder size and sieved through (.25 mm.
opsnings and kept in a desicator. 411 of the activation
experiments afebshﬁwm in Table I

B. Bleaching fxperiments

The results of & bleaching experiment dspend on the
following factors

1) byetﬁﬁd used for bleasching

2 » bleaching

3) Stirring of the oil

1) Bleaching temperaturs

5) Amownt of clay used

6) Type of the matsrial to be bleached

in these experiments, the last three variabliss wers held

stante.

o
p
3

1

4]

Bleaching Method 1

One hundred grams "pirina oil" were weighed into a
| -~ 3 - 0y O‘s & 3o Y,
heaker, 1t was heatad to Y07C in the

P oy ] 3 M e b L0 3 8
clay were added. To maxinize bleaching

4
S

stirred almost conbinuously. The bleaching was continusd Iov

166

¥

’1(&
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TABIE I

Bxpeyriment Type of Tyve of (Lonos of o ef Time of ﬂwiﬁg * Brying { Particle ; Molature Activation
Bumber . Ulay Aedd Aeid Activated | Activalion Time - | Tompapaturs Sige Prosent | Temporature
Fo 8 lay hz hr A () % e
I ¢;~¢, | EOL 20 ( 3 3 120 0.25 10 105
iz Gy=Cy He1 30 T 3 3 120 025 10 105
6,65 | Gl 40 7 3 3 ' 105
@1"’35 HEL 50 i 7 : 3 3 105
¢y~ Ho1 60 7 3 3 105
;ﬁlmﬁﬁ 30 : - 3 3 105 :
0, 30 5 3 1e5
Cq 34 6 3 105
€y 34 6 3 10%
Gy 38 6 3 105
C, 38 é 3 105
Gy 31 3 3 105
¢, 32 3 3 105
by 33 3 3 105
N 34 3 3 105
¢ 36 3 30 105




TABIE X mm*tinuﬁéi.

T g i fixy T
Geperinent | R

woo of | Type of]  Congs of W oof - Pime of Drying Deyilog Particle | Moilsbure | Acklvation
Humber Clay fold 348 Aptlvated | Activation | Time Tomperature Bime E’mmm @arﬁlmrga*tm@

Clay ‘ b hp 6o (g & "

-

AT Uy

1
%’%
e

"

W

3 120 0625 10 105

AR 4 oy L EeR E 7 120 0,85 10 105

Lar - Rl
£

e G, | HEGL ECR R | 3 120 025 10 105
e B e 34 3

0025 10 105

£imd

025 _iﬁ} 106 4
025
Q@Zﬁ

CRRTIT ¢ il oo g2

Lo

Rt Gy | B8O, 1 33 0625

L

Lol

0,25

o

G 25

¢y 32 3 105
b1 33 3 105
Gy 34 3 w05

36 3 105
% 3 105
3. 105
3 105
3 105

2
52N
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versus wave &Fhmﬁh

o

400 0,00 580
410 0.00 590
42¢ . 0.00 600
430 T09.00 610
440 0.00 ‘ 620
450 0.00 630
460 0.00 640

L.40 650

3.00 660

490 54U 700
[ i IS [ v ‘
U - 8.00 71

11.00 720
15.00 730
18,50 | 240
22.00 740
23 .78 750
26,50 750

Ny o 403
29.50 7o
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According to Stern (45), soybean oll containing hizgh anw
centration of pigment is Tirst trested with cha arcoal and then wit

Qla Fhis method is not applicable to oils which have already

e e

baen ir@ateC with acld clay. & briel discriptlon of this method

Ten x2. of a darg gresn oll was pretreated with 100 gm. ve-

a 5 0 . “he oil
gipal-
TO

getable charcoal and then heated for 1u minuies atv
wes then Tilt 9 wted with 10mnml. he

i e i
teneously with 450 gm. sucrose plus HU gm

Stern (45), the resulis obtained sere puch belter than e ease
when the clay was The only bleaching agen In the present ine-
vestivzation , the above procedure is use are
altered as Tollows:

fen ml. of pirina oil , 1 gm. coeconut charcoal, 10 mi. .
hexaie , J.45 gm. graommlated 8ucrose snd 1L gm. clay are used

are presented in Yable 4.
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Paflern of Clay €5 (Raw)
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thig doe es not mean theb Ql@a@ﬂlﬁg or the. decolorization continuas
indefinitely., The process of adsorption of coloring medters la of
a rvevergible nature, After a given time the proecess of »isorpilon
reverses itself and one gets desorption which is the ndesired ceasel

The time of aﬂﬁivafiﬁmy when HC1 ig the activating scid, 1

three hours. However/ when Hgsaé ig uged, the activation periaé tg

z hours. A@?lvatlen experinents of fhree—acug period i Tor h23$4
did not gvve ?atls1aa+orv results, ﬁ

! :

The - firs% bieaébzng method as iﬁéiaaieé jn Section I*I ﬁro?ad
satisfactory., The %scand method is of no gra@ﬁ;cal imporiance,
Hexane method alsc gave satisfactory r“%ﬁl%ggthW@Vﬂ? it is
_xnéaﬂvsnveﬂt in th, ense that its praceéuﬁe ‘is complicated, tak@g
longer time. and maﬁy reagents are required. - However, hexane method
is not tfleﬁ for alljﬁlay gsamples, Therefore a completely
coneiugivgfétaﬁemen%lgegarding itg efficiency cannot be made.

