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RESUMEM
Tierras decolorantes de yacimientos egipcios.

LA presanba irnestigacion iraka de la decoloracion de acefag
vagelales usanda herras activadas oblenidas de yacimianiog
SEpCas, comparandola con & Tonsl FF usado normalments en
la industria aledcala oeal. La cormparacion se mealizt, no sdlo so-
b la basa dal poder decolarame de la bara, g0 tembién sobna
la pase die sus edecios an la poidez dal aceile, la formacion oa pe-
remicas y la velocidad de descompasicadn de los perdidos arms-
dag en aldehidos ¥ celonas duranin o procaso de decolorsaidn
La acivacion de ins mussires de berras recogdas se hizo uilizan-
oo CIH 48, CIH BN y Ha50, 30%. Los lesls de decolomodn de las
musstras aciivadas g4 lévaron a cabo Esando s cualns lipos
mayifilasios de acaites procesades en Egipio; acess de samila
ha algodon, de grasal, da so@ v 0 palma. Ademds de os (esis a
escala ga laboraloeio, la evaluacion de las muestras actreadas, 5o
realizd @ pscala Industial La aplicacian industrial ha damastradg
qQue las lierras ocalas activatas pueden sar utilizadas can dxile
como leies decolorantes de aceiles locals. De ssta modo pue-
deN USaNEe Comd sustiulns de las varedades mas frecuenteman-
Iz mporiadas ¥ usadas por al 560100 eoeilen.

PALABRAS-CLAVE: Acoite vagetal — Adearbente — Tigrra
dacoliranie

SUMMARY
& bleaching earth from egyplian local deposits.

Tha prasani investigation deals with the beaching of
'»B-;EMIG iz using activated days collectad from some deposits
In Egypt a8 camparad 1o Tonsil FF currenly wsed by local od
incusiry. Tha comparison was made; nat oaly on the bass of the
decalowrising power ol the sarth, bt also on the basis of fs
eflects on the ol acility, lormation of tha ol paroxides and the
dacompasitian rate of the paroxdes o aldehydes and
ertanes during the bleaching process. The astivation of tha
collected parth samples was made using 4N HCI, 8M HCI and
A0 HyS0. The biaaching tests of the activated samples wera
parfarmed ugng the major four oil iypes processed n Egwpi
being coftonsead, sunllower, Soyban and palm ois. In addition
to fhe laboratory-evaluation legls, the perdormance of ihe
aclivated samphas, which showed promise on the lbb-scale have
baen also tesied on an industrial scale, The indusirial appication
has proved that the activated Ipcal aarh's can be successiully
uEad as bleaching earih of lacal ois. Thus it can be wEad a5 a
Bubstitute of $he varaties curmantly imparled and used by the loeal
ail sechor,
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1. INTRODUCTION

Vegetable oil bleaching has been generally
practised for the purpose ol removing the
objectionable colour bodies from the refined ol (1)
Adsorbents used in bleaching are usually materials
with high surface activity such as Fuller's earth {2-4).
The efficiency of the bleaching process will be thus
datermined by the type of adsorbent used and the
natura of the colouring matters in the retned o, in
addition o soma other factors such as the bleachng
lemperalure and the mode of Dleaching (5). Since
different vegetable oils vary widaly in their contant of
Ihe natural pigments, a bleaching earth which is for
nstance excellent for a certain oil, may not be
necessarily suitable for another type of oil.

In fact, bleaching earth does more than just
Dleach. It may have catalylic activity that afiects tha
oll composition, acid properties that influence the
level of free acids n the bleaching oil and an
adsorption capacity o remove the metallic cations in
the refined oil or the natural antioxidants such as
tocopherols. The final quality of the ol & thus
controlled not only by the adsorption capacity of the
adsorbent 10 colouring matters but also ils catalytic
and acyd properties (6). In addition, the stability of
the bleached oil to rancidity is greatly determined
by the adsorbent capacity to remove the metallic
cations in the refinad oil which act as prooxidants
ar 1o remove 1he locopherols which acl as
antioxidants. Thus, the salection of e most suidable
acsorbent Lo bleach certain oil should ba made very
caralully, in order to achieve the best results of a
bleaching process (7).

In Egypt, 1,200,000 ton of ol & processed annually
The earth used in bleaching © totally imported from
Garmary, England and soma ofher places. The average
dose of earth used n bleaching is about 1% of oil (B).

