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ABSTRACT

Biodiesel production from chicken fat containing 0.45% FFA using sodium hydroxide as catalyst was
studied under different conditions. Methyl ester was used as indicator. Box-Behnken Design was used for
experimental design with three factors: reaction time (60, 90 and 120 min), amount of sodium hydroxide as
catalyst concentration (0.5, 1.0 and 1.5 %w/w) and methanol to oil ratio (3:1, 6:1 and 9:1) was investigated to
find the optimal conditions. Reaction time, amount of sodium hydroxide as catalyst concentration and
methanol to oil ratio were the significant factor influence on methyl ester. The second order polynomial
regression model obtained was fitted enough with R”of 99.58% and Rz—adj of 98.82%. The methyl ester of
biodiesel by sodium hydroxide as catalyst was obtained optimum at 99.80% with methanol to oil ratio of
7.48:1w/w under the catalyst concentration of 1.40 % w/w and reaction time was used in reaction is 81.82
minutes, respectively. The physical and chemical properties for biodiesel production from chicken fat had a

reasonable agreement with ASTM 6751 biodiesel standard.
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AN9199 2 ANINNTAANULILNNINAAILLL Box — Behnken
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1 120 0.5 6
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3 90 0.5 3
4 90 1.5 6
5 60 1.5 9
6 60 1.5 3
7 120 1.5 3
8 90 0.5 9
9 120 1.5 9
10 60 1.5 6
11 120 1.5 6
12 60 0.5 6
13 90 1.5 9
14 90 1.5 6
15 90 1.5 3
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(W) (M (Gewaz) (M) ©) (%)
1 120 0.5 6 90.7
2 90 1.0 6 96.4
3 90 0.5 3 73.4
4 90 1.0 6 96.8
5 60 1.0 9 95.4
6 60 1.0 3 75.9
7 120 1.0 3 78.6
8 90 0.5 9 92.5
9 120 1.0 9 94.3
10 60 15 6 96.4
11 120 15 6 94.2
12 60 0.5 6 83.4
13 90 15 9 96.5
14 90 1.0 6 95.7
15 90 15 3 83.5
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M19719% 4 AdNLsransnisannes

Term Coef SE Coef T P

Constant -21.0125 6.57415 -3.196 0.024
T 0.8046 0.10367 7.761 0.001
M 46.8 5.01136 9.339 0.000
C 14.7375 0.83523 17.645 0.000
T -0.0031 0.00052 -5.908 0.002
M*M -9.4 1.8787 -5.003 0.004
Cc*C -0.8306 0.05219 -15.915 0.000
™M -0.1583 0.03008 -5.263 0.003
T*C -0.0106 0.00501 -2.105 0.089
M*C -1.0167 0.30083 -3.38 0.020

S =0.902497 R*=99.58% R’(adj) = 98.82%
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M19719% 5 N199LATIzA N U991

Source of Variance DF SeqSS Adj SS AdjMS F P

Regression 9 958.352 958.352 106484 13073 0.000
Linear 3 588.818 204 443 838.148 12050 0.000
Square 3 234.059 234.059 78.020 95.79 0.000
interaction 3 35475 35475 11.825 1452 0.007

Residual Error 5 4073 4073 0.815

Lack-of-Fit 3 3453 3453 1.151 3.71 0219

Pure Error 2 0.620 0.620 0.310
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Maximum
y = 99.7964
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Variable N Mean St Dev SE Mean 95% ClI T P

experiment 3 99.267 0.351 0.203 (98.394, 100.139) -2.63 0.119
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Dotplot of methyl ester

(with Ho and 95% t-confidence interval for the mean)

T T T T T T T T
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