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In recent years, coinciding with the expansion of biofuel production, attempts have also been made to
optimize production processes. In this study, Response Surface Methodology (RSM) was used to
investigate the transesterification reaction of rapeseed oil for biodiesel production. Three main factors,
in order to convert triglycerides into fatty acid methyl esters (FAME), were applied according to a
central composite design. These factors were catalyst concentration (NaOH), reaction temperature and
time. The yield of methyl ester as the first response was determined using NMR method. The second
response was the commercial cost of production. The results showed that the best conditions for
producing biodiesel in constant molar ratio of 1:6 oil: methanol were the temperature of 59.45 oC,
NaOH concentration of 0.31 %wt/wt and reaction time of 60 min. At these optimum conditions, the
yield of methyl ester and cost of production for one liter biodiesel are 78.65% and 70.58 ¢, respectively.
Also, some chemical and physical properties of biodiesel were compared with petro-diesel fuel.
According to the results, biodiesel fuel is a suitable substitute for petro-diesel fuel.
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Table 1 Properties of rapeseed oil.
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Fig. 1. Transesterification reaction
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Table 2 Variables, units and levels of selected central composite design
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Table 3 Experimental design matrix for biodiesel production
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75.032 75.3115 72.81 61.56 11.25 2
76.755 77.0051 68.91 58.23 10.68 3
71686 70.9907 76.91 65.63 11.28 4
68.340 67.9034 83.61 61.18 14.42 5
66.096 65.4732 86.18 72.25 13.93 6
71812 71.4382 74.12 55.84 18.28 7
56.684 57.2508 85.39 62.45 22.94 8
75.054 75.1042 78.72 65.86 12.82 9
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64 0.9 45 1
50 09 66 2
40 03 60 3
50 09 45 4
50 09 24 5
40 15 60 6
50 0.06 45 7
60 03 30 8
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40 03 30 11
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50 09 45 13
60 15 60 14
40 15 30 15
50 1.74 45 16
50 09 45 17
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Table 5 Analysis of Variance (ANOVA) for the Response Surface
Model
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Table 6 Statistical Parameters Obtained from the ANOVA for the

Response Surface Model
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Fig. 6 *H NMR spectra of (a) rapeseed oil, (b) rapeseed biodiesel, (c)
diesel
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Table 7 Properties of biodiesel and petro-diesel
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Fig. 7 Response surface plot for the interaction between variables for

methyl esters production (a) concentration of the catalyst and time; (b)

concentration of the catalyst and temperature; (c) time and the

temperature
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time; (b) time and the temperature; (c) Concentration of the catalyst and
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