This work assesses the feasibiity of using
activated earth samples from some local deposits in
Egypt as a substitute of 1he mportad earth currently
used in kocal oil incustry.
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2. EXPERIMEMTAL

The experimental work has been planned 1o
evaluale some activated samples from some local
daposits in Egypt as bleaching agents of vegetable
pils. The parameters which were be considersd
include the oil colour, the peroxides of the oil that
might dévelop in the ail or decompose during the
bleaching process, the oil acidity and the stability of
the Dleached ol to oxidation after the bleaching
process.

2.1. Materials

Three difterent clay samples were collected from
the clay deposits in Egypt being the Morth Coast
(south of Alamien), sample |, Abou Tartour plateau at
wesiern desert, sample 11 and Nile vallay; sample 11,
Each of the three samples was then acid aclivaled as
will be explained later. In addition, Tonsil Clay FF, a
product of Sud Chemie Co., Germany was also used
in this investigation as fhe standard type currently
used in local ol industry. These clays were used for
bleaching of some alkali neutralized vegetable oils
These oils included cottonseed, palm, soybean and
sunfiower oils which are the most common oils
processed in Egypl.

Analytical grade sulphuric and hydrochlaric acids
ware used for earth activation,

2.2. Methods

Activation of the coflected ciay sampies

The acid activation of the collected samples was
made according io the procedune of LA lbrahim (3],
Eight activated samples ware prepared using 4N and
6M HCI and using 30% H;S0: as described in the
inflowing table

(S Samgle  Activling  Actialed AT

ple  Locality dcsid Bample Activation
| HNaorth Coast AM HCI 1 0155
I Morth Coasl  30% HS0 2 0,138
il AbouTargur i HCI a 0125
Il Abou Tarour EM HTI 4 0.130
Il abou Tarmowr  305s HpEO g 0.12%
I Mie Valey 4K HTI 5 0145
i Mis Valery EM HCI 7 LR %)
I Mievaley 305 HzS04 B 0144
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Activated clays are sub-bentonites, which mostly
consist of low swaelling types of monimarndlonite.
Interstratified structure of dlite and montmorillanita
with appreciable base exchange capacity are also
activabie. Acid treatment, by sulfuric or hydrochloric
acid, replaces exchangeable k, Na and Ca by H in
the interlameliar space and also leaches out a part of
Al Fe and Mg from the lallice struclure fo create
Micro- &nd Macropores,

Bleaching procedure

About 20g oil were weighed in a conical flask {100
ml capacity] and heated o 373% on a
thermostalically lemperature-controlled hot plate unit
combined with a magnetic stirrer for about G600 sec.
The bleaching earth was then added at a level of
1.5% of the oil weight at the same lemperature
followed by fitratsom. The all colour, paroxide value
and acid content of the oil before and after bleaching
ware datermined. The oil colow was measured in
terms of Lovibond colowr units (using 1° cell) and in
terms of colour index as will be explained later.

In addition to the lab-scale experimental work, it
was also planned o assess the suitabilily of the
activated samples on a fulkscale industrial procass.
Howevier, not all samples usad on tha lab-scale were
applied on the industrial scale. The ndustrial application
was parormed using three activated samplas anly,
which gave the best results on lab scale,

The indusirial bleaching process was parormed
at Alexandria oil and Soap Company; Egypl using
0.4% aof the earth based on the oil weight. The il
batch consisted of 4 fon cottonseed oil and 13 ton
suntlower ail. The bleachad oils were then measurad
for thair Lovibond red colour units on 5 14 " cell, as
usually done at the plant. The time of oil fittration from
the earth was also measured in each case.

2.3. Analytical methods

The colour indices of refined and bleached ol
samples were measured according 1o the
recammeandations of Pons et &l (10), The colour
index was estimated as the sum of the sixtesn
absorbancies of the il over a wavelength range from
400 to 550 nm {10nm interval) mullipled by tan.
Spectropholometeric  readngs  were made on
Shimadzu Recording Spectrophotometer  LV-240
using GOl as a blank.

I addition to the colour index, peroxide value and
acid value of the oils before and after bleaching have
been determined according to the Official and
Tentalive Methods of Analysis (11).

