
Actvaed carbon has been utlised as an
adsorben or many years in he rening o
edible oils, partcularly or he removal o
impurites ha are no so ecienly deal
wih by bleaching earhs alone. Actvaed
carbons also impar clariy and enhanced
sabiliy in ully rened oil.
The abiliy o remove a wide range

o impurites including pigmens,
dioxins, pestcides, polycyclic aromatc
hydrocarbons (PAHs), polychlorinaed
biphenyls (PCBs), chlorine, chloride
and organo-chlorine molecules makes
actvaed carbon an imporan processing
aid in he rening o edible oils.
While actvaed carbons are very useul

adsorbens o impurites, hisorically,
here have been problems associaed
wih heir use. This has been mainly due
o he breakdown o he actvaed carbon
partcles ino nes, he high uni cos
o he actvaed carbons, and high oil
reenton o he spen actvaed carbons.
High oil reenton in he spen carbon
resuls in increased rening coss.
The actvaed carbons utlised in edible
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Mos actvaed carbons manufacured in China and he
USA are coal-based

Activated carbon is used 
to remove a wide range of 
impurities during edible oil 
processing, and producers 
must take into account 
properties such as particle 
size, activation level and base 
materials when designing 
an activated carbon to meet 
rening requirements 
Dr Patrick Howes
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Design and use of 
activated carbon

oil rening are in powdered orm and
are eiher added separaely or pre-
blended wih bleaching earhs. Due o
he diculy o cleanly handling 100%
actvaed carbon, i is more convenien or
reners o utlise actvaed carbons ha
are pre-blended wih bleaching earhs.
The above mentoned acors need o

be considered when designing actvaed
carbons or use in edible oil rening.

Particle size, activation level
Partcle size disributon is an imporan
acor in an actvaed carbon. Generally, i
is a good idea o have an average partcle
size slighly larger han ha o bleaching
earhs, or example, 29 microns versus
abou 25 microns or bleaching earhs.
The proporton o ne partcles below

5 microns should be lower han ha or
bleaching earhs, hus minimising he
likelihood o breakdown ino sub-micron
nes ha are problematc wih poorly
designed actvaed carbons.
I is imporan o utlise a low-shear

blender when mixing actvaed carbons
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can be advanageous or he adsorpton
o cerain impurites. The srucure o
he carbon-rich base maerial can be
benecially reained in some actvaed
carbons, whereas oher actvaed carbons
may be less srucured or amorphous.

Pore size
Actvaed carbons can have a wide range
o pore sizes wihin a single maerial.
These pores are classied ino micro-,
meso- and macro-pores (see Figure 1,
right) and heir ranges are shown in he
ollowing able (see Table 2, below). I
should be noed ha here is no pore-
classicaton sysem ha is universally
acceped.
The various sizes o pores are

benecial as each ype allows preerental
adsorpton o impurites o a size ha
s snuggly ino ha size o pore. The
macropores and mesopores also ac
as pahways or he impurites o be
ranspored o he micropores. The
enaciy a which he impurites are held
in he pores depends on he naure o he
various sies on he adsorpton surace.
Adsorpton measuremens in actvaed

carbons normally utlise one or more o
he ollowing maerials: nirogen, buane,
iodine, mehylene blue, molasses and
annins (see Table 1, below).
While nirogen Brunauer-Emme-Teller

(BET) measuremens can measure boh
he surace area and pore size disributon
o actvaed carbons, i should be noed
ha he surace area as measured in
nirogen BET measuremens may no
be available or all he impurites o be
removed, as i depends on he size, shape
and naure o he impuriy.
Tha is why i is useul o consider he

adsorpton propertes using a range o
probe molecules o dieren sizes and
shapes.
Molasses have a molecular weigh o

abou 200. Tannins are large molecules

wih molecular weighs rom abou 500 o
over 3,000 and are useul or measuring
he larger pores in actvaed carbons.

Surface of activated carbon
The naure o he surace o he actvaed
carbon is also imporan wih respec
o he enaciy wih which he various
impurites are held wihin he actvaed

carbon. This is partcularly imporan
during he seaming/blowing sage or
he spen adsorben on he lers, where
he impurites could be los back ino he
lered oil i no held srongly wihin he
actvaed carbon conaining ler-cake.
The naure o he suraces has been

designaed H- and L-ype actvaed
carbons. H-ype seam-actvaed carbons
– being hydrophobic – absorb H+ ions
rom waer and are alkaline.

L-ypes absorb hydroxide (OH) rom
waer and are acidic.
There are several ypes o dieren

adsorpton sies possible on actvaed
carbon suraces including graphitc and
oxidised sies.

Conclusion
When selectng actvaed carbon or a
specic applicaton, acors such as he
molecular size, shape and ype o he
partcular impuriy o be removed are
imporan. This may be dicul when
rening an edible oil as here can be
a wide range o impurites presen, all
o which need o be removed. One
sraegy is o employ more han one
ype o actvaed carbon blended wih
he bleaching earh, so ha a wide range
o impurites can be removed a he
bleaching sage.
Actvaed carbons pre-blended wih

bleaching earh are now he choice o
many or everyday rening, as he blended
producs remove he wides range o
impurites, resultng in ully rened oils o
good colour, enhanced sabiliy, and crisp
brigh appearance.
Dr Patrick Howes is technical director of
Natural Bleach Sdn Bhd, Malaysia
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Type

Micropores
Mesopores
Macropores

< 2nm (<20Å)
2 o 50nm (20-500Å)
> 50nm (> 500Å)

IUPAC (1985)

0.8 o 10nm (8-100Å)
10 o 50nm (100-500Å)
50 o 2,000nm (50-20,000Å)

McDougall 1991

<10nm (<100Å)
10-100nm (100-1,000Å)
>100nm (>1,000Å)

OFI (TIGG)

Table : Range o pore sizes in actvaed carbon

N2
Buane
Iodine
Mehylene blue
Molasses
Tannins

3Å (angsroms) = 0.3nm
4.7Å
4.94Å
17.0 x 7.6 x 3.3Å
>20Å
>30Å

or micropores (BET pore size disributon)
or micropores
or micropores
or large micropores >15Å and mesopores
or mesopores above 20Å
or larger mesopores and macropores

Table 1: Adsorpton measuremens in actvaed carbon using various maerials

Figure 1: Classfcaton o actvaed carbon pore sizes
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