
Energy Conversion and Management 56 (2012) 46–52
Contents lists available at SciVerse ScienceDirect

Energy Conversion and Management

journal homepage: www.elsevier .com/locate /enconman
A new catalyst system in transesterification of palm olein: Tolerance of water
and free fatty acids

Peng-Lim Boey a, Shangeetha Ganesan ⇑,a, Gaanty Pragas Maniam b, Melati Khairuddean a, Sau-Lai Lim a

a School of Chemical Sciences, Universiti Sains Malaysia, 11800 Minden, Penang, Malaysia
b Faculty of Industrial Sciences and Technology, Universiti Malaysia Pahang, Lebuhraya Tun Razak, 26300 Gambang, Kuantan, Pahang, Malaysia

a r t i c l e i n f o a b s t r a c t
Article history:
Received 9 September 2011
Received in revised form 14 November 2011
Accepted 14 November 2011
Available online 14 December 2011

Keywords:
Empty fruit bunch boiler ash
Calcium oxide
Transesterification
Base catalysts
0196-8904/$ - see front matter � 2011 Elsevier Ltd. A
doi:10.1016/j.enconman.2011.11.015

⇑ Corresponding author. Tel.: +60 16 9313075; fax:
E-mail address: shangeetha.ganesan@gmail.com (S
Boiler ash (BA) from oil palm empty fruit bunches used as pseudo-homogeneous base catalyst to transe-
sterify palm olein at mild reaction conditions (3 wt.% BA dried at 105 �C, 2 h; 15:1 methanol to oil molar
ratio at methanol refluxing temperature in 0.5 h) yielded 90% methyl esters. However, the catalyst
showed low water (0 wt.%) and FFA (1 wt.%) tolerance. Laboratory calcium oxide (Lab CaO, calcined at
900 �C, 2 h) was used as a drying agent and to enhance the FFA tolerance of BA. Transesterification with
Lab CaO (5 wt.% Lab-CaO; 13:1 methanol to oil molar ratio) exhibited good tolerance towards 3 wt.%
water and 4 wt.% FFA but only 67% methyl esters were produced in 0.5 h. A mixture of BA-Lab CaO (stoi-
chiometric ratio for Ca(OH)2 formation) catalyzed transesterification yielded 95% methyl esters in 0.5 h
and with higher water (3 wt.%) and FFA (4 wt.%) tolerance.
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