DOI : 10.22034/jrenew.2023.183874

1400111125 :cdly s o s 9 9 pans syl sole Aol uad
jrenew.ir 5,

1402/02/05 : 225, &6 Online ISSN 2676-2994 print ISSN 2423-4931

o

sy dlie 42 36 o o 1403 il 5 s sl o)l ol Jlo (

g (€95 31 J309m ddei (g5lw donter 9 (55l
3 owlap ply Zobog demmo 1,15 g doso duw

Ol s 5l ints oSy 15 5 i o anrd (oign oSSl Ll -1
Oyl Gl Gl aio oKils G g b ¢ gonds  cmdign 0Kl (s )| ol I aiSgel isls -2
Ol s et et oy IS 5 S o (e 0SSl o Lslinl -3
jokar@sutech.ac.ir N YAVF-YV0O7 iwy Bgaio ol s

onS
S 230 a8 G gu 6ly celio (0l SB (Lad Glocsgn B0 alS g aoe Cuny sla Sogll 538l 59, Gralidl 4 azg b
5 3ldas gl cnl )3 0,5 o)Ll Wndy waxs SS9 &S ladpnogm 4 OlFes (Rl GlatSsw ol dlex Sl il 43S )15 axg 090
ol STy el o a3 ls (Lol JolSS 02 )80l 5 e 580 055 b (genlSiady sl il T (o g 089, Jioe Sy (22l ileatee
o Sln e (AR DML 5 Laools a4y azgi b ocand 00 plomil gl )51, S5 50 5 S50 by 5B j9hm 50 (gl
ol 0l >yl (25°C-65°C) odgamma j0 oo g (5-12) edgomme j0 89, 4 Joilie Joo Cond (071-4 Wi%) oogams 1o 49561 cdale lojon
bo 230 5l golpiing Jow a5 ols lis oo sleosls § Jow zull dunlie .ol duloes ouls 0ols dawgd Jow ;0 Jaezme (S syl )l (pizren
IR L )ls 92y abaly (CondUlS lale 5 JSIl 4 (029) (oo S dlod) Hge slayielly 5 Joge 085l (o olo (las (giladie gl el s )55
OgelSdy il (il 5 STy e Ll o5 (8L (sl e 51 Lol 5o waubion (2l Jdgm 003k Ul cdale pals g Sl (89, (Jge S g oo
Jade 70°C los 3 15 24, 4 Jgilbie Jgo s 074501 wi% 5561 cdale caige Julpd 5o .0 oolitul Jpogm o0jb faile, yiSlas 4 cqx
ey 96187 7. oy Jpsom o5 ooih

Qg 55551 (65l At (83 bdoe ¢y gumlSey il il 5 g (589 J 009 10 5l9uals

Modeling and optimization of biodiesel production from soybean oil
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Due to the increasing environmental pollution and the reduction of fossil fuel resources, the choice of a suitable
alternative for non-renewable fuels has been given much attention. Among several alternative fuels, biodiesel is also
clean and is produced from renewable sources. In this work, the mathematical modeling and optimization of the
catalytic transesterification process for producing soybean oil biodiesel by MATLAB software and differential
evolution algorithm has been investigated. The potassium hydroxide was selected as a homogenous catalyst for
transesterification reactions in a batch reactor. Based on the experimental data, a model has been proposed to predict
biodiesel production in the catalyst concentration range of (0.4-1wt%), methanol to oil molar ratio range of (5-12) and
temperature range of (25-65°C). In addition, the unknown kinetic parameters of this model have been calculated. There
was a good consistency between the model and experimental data. The modeling results showed that there is a
relationship between biodiesel yield and effective parameters (temperature, oil to alcohol molar ratio and catalyst
concentration). By increasing the temperature and oil to alcohol molar ratio and decreasing the catalyst concentration,
the yield of biodiesel increases. Finally, the model was assisted in finding the optimal conditions of the
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transesterification reaction to maximize biodiesel yield. In the optimal conditions