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Intercept A’ B c D’ R? Adjusted R? Predicted R? Adequate R?
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yield

A temperature (°C); B: time (min); C: molar ratio (m0l/mol); D: composition of oils (% canola oil).
“The capability of prediction of the model (R? and adjusted R?) is very good for biodiesel yield.
“The "Predicated R2" of 0.5813 is in reasonable agreement with the "Adjusted R2" of 0.6481.

“"Adequate Precision" measures the signal to noise ratio. A ratio greater than 4 is desirable. The ratio of 15.351
indicates an adequate signal. This model can be used to navigate the design space.
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Abstract

In the present work the production of biodiesel using mixed sunflower and rapeseed oil
in three levels (30% rapeseed and 70% sunflower, 50% rapeseed and 50% sunflower,
70% rapeseed and 30% sunflower) in a potassium hydroxide catalyzed
transesterification reaction' was investigated. Effect of different parameters including
composition of oils (30,.50 and 70 based on rapeseed oil), reaction time (30, 60 and 90
min), reaction temperature (45, 55 and 65 °C), ethanol to oil molar ratio (6:1, 9:1 and
12:1 mol/mol), reaction catalyst concentration (0.5%) and stirring speed (600 rpm) on
the production of biodiesel were. investigated. The properties were compared with
ASTM 6751 standard and an acceptable agreement was observed. Then a Design Expert
model and a linear regression model were designed to predict the biodiesel yield based
on parameters like reaction temperature, reaction time, ethanol/oil molar ratio and
composition of oils. Results of regression modeling showed the model prediction ability
of biodiesel yield with a coefficient of R?=0.50 also ethanol/oil molar ratio has the
highest impact on biodiesel yield. Comparison of regression model with Design Expert
model shows the superiority of Design Expert model with a coefficient of R*=0.582 in
the prediction of biodiesel yield.
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