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DEFAULT REPORT

Peak Component Time Area Height Area

# Name  [min] [uV*sec] [uV]  [%]
3 C120 11680 290 156 003
6 C140 13632 685 365 007
7 C14:1 14131 278 097 003
8 C150 14611 241 140 003
9 C160 15563 45274 26129 486
10 C1671 15789 2327 1042 025
11 unknown 16137 487 276 005
12 C17:0 16455 484 281 005
13 ung 16.653 1086 320 0.12
14 C18:0 17.373 24269 9716 260
15 C18:1 17.584 533177 154970 57.23
16 C18:2 17.980 201462 B4007 2162
17 C19:0 18.261 22926 11649 246
18 C18:3 18.565 59367 26479 6.37
19 C20:0 19220 6062 2780 065
20 C20:1 19.428 13520 5890 145
21 un7 19753 430 142 005
22 ung 19913 723 320 0.08
23 C21:0 20233 277 108 003
24 C20:4 20447 290 083 003
25 un3 20597 200 057 002
26 un4 20760 202 083 002

27 C22:0 21312 3640 1431 039
28 C221 21991 10275 39934 1.4
29 C23:0 22011 10 385 0M
30 un10 23993 2341 694 026

931662 3315.96 100.00

Figure 1-Biodiesel GC graph at 65 °C, 2hr and 1% catalyst
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Table 1- Experimental variables and selective levels for biodiesel production

Variable Level 1 Level 2 Level 3
Temperature (°C) 55 65 75
Time (h) 1 2 3
Catalyst (%) 0.5 1 1.5
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Table 2- Taguchi experimental design based on L9 orthogonal array

Experimental Runs | Temperature (°C) Time (h) Catalyst (%)

1 55 1 0.5
2 55 2 1

3 55 3 15
4 65 1 15
5 65 2 0.5
6 65 3 1

7 75 1 1

8 75 2 15
9 75 3 0.5
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Table 3- Designed experiments efficiency

Experimental Runs | Efficiency (%)
1 75.4

95

93

88

85.7

96

89.7

94.7

82.7

T s il Bl ol 2 eGS0 8 5 25T e oo sl iably 5 e o Jolins 1 asllnn jshicne
A ool (F) adayly 5l Sla o Egammo usd (sl 9 <85 1,8 colatl 5,50 (ANOVA) il )l
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Table 4- Efficiency for each level of variables

Variable Level 1 Level 2 Level 3
Temperature (°C) 87.8 89.9 89.03
Time (h) 84.36 91.8 90.56
Catalyst (%) 81.36 93.56 91.9
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Figure 2- Comparison of catalyst amount effects on biodiesel production efficiency
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Table 5- Analysis Variance on Methyl Ester efficiency

Variable Degree of Freedom SS MS Variance Ratio P
Temperature (°C) 2 6.68 3.34 1 Not significant
Time (h) 2 95.33 47.67 14.27 Significant
Catalyst (%) 2 262.7 131.35 39.32 Significant
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Figure 3= Reaction time and K2CO3/Al203 amount effects of on biodiesel production efficiency
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Biodiesel, due to its environmental benefits and similar properties with diesel,. is considered as a fossil
fuel alternative. Rapeseed oil is used to produce biodiesel in presence of K,CO3/Al,O3. For catalyst
preparation K,CO3; was loaded on the Al,O5 as support using impregnation. Taguchi’s experimental
setup was used in a completely randomized design with two replications for transesterification reaction
and investigating the effects of reaction time, temperature and catalyst concentration on biodiesel
production efficiency and to optimize the number of experiments. Also, molar ratio of 15 to 1
(alcohol:oil), catalyst concentrations of 0.5, 1, 1.5, 2, 3 and 5 wt.%, reaction temperatures of 55, 65 and
75 °C, reaction times of 0.5, 1, 1.5, 2, 2.5 and 3 hr. and stirring rate of 600 rpm was used for
transesterification reaction. Highest biodiesel yield (99%) was obtained by transesterification process
at 65 °C using 2 wt. % of K2CO3/A1203 for 2/hr. Comparing these results to other researcher’s results
shows that the loading ratio of K,CO; compared to KNO; and Ca(NOs), can increase the biodiesel
production efficiency in alumina-based catalysts. Analysis of variance analysis with regard to catalyst,
reaction time and temperature variables indicates that temperature changes have no significant effect
on the efficiency of methyl ester production, but the effects of time and catalyst concentration on the
reaction rate is quite significant.

Keywords: Biodiesel, Heterogeneous Catalyst, Potassium Carbonate/Alumina, Transesterification
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