The “usults of the chemical analyses of the clays ﬂaaflrmeﬁ
the hypothesig that aclé activation increages the ratio FL P
<, B
81051 ALL0 3 For G, clay this ratio is incressed from 7 to If5.
o8

In addition there is an inerease in 5i0, percentage of the wampleg

X~ray diffraction patterns are the most ugeful Hocls for the
present investigation. ‘

The mogt activable clay &1 proved Lo congigt of hall Q
which is the second eritical materisl (after %bﬁ m@nﬁ@@% 1lor
to give adgorbing capacity to the e¢lays.

e:’o‘"-

The I-ray diffraction patterns of ﬁi before and @%@? the
activation processg are exactly the seme ag shown in FA?E&&S 7. aga‘
8. Thlg indicatesg that the crystal gtructure of the a&av i@ not
ééé%roy%d during the process of activation as is ,sgeried by

W

Nagornaya (11), It is not irue that only relics of the original

5

1]

mineral remain together with silica gel, But destrucstion of crysital

NIRRT AR
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: structure might occur only with montmorillonite (12), Further
- experiments should be done along this line,

]
by

The efficiency of clay materials for adsorption is also a
'func%ion‘ of drying temperature. Although G, clay activated with 37%
HCL gave od resulits, when thig eclay was air dried the transmiselion
obtaiﬁed )30 mau was only 30%. - o

Burghardt (5) in one of the steps in activation procedure allows
live steam at two or three atmospheres through an szeid proof
digtributor and brings the system of clay and acid to boiling. Also

pure wood vesgsel and agitator are used as reaction vessel.

@

In this work, glasss apparatus was used anﬂ boiling
at one atmosphere pressure without using liv

o

& Ao B S e & 3 Xy . wz_{v_,m -
{ fact thet pregsure ineresse and the aqueliity of
b L0 K. N gy bt R - * . S a0 E L
effect on the setivavion., However 11 is
nitr i e e o 2 T oy g oy e —‘»v DG o | R »ﬁ;” e
nltrogen ins BG’F’J, I 8L &LLG VIS O Lncivelged preggure neve o

The '-i;f;ﬁ@ﬁheaia adveeoted by Ichire-Hars

o ey P g % S . Fe % i)

snd xoanthophylls abgorb light of 400 - GO

.. -, & e ” . . TSR T W e -
shgorb at 670 ~ 80 ma could not e fMlly sk

L - A 3 34 : : o~ s 3 PPN o2 7 7 . < B g Y S e
Pigure 1%, 1t 1lg seen that at £70 =~ 30 ma and 400 - 90 n
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AR

aﬁ@ﬁﬁu& gilleate hydrated and of lonshlinide. Clay € 189 aonposed
il ard do nﬁé of CaRh, end ¢lay Cq is %awngsad of slancndive and

@f K AL 81 0, (refer to firures ? theeush I10)  Dhevelove
&guafbbaiay& pnd bg:u adgorphiion pow e to
montmorilientte mineral and iis sa.  Th ulohd ba due fo

the orlentation of fhe polexr groupe op orpanio 2old molesules
toward the surfase (15) of the admorbent or 1% mizhd be Jue o the
electrie charpre of the epystal lattlee nm 1t 1o ammeriad by
8h. Battalove (04). HExaess alestrie eharre aittrneilnge
eandle sglds present in the oll lg sonfirmed wiith the
'ga“b iaventipation sglnee hallovalte arvatal lattlee im not
oted by asld treainment, blemolilns oapaolty of 1% wilsht be Aue
result of eleodtrle attraetlion pasuliling behtwesn hallevailtle and
polar sroups in the plvins oil.

N = G gt B
zhe polap

The clays under daveaticaltion wavs wnot conivel’
haveas o slave sontalning sulfur not in the form. of
gulfa%@s$ a Aiffersnt prosedure should be applied ag is explained
by Eberhard Lelste (44). Beeause sulfur vemsins in the astivated
product snd partly passes from thepe into the bleached product the
game remtriotien holds if the activation iz ocarried out with asids
econtalning gulfur or gteam-diptillable orpanie impurities. Some
@f the elay sampleés in faet were trveated with H.80, but the very
1ast restristion dees not apply te our eoee glnoe djz the solds

ted Top aul lwe
.

gwé in the emperiment weve puve HOL and H.80., fwves from organic
impurities. Howevey, the slays used might contadhi-8 in the form of

pyrites. This fact was overlocked in the experiments and it
ffect on the bleached oil was not determined. v ‘
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