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A durable catalyst developed for green biodiesel production from low grade feedstock through one-step catalysis
y

Access More info via mobile

Note: Subject to da&adulgesbym T p—

MBS ESOm R A BARR — - MRAEBEEM MK
R@e » —EAMREZRA - BNESRBELCE R ESHEENE
YIRME(C RSN - UL [ROm N BE i 5 R AN SR BL Bl s i HE 1T F
b IR RELEMSCRREL o MBS EYSORBEARNES
IKERRIREE Ko ogmg - AMAELAE)T/K - B R NI - AR T E

b —EARAE RSN GEEYShERELE - ©HRE
BRENEERMREBRARET - BRI hE RS - T
HERPTEELTK B EERRERKAKIERD o
‘ A ( : zzn::t’ael:'leisas:‘:ns:fs:(ilnza(lc’;erbon neutral)
. —a( > -
0{% %’6 "‘ Photosynthesis

L@»
J>O
%

o
Crude oil Diesel co, Biodiesel Plant oil Plant
s biomass
-’}
“‘f,
* v
*Non-renewable

C‘
{}O
*Net CO, emitted

P S B RO K EL R B

Origin of biodiesel and its advantages over fossil fuel
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The newly developed catalyst 100
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Biodiesel made from free fatty acid
rich oil using traditional biodiesel
catalyst with soap and gum
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Biodiesel made from free fatty
acid rich oil using one-step solid
catalyzed reaction without forming
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Graph showing the new catalyst’s excellent
compatibility towards free fatty acid present
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Graph showing the new catalyst’s
excellent compatibility towards water
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Graph showing the new catalyst's
excellent durability towards biodiesel
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The catalytic performance of the one-step simultaneous biodiesel synthesis of
the catalyst towards various alcohols

Biodiesel is a renewable liquid fuel originated from biomass, but it is
not widely used because of its complicated production process and
high cost. Since conventional liquid catalyst can only convert plant
oil in its purest form into biodiesel, raw plant oil must be purified by
adding strong acid or alkali before it can be used. To remove the added
acid/alkali, the biodiesel must undergo a purification procedure
which generates a huge amount of waste water. Therefore, PolyU
has developed a new class of solid catalyst for biodiesel production.
This new catalyst has excellent adaptability to low grade unrefined
feedstock like waste cooking oil, and no waste water is created during
the production process. In addition, it operates at significantly lower
temperatures and pressures due to its high catalytic activity, which
can reduce cost and energy consumption.
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formation soap and gum in the oil present in the oil synthesis of unrefined low grade oil
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Alcohol Conversion (%)

Without FFA addition With FFA addition

Methanol 97.3 98.6 * One-step biodiesel production from low grade unrefined feedstock

Ethanol 84.1 90.1

1-Propanol 70.5 82.0 ° ; ; ; indi

L Btenn] GEE s No washing with fresh water required for biodiesel produced

e Operates at low temperatures and pressures which can
reduce cost and energy consumption

* The catalyst demonstrates excellent reusability and robustness

This new catalyst is designed for one-step energy saving biodiesel
synthesis from low grade unrefined feedstock containing high free
fatty acid and water content with no post-production washing
required. Toxic methanol used can also be replaced by ethanol or
propanol which makes the process more sustainable.
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e Gold Medal - 43rd International Exhibition of Inventions of
Geneva, Switzerland (April 2015)

e Thailand Award for Best International Invention from The National
Research Council of Thailand - 43rd International Exhibition of

Inventions of Geneva, Switzerland (April 2015)
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