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Abstract

This thesis is to perform and to simulate the production of 200,000 liters per day of
biodiesel by a batch process. The study covers both steady-state and batch simulations.
Feed stock of palm oil with weight fractions of triolein, tripalmitin and trilinolein are
0.4019, 0.4738 and 0.1123; respectively. The transesterification using KOH as a
catalyst is the main reaction. Batch time and liquid volume calculated from batch
simulation were used in the economic section in order to calculate the payback period.
In this study, addition glycerol purification section is introduced to study by varying the
number of mixers from 1 to 5, reactors from 1 to 3 and washing tanks from 1 to 2. The
result showed that the process with glycerol purification section has a lower payback
period than without this section even though the additional glycerol purification section
needs a higher investment cost. Their two products can make the payback period
shorter. Then the crude palm oil price is investigated. The study revealed that the more
expensive the palm oil price, the longer payback period is; consequently, the process
with purification section can absorb higher palm oil price than process without the
purification section. The amount of impurity is also interested. This research considered
only on a beta carotene which affects the colour of glycerol and palmitic acid. This
section studied two reactions transesterification as a main reaction and saponification as
a side reaction. The composition in feed stock includes triolein, tripalmitin, trilinolein,
beta carotene and fatty acid. The composition of fatty acid was varied from 0, 2.5, 7.5
and 12.5 % weight with content beta carotene at 2.5 % weight. The result shows that
12.5% impurity gives the highest payback period, followed by 8.5, 2.5 and 0% impurity
at the lowest payback period. In case of the impurity in feedstock is between 2.5 to
7.5%, it appears to only slightly affect the payback period. In conclusion, the biodiesel
process with glycerol purification section consists of 1 mixer, 1 reactor and 1 washing
tank is optimum for investment in biodiesel production.
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