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Abstract
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This research was begun from enhancing oil recovery from spent bleaching earth (SBE) which is a
discarded waste from the vegetable oil industry. This work aims to formulate the microemulsion-based washing
agent containing surfactant as the main component for extract oil from SBE. Alter that the residual vegetable
oil was developed to be microemulsion-based biofuel to replace diesel fuel. The microemulsion-based biofuel
consists of vegetable oil-residue oil- diesel- ethanol- surfactant. For the washing agent formulation study, the
optimum formulation of a single surfactant, 10% vol. Dehydol LS3TH in saline solution (15% wt. NaCl), provided
the oil extraction efficiency of 71.38+1.75% . For the mixed surfactants, the formulation of 4 % vol. Dehydol
LS3TH and 10% vol. Levenol WX in saline solution (10% wt. NaCl) showed the highest washing efficiency to
90.291£0.01%. For the seed germination and root elongation of greenbean and soybean on treated SBE using
a microemulsion-based washing agent, all seeds were planted in petri dish at 25£2°C and 80% soil moisture
content. The results showed that Greenbean and Soybean could not be germinated on the untreated SBE. After
washing with the microemulsion-based washing agent, 85.33+5.58% of greenbean and 56.00+7.60% of soybean
germinated on the treated SBE, which was not significant (p<0.05) as compared with the control. For the root
elongation study, the average root length of greenbean and soybean planted on the treated SBE was not
significant as compared with the control. According to the greenhouse gases (GHGs) accounting, the results
showed that the GHG emissions from the SBE waste management using microemulsion washing agent were
324 kgCO,eq/ton SBE. This process could be reduced up to 86% as compared to the burning in an incinerator
(2,314 kgCO,eq/ton) and using hexane (2,965 kgCO,eq/ton).

For the formulation of microemulsion-based biofuel from the recovery of vegetable oil, the results
showed that the optimum formulations were the composition of Dehydol LS1TH with 40% vol. ethanol and the
volume ratio of residual palm oil / palm oil / diesel of 50:0:50, 40:10:5, and 25:25:50. The optimum formulations
were selected with the goal of the optimized surfactant for occurring Winsor type 1l. For fuel properties, the
kinematic viscosities of the microemulsion-based biofuels were 3.22-3.28 mm?/sec. However, free fatty acid
content (0.56-0.94 mg KOH/g) was slightly higher than the biodiesel standard. Thus, this research could be
concluded that microemulsion-based biofuel from residual oil in SBE has the potential to produce renewable
fuel in the future. The treated SBE using the microemulsion-based washing agent did not affect the seed
germination and root elongation of the experimental plants and thus could be developed for use as a soll
amendment. Additionally, these are the alternative approaches for SBE management. The treated SBE could

be reused, resulting in the reduction of SBE waste to disposal and GHSs to the environment.

Keywords: Spent bleaching earth, Greenhouse gas emissions, Microemulaion- based biofuel, Microemulsion-

based washing agent
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