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Production of Biodiesel from Waste Fat
in Waste Water of Marine product Processing Plant
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Abstract:

This research was to study the waste fat in waste water from sea food processing plants as the raw material for biodiesel production. Due to high free fatty acid content(about 70-85%), two-step process reaction was required. The first step
was esterification using sulfuric acid as acatalyst to reduce free fatty acid from 70-85 percent to lower than 2 percent. In the second step, transesterification, potassium hydroxide was applied as acatalyst in the reaction between the
product from the first step and methanol . The optimum conditions for the esterification step were 10:1 molar ratio of methanol to oil, 3 percent of sulfuric acid by weight on fat and 240 minutes of reaction time. The optimum conditions for
the transesterification step were 1.5 percent by weight of catalyst, 6:1 molar ratio of methanol to the product from the esterification step and 30 minutes of reaction time. The maximum purity of biodiesel was 67.0 percent. The quality of
biodiesel passed the standard community biodiesel follow ASTM standard.

Introduction: Biodiesel is arenewable fuel. It is produced from high quality food grade vegetable oil which makes biodiesel more expensive than diesel fuel. Therefore,a low cost feedstock is needed. The waste fat from a grease tap of a
waste water treatment plant for marine production plants is considered as an available feedstock to produce biodiesel in this study. Due to high free fatty acid (FFA) content in waste fat, alkali is used as a catalyst in transesterification to
produce biodiesel, which gives low biodiesel yield because FFA reacts with alkali to form soap, resulting emulsification and separation problems. To resolve these problems, acid catalyst has been used as a pretreatment step. Sulfuric acid is:
the most commonly used catalyst. The optimization of pretreatment reaction was investigated with sulfuric acid dosage to reduce FFA content to below 2%. Alcohol molar ratio and reaction time were also studied. The transesterification
reaction is carried out with an alkali catalyst to investigate the optimum dosage of potassium hydroxide, methanol molar ratio and reaction time. Biodiesel quality will be evaluated according to ASTM standard for community biodiesel.

Methodol ogy: Results and Discussion :

The initial content of FFA of the waste fat in this study was 70.14% . Esterification process ,the FFA content
decreases with increasing sulfuric acid dosage ,as shown in Figure 1. The reaction was controlled at a constant stirring
speed of 500 rpm., a constant temperature of 60 °C, a reaction time of 4 hr. and molar ratio of methanol to fat 10:1.The
optimum dosage of sulfuric acid was found at 3.0 % w/w. Different molar ratios, 6:1, 8:1, 10:1 and 12:1 were tried for acid

) A X Extraction with methanol esterification. The FFA got lowered to maximum extent using molar ratio of 10:1 which resulted in maximum
Wastefat from grease tap Filtration Dehydration at 110°C L1VV) 9conversion as shown in Figure 2. When varied the reaction time, the optimum reaction time for the waste fat in this study
was 4 hr.The FFA was decreased to 1.25% and get maximun %conversion to FAME at 88.44% as shown in Figure 3.The

summarized result of optimum conditions of the esterification step for the waste fat in this study were 3.0% ww of
sulfuric acid, 10:1 of molar rationand 4 hr.of .reaction time. This condition can decrease %FFA from 70.14% to 1.25% and
get maximum %conversion to FAME at 88.44 % .
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2. Esterification

Raw material from Methanol /water
pretreatment step - /
=
Methanol mixed with | ad

Sulfuric acid ‘ Methyl ester / oil Alkaline catalyzed transesterification process was further studied by using a pretreated product from the
esterification step that had an FFA content of 1.25%. Potassium hydroxide was used as catalyst at different dosages range

0.5 to 3.0%,molar ratios of methanol to the product from the esterification step of 6:1, 10:1, 15:1, 20:1, 25:1, 35:1 and 40:1.

and a different reaction time of 30-120 minutes. The result showed that catalyst dosage of 1.5% w/w gave maximum
67%FAME as shown in Figure 4. The further experiment with molar ratio as shown in Figure 5. It show that the molar
ratio was not a significant effect on %FAME (2.6% difference) . The effect of different reaction time of 30-120 min. was
also not a significant effect to % FAME as shown in Figure 6. The summary optimum conditions of transesterification
quua.fmm process were 1.5 % of catalyst dosage, 6:1 of molar ratio of methanol to the product from the esterification step, reaction
esterification step \ time of 30 min at temperature of 60°C and the reaction stirring speed of 500 rpm. The color of biodiesel turned from dark to

. b lor after transesterification step.
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3. Transesterification
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