
There has been increasing interest
in biouels due o nie supplies o
fossil fuels, the desire to reduce the
carbon intensity of fuels in order to cut
greenhouse gas conributon o global
warming, and the general desire for a
more sustainable future.
The rs generaton o biouels included

bioethanol and biodiesel. Bioethanol
is utlised in blends wih peroleum or
spark igniton engines (perol inernal
combuston engines), whereas biodiesel is
used in compression combuston engines
(diesel engines).
Bioethanol can be manufactured via

he ermenaton o sugars or oher
carbohydrates sources such as corn,
maize, sugar beet and waste straw.
Bioethanol is usually blended at a rate
o 15% in perol, alhough 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 greaer producton o biouels rom wase eedsocks

Te dierent processes  
to produce biodiesel and  
HVO have their own 
requirements for feedstock 
quality, requiring dierent 
pre-treatment processes and 
bleaching earths  
Dr Patrick Howes
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Role in biodiesel/
HVO production

Biodiesel can be manufactured from
edible oils (riglyceride oils) or ay acids,
yielding ay acid mehyl esers (FAMEs).
FAME biodiesel is ypically blended wih
mineral diesel a levels o up o 30%,
alhough 100% FAME biodiesel can be
utlised in some engines.
The use o edible eedsocks o produce

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

FAME biodiesel can also be
manuacured rom used cooking oils
(UCO) or wase oils provided ha he
oils have been appropriaely pre-reaed
beore esericaton and/or rans-
esericaton processes.
Sources of materials for the sustainable

manuacuring o biodiesel are plentul.
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
vegeable-based wase oils such as palm
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‘Awide range of
adsorbents can be
utlised o produce
biofuels including
naural and acid-
actvaed clays,
actvaed carbons,

zeolies, magnesium
silicaes and silicas’

remove or conditon he phosphorous
gums and meals sals as ar as possible
before the bleaching stage.
Chelatve degumming wih ciric acid

enhances he removal o phosphorous
and metals.
We degumming is preerred or UCO

and wase 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 earh consumpton.
I gums and soaps are no removed,

hey can block he surace and he pores
of the bleaching earth, reducing its
eciency.
A he adsorben sage, he bleaching

earh adsorbs or decomposes oxidaton
producs such as hydroperoxides,
aldehydes, keones, heerocyclics,
polymers, pigmens, residual soaps,
phosphorous compounds and race
metals.

Natural vs activated 
There are dierences in he ways naural
and acid actvaed earhs perorm
Natural bentonite clays act mainly as

adsorbens and have a higher caton
exchange capaciy (CEC) compared wih
acid-actvaed bleaching earhs.
Acid-actvaed bleaching earhs have

adsorben propertes and are solid acid
caalyss. The acid caalytc propertes
allow acid-actvaed bleaching earhs
o decompose he primary oxidaton
producs – hydroperoxides – ino
secondary oxidaton producs such as
aldehydes and keones, which may hen
be adsorbed by the bleaching earth.
Residual soaps can be adsorbed ono

the exterior surface of the bleaching earth
partcles and may orm a barrier ha
reduces he perormance o he bleaching
earth.
Acidic sies on he surace o acid-

actvaed bleaching earhs can spli he
soap, yielding meal catons and ree ay
acids. The acidic sies can also crack or
proonae pigmens so ha hey are no
longer visible. Removal of some of the
pigmens is cosmetc, bu larger pigmens
need o be removed o preven hem
blocking he pores and deactvatng he
heerogenous caalys utlised in he
hydrogenaton process.
While he acid caalytc uncton

o acid-actvaed bleaching earhs is
useul or cracking impurites, here
is also a downside in that undesirable
acid-caalysed isomerisaton and
polymerisaton reactons may occur,
depending on he processing conditons a
the bleaching stage.

Naural benonies have larger pores
han acid-actvaed benonie bu a lower
nirogen surace area and lower pore
volume.
Actvaed carbons have a high surace

area and pore volume, and can have a ull
range o micro-, meso- and macropores.
Each maerial has is own advanageous

propertes.

Diferent adsorbents
A wide range o adsorbens can be utlised
o produce biouels including naural and
acid-actvaed clays, actvaed carbons,
zeolites, magnesium silicates and silicas.
Each adsorben has is own special
propertes. Bleaching earhs 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 earh is

very imporan as some bleaching earhs
cause he oil o gel when mixed wih UCO

or wase oils, such ha i is impossible o
ler he spen bleaching earh rom he
oil.
I is imporan o remove chlorides and

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

bleaching earhs ogeher wih actvaed
carbons, as actvaed carbons can adsorb
boh residual chloride and organo-
chlorines.
Naural- and acid-actvaed bleaching

earhs pre-blended wih actvaed carbon
are now increasingly utlised as a cos-
eectve adsorben sysem or rening a
wide range o oil qualites and oil ypes.
For he HVO process, i is necessary

o remove hose impurites ha could
adversely aec he perormance or
liespan o he heerogenous hydro-
reatng caalys by blocking is pores and
suraces. The lraton sage or he spen
bleaching earth can be considered as a
guard bed ha proecs he hydrogenaton
catalyst.

Spent bleaching earth
Spen bleaching earh ypically conains
abou 20-25% residual organic maerials.
I is hereore benecial o utlise he
spen bleaching earh direcly as a uel –
such as in in the cement industry – or the
spen bleaching earh oil can be exraced
and converted into biofuel.
Forunaely, he hydrogenaton process

ha akes place a high emperaure
enables removal o residual sulphur
as hydrogen sulphide gas, nirogen as
ammonia gas, and oxygen as gaseous
waer. The sulphur can be benecially
recovered rom he hydrogen sulphide.
The distllaton process ollowing
hydrogenaton leads o very clean
paranic uel wih no aromatcs or
oxygenaed producs.
Alhough curren biouels such as

susainable aviaton uel (SAF) can only
be viable when they are subsidised or
legislated for by governments, the desire
or a susainable uure and he eors o
utlise a wide range o wase oodsus
and agriculural wases as alernatve
sources o oil-based eedsocks indicaes
that biofuels will have increasing
imporance in he years o come.
Process plan conracors and bleaching

earh manuacurers will contnue o
innovae heir producs o mee he
challenges as susainable biouels markes
expand. ●
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