
There has been increasing interest
in biouels due o nie supplies o
fossil fuels, the desire to reduce the
carbon intensity of fuels in order to cut
greenhouse gas conributon o global
warming, and the general desire for a
more sustainable future.
The rs generaton o biouels included

bioethanol and biodiesel. Bioethanol
is utlised in blends wih peroleum or
spark igniton engines (perol inernal
combuston engines), whereas biodiesel is
used in compression combuston engines
(diesel engines).
Bioethanol can be manufactured via

he ermenaton o sugars or oher
carbohydrates sources such as corn,
maize, sugar beet and waste straw.
Bioethanol is usually blended at a rate
o 15% in perol, alhough up o 85%
bioethanol can be handled by some
engines. Bioethanol is biodegradable
and, due o being distlled, is clear and
colourless.
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The growing ocus on renewable energy and uel is leading o greaer producton o biouels rom wase eedsocks

Te dierent processes  
to produce biodiesel and  
HVO have their own 
requirements for feedstock 
quality, requiring dierent 
pre-treatment processes and 
bleaching earths  
Dr Patrick Howes

u

Role in biodiesel/
HVO production

Biodiesel can be manufactured from
edible oils (riglyceride oils) or ay acids,
yielding ay acid mehyl esers (FAMEs).
FAME biodiesel is ypically blended wih
mineral diesel a levels o up o 30%,
alhough 100% FAME biodiesel can be
utlised in some engines.
The use o edible eedsocks o produce

fuel has raised ‘food vs fuel’ concerns and
is considered undesirable.

FAME biodiesel can also be
manuacured rom used cooking oils
(UCO) or wase oils provided ha he
oils have been appropriaely pre-reaed
beore esericaton and/or rans-
esericaton processes.
Sources of materials for the sustainable

manuacuring o biodiesel are plentul.
The curren global producton o edible
oils is more han 200M onnes/year
and contnually increasing. From his,
more han 40M onnes/year o UCO is
produced. There are also animal- and
vegeable-based wase oils such as palm
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BLEACHING EARTHS





‘Awide range of
adsorbents can be
utlised o produce
biofuels including
naural and acid-
actvaed clays,
actvaed carbons,

zeolies, magnesium
silicaes and silicas’

remove or conditon he phosphorous
gums and meals sals as ar as possible
before the bleaching stage.
Chelatve degumming wih ciric acid

enhances he removal o phosphorous
and metals.
We degumming is preerred or UCO

and wase oils even i he phosphorous
level is below 50ppm, as we degumming
will also enhance the removal of other
impurites, hereby reducing he demands
on the bleaching earth and minimising
bleaching earh consumpton.
I gums and soaps are no removed,

hey can block he surace and he pores
of the bleaching earth, reducing its
eciency.
A he adsorben sage, he bleaching

earh adsorbs or decomposes oxidaton
producs such as hydroperoxides,
aldehydes, keones, heerocyclics,
polymers, pigmens, residual soaps,
phosphorous compounds and race
metals.

Natural vs activated 
There are dierences in he ways naural
and acid actvaed earhs perorm
Natural bentonite clays act mainly as

adsorbens and have a higher caton
exchange capaciy (CEC) compared wih
acid-actvaed bleaching earhs.
Acid-actvaed bleaching earhs have

adsorben propertes and are solid acid
caalyss. The acid caalytc propertes
allow acid-actvaed bleaching earhs
o decompose he primary oxidaton
producs – hydroperoxides – ino
secondary oxidaton producs such as
aldehydes and keones, which may hen
be adsorbed by the bleaching earth.
Residual soaps can be adsorbed ono

the exterior surface of the bleaching earth
partcles and may orm a barrier ha
reduces he perormance o he bleaching
earth.
Acidic sies on he surace o acid-

actvaed bleaching earhs can spli he
soap, yielding meal catons and ree ay
acids. The acidic sies can also crack or
proonae pigmens so ha hey are no
longer visible. Removal of some of the
pigmens is cosmetc, bu larger pigmens
need o be removed o preven hem
blocking he pores and deactvatng he
heerogenous caalys utlised in he
hydrogenaton process.
While he acid caalytc uncton

o acid-actvaed bleaching earhs is
useul or cracking impurites, here
is also a downside in that undesirable
acid-caalysed isomerisaton and
polymerisaton reactons may occur,
depending on he processing conditons a
the bleaching stage.

Naural benonies have larger pores
han acid-actvaed benonie bu a lower
nirogen surace area and lower pore
volume.
Actvaed carbons have a high surace

area and pore volume, and can have a ull
range o micro-, meso- and macropores.
Each maerial has is own advanageous

propertes.

Diferent adsorbents
A wide range o adsorbens can be utlised
o produce biouels including naural and
acid-actvaed clays, actvaed carbons,
zeolites, magnesium silicates and silicas.
Each adsorben has is own special
propertes. Bleaching earhs are ofen
formulated from two or more adsorbents
o achieve all he desirable unctons o
remove impurites, while minimising any
undesirable side reactons.
The selecton o he bleaching earh is

very imporan as some bleaching earhs
cause he oil o gel when mixed wih UCO

or wase oils, such ha i is impossible o
ler he spen bleaching earh rom he
oil.
I is imporan o remove chlorides and

organochlorines prior o hydrogenaton
or he HVO process, oherwise he
hydrochloric acid produced during
hydrogenaton could lead o excessive
corrosion o he process equipmen.
This can be achieved by utlising

bleaching earhs ogeher wih actvaed
carbons, as actvaed carbons can adsorb
boh residual chloride and organo-
chlorines.
Naural- and acid-actvaed bleaching

earhs pre-blended wih actvaed carbon
are now increasingly utlised as a cos-
eectve adsorben sysem or rening a
wide range o oil qualites and oil ypes.
For he HVO process, i is necessary

o remove hose impurites ha could
adversely aec he perormance or
liespan o he heerogenous hydro-
reatng caalys by blocking is pores and
suraces. The lraton sage or he spen
bleaching earth can be considered as a
guard bed ha proecs he hydrogenaton
catalyst.

Spent bleaching earth
Spen bleaching earh ypically conains
abou 20-25% residual organic maerials.
I is hereore benecial o utlise he
spen bleaching earh direcly as a uel –
such as in in the cement industry – or the
spen bleaching earh oil can be exraced
and converted into biofuel.
Forunaely, he hydrogenaton process

ha akes place a high emperaure
enables removal o residual sulphur
as hydrogen sulphide gas, nirogen as
ammonia gas, and oxygen as gaseous
waer. The sulphur can be benecially
recovered rom he hydrogen sulphide.
The distllaton process ollowing
hydrogenaton leads o very clean
paranic uel wih no aromatcs or
oxygenaed producs.
Alhough curren biouels such as

susainable aviaton uel (SAF) can only
be viable when they are subsidised or
legislated for by governments, the desire
or a susainable uure and he eors o
utlise a wide range o wase oodsus
and agriculural wases as alernatve
sources o oil-based eedsocks indicaes
that biofuels will have increasing
imporance in he years o come.
Process plan conracors and bleaching

earh manuacurers will contnue o
innovae heir producs o mee he
challenges as susainable biouels markes
expand. ●
Dr Patrick Howes is technical director of
Natural Bleach Sdn Bhd, Malaysia
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