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ABSTRACT KEYWORDS 59
The bio-oil extracted from wild radish seeds is non-edible and it still remains an unexplored ~ ANOVA; Biodiesel; Kinetic
area in terms of its use as a feedstock for biodiesel. It was extracted from the seeds using Study; ‘?Pt'm'zat'or‘? Taguchi 60
mechanical expeller and the oil yield was found to be 46.2 + 2 wt%. The physical and chem- Method; Wild Radish 61
ical properties of the extracted oil were analyzed as per AOAC official methods. In this cur-
rent study, biodiesel was derived by catalytic transesterification reaction. The parameters 62
that influence the processes like methanol to oil molar ratio, catalyst concentration, reaction 63
temperature, and reaction time were optimized. Taguchi statistical method and Analysis of 64
Variance (ANOVA) table were used to understand the effects of the influencing parameters
and to optimize the biodiesel yield. Further, it was compared with Box-Behnken Design 65
(BBD) using Response Surface Methodology (RSM). It shows that Taguchi method gave simi- 66
lar results of RSM within a limited number of runs. At the optimized condition, the yield of
biodiesel was 94.58 wt%. Kinetic studies were also performed for transesterification reaction 67
and it was observed that the reaction follows pseudo-first-order kinetics. The reaction rate 68
constants and activation energy were determined. The physical and chemical properties of 69
the biodiesel were analyzed as per ASTM test methods and compared with ASTM 0
D6751 standard. 7
71
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73
Introduction Recently, biodiesel derived from vegetable oil 74
Petroleum fuels were the dominant energy source and anlllmal fsts has be}fome a great cogc}lerrlf fo; 75
in the last 55 years and later petroleum diesel — T¢S€a¢ lers ' ecau?e they 'corlilpete Wltl ood 76
was used as the primary fuel for diesel engines matﬁ.r(lia S (?m etal, 2010,1hSlva uinar et al, 201}?’ 77
due to its easy availability: and low cost. The Ras lf et al, 20}116,dCarvadof et al, 20é17)' I;l tf e 78
dwindling of petroleum resources gives way to ﬁaSt ew years t N ehman‘ or Vedgeta ¢ oclls (;r 79
the quest for alternative energy sources. In this uzln.an. c9nsumPl‘§ion as 1pcre}::se tre;nin ous.ly 80
context vegetable oil is one of the potential alter- efm lft li impossible to ilustlfy t[l € uselz Fb ese oils 81
native sources. But, the main disadvantageous '°F 1€ Morsover ’ dt esef 011 § couk 5 e more 82
properties of vegetable oils are its high viscosity, ~ XP el}slive to be us;. as tuels (Demir ES’ i008, 83
low volatility, and the several problems caused Demirbas, 5009)' This C}zIS}S Increases the tdr'glst 84
during their long time usage in compression igni- 0? reseirc ers to searc ¢ l())'r;. neiw non-edi le 85
tion engines (Corsini et al, 2015; Mohan et al, P ant oil as ahsource % )10 1efse (ngbft aq" 86
2016). Converting these vegetable oils to alkyl 201}3)' H_ence’ht e contri .utlon ° non};e ! eb?)l s 87
esters can solve these problems. Biodiesel is also sucd a;]atrop b po}?gamla, geem,fm; ua’biu e; 88
a low-emission substitute fuel for petroleum die- Sﬁe ’ L‘1lsum, pistac 1(f) i[c" 13 ufn athomable afn 89
sel made from renewable resources (Silva t.ese. 0115 are som.e of t elsggm lcant ilouriesh or 90
et al, 2017). biodiesel production (Balaji and Cheralathan, 91
92
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