3. RESULTS AND DISCUSSION

The results of this study were used to evaluate
the efficiency of the activated samples from local
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deposits in Egypt as bleaching earth of vegetable oils
compared to Tonsil FR. The parametars considersd
werg; il colour, paraxida content and oil acidity.

3.1. Efect on oll colour

It can ba observed from Table | through (4) that a
clay sample thal gives good resulls with cerlain oil
will not necessarily give similar resulis with other oils,
For exampla, the best clay for bleaching of sunflower
oil was thal sample taken from the Morth Coast and
aclivated using 4N HCI (sample 1). However this clay
was the keast efficient for bleaching both soybean
and cotffonssed oils. The best clays for bleaching of
coftonseed il were those taken from the MNorth
Coast and activated using 30% H:50, and that takan
from thie Mile Valley and activated using 6M HCI, The
coleur indices of the bleached oils using these clay
samples were 93.71 and 94.02 compared 1o 99.48
using the standard earth (Tonsil clay). On the other
hand, both clay samples taken from Abou Tartouwr
and Mile Valley and activated using 6N HC| gave the
best decolourizing efficiency in case of soybean ail.
The colour indicas of the bleached oil using hesa
i samplas wara 53.14 and §3.03 comparad to §7.1
using Tonsil clay. Regarding palm oil, it can be
abserved that all activated local clay samples gave
similar resulis as Tonsil FF

In general it can be stated that the activated clay
samplas number 1, 4 and 7 were almost as efficient
as Tonsil FF regarding s decolounsing power. As
previously described in the experimental work
sampa (1) is the sample taken from the North Coast
and activated using 4N HCI Samples (4) and (7]
refer 1o those samples taken from Abou Tarour and
the Nile Valley and activated using 68 HCI. Thase
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fhree samples ware used in the full indusirial scake
application.

Effact of the bleaching ciay on the peroxide and
acid contents of the oils

It can be observed from Tables |-V that the
bleaching process using the aclivated clay samples
as well as the imported earth (Tonsil) has
insignificant effact an the oil acidity.

Cn the other hand, the bleaching efiects a
decrease in the peroxide content of the oil. For
axample, the peroxide content decreased from 28,7,
32.15, 26 and 30 megkg oil in case of palm,
soybean, coltonseed and sunflower refined oils 1o
16, 16, 6.6 and 1B magkg oll respectively after the
beaching process. The effect of the clay which is
taken from the Mile Valley and activated using GMN
HCI (sample 7) was comparable to that of Tonsil FE

Resulfs of full -industnal scale application of the
aclivaled earlh

The rasults of full-scale application of tha most
efficient activated samples numbers 1, 4 and 7 as
previously described are listed in Table V. This Tabss
lists thi red Lovibond color of the bleached oil, tha
filfration time of the oil from the earth and the change
irt il ackdity due to bleaching. The Lovibond red color
units of the oils bleached with the activaled samples
numbers 1, 4 and 7 were 7, 6 and 6.1, respectivaly.
These valuss wers within the accepltable color limits
according to the Egyptian standard speciication which
states that the Lovibond red units should not excesd
7.0 using 5 V4 . Sample 7 was advaniagecus over
sample 4 since the filtration time was lower i.e. the
filtration rate was highar

Tabide |
Results of Sunfllower Oil Bleaching using Local Clays as Compared to Tonsil FF

Lowibond
oil Type of Attivated Colout Peraxide Velue  Ackd Value
Sample Clay Used Arid e Vellow Red v megkg  mg KO Ol
¥ R 10A

Refned R Mone — 157.38 8 0.8 14 31.00 1 980
T Tonsi FF = 836 a 01 4 25.737 1.750
1 Morh Coast  HOH4N) 85.38 3.1 02 5.1 24,640 1855
2 Morth Coast  HzS04(30%) 9363 3.6 0.2 5.6 25.230 1817
3 AbouTertous  HOH4N) A9.15 a 032 5 23 4g2 L
1 Abou Tartawr  HOHBN] 87.13 3.2 0.5 B2 19184 1782
5 Abeu Tartowr  HzS04(30%) 20.20 a 0.2 5 18.280 1522
[ MiaValey  HCHAN) o802 a3 0.5 8.3 20.770 1,802
7 MiaValey  HCHEN) 101.08 a3 0.6 8.3 22 976 1,880
8 MiaValey  HaSOW(30%) 96,10 2.2 0.5 B2 23.300 1738
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Results of Collonseed Oil Bleaching using Local Clays as Compared to Tonsil FF

il Typa of Aitivated Colcar x Peroxide Yalue Acid Walus
Samgdha I:I.lyl.lud B Index Yallom Bed N I'I'mu ﬂiﬂﬂﬁ'ﬁ“
b R 18R
Aelined A Monge - 18213 (& 1.3 18 .00 Q.58
T Tonsil FF = ap 46 EG 1.0 16.8 T.H3E 0.347
i Maorth Coast HCIAM) 115.87 .8 08 138 G.E2T 0.693
2 North Coast  HaS0uw{30%) 23,71 L4 09 14.8 6621 0458
3 Ak Tartour HEIAM) 101.00 59 0.5 138 19.740 0.400
i Abau Tartour HCIEM) 119.8% 6.0 0.8 14 BE30 067
5 Abou Tartour  HaS0wW 305 112,06 5.8 140 15.8 22270 0.ag2
g Miia aliay HCI[aM} 115,14 5.8 1.1 16.48 16809 0523
7 Mile Valey HCIEM} T, 02 5.0 0e 13.0 10:308 0,355
] Ple Valley  HpS0uiM0 %) 108,62 5.9 ik} 14.9 1062 0.33%
Tabse |
Results ol Soybean Oil Bleaching using Local Clays as Compared to Tonsil FF
Lordibond
ail Tvpa of Activated Colour Peroxide Vakse  Acid Vaim
Clay Used Akl Iindex Yallow Red Y4 kg g KOH'Yyg il
L R 108
Aedined R Mong = 291,92 11 0.9 20 a2 18 T
T Tonsil FF - G710 d a 10 21.96 028
1 Mgrth Coast HCIaN) 17110 | 04 12 15,43 036
2 Marth Goast  HaS0e|30%) 148.08 7 o4 11 14.97 &0
3 Ak Tarour HCIanM) B9, 31 -} 0.3 11 16.31 0.30
4 Abou Tarsour HGIEM) 53.14 4 0.3 § 18,17 0.35
5 Abou Tartour  Hz50430%) 108, 24 g 0.3 i2 18,50 0.3
L it alsay HCIamM) 1049, B0 =] 0.4 g} 17.10 0.34
7 il abay HGIEN) B0 3 0.4 7 19.70 0.32
[i] Mig Vabay  HS0u{30%) 121050 g 0.4 12 25,69 Q.37
Table IV
Results of Palm Oil Bleaching using Local Clays as Compared to Tonsil FF
Lovibond
il Type of Acthrmied Cotrbour ForouideValus  Acid Value
Sampie Clay Used Bcid Invche Yellow Rid ¥ meglyg my KGkig O
¥ R 108
Relined A Mene — 6726 1.0 03 an 2871 0.34
T Tonsil FF — 3883 08 L] 08 16.15 0.38
1 Morth Coast HCH 4N ag.ap 0.6 0.0 0.8 20.58 0.34
2 Morth Coast  HaSO630%) 35.45 0.9 0 08 1863 0.35
3 Abow Tarigar HECIAM) 31.13 (EAr) 0.0 0.7 2233 0.349
dq Abou Taripur HCI(BM) 2967 0.6 a.o DE 1865 034
3 Abou Tartour  HzS0w|30%) 308 07 .o 0.7 25.55 038
i} Nim Wabay HCIaM) 44 53 09 oo k] 1823 DUAG
T Nia Valey HCIEM) 303 09 o.n o8 16.00 L1}
A Hilg Valley Hz500E 30 %) A2 853 0.9 0.0 0.8 Z1.15 .37
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Table W

Results of industrial application af the
activated clay

Bieaching Eartn  AedLovibond  Change im 0il  Filiration

Lhsed Caller an 571 Acidily Secul
Mone {refned o) 9.6 i T
11} Marh Coast 7 Mil 21
4] Abow Tarbour G Mil 27
(7) Nilg Valley 8.1 Mil 21

4. CONCLUSION

I can concluded that the local clay deposits at the
Mile Valley in Egypt can be successiully used as a
substitute of the bleaching earth currenily imporied
by the local oi sector, when the lormer is aclivaled
uging 6 HCI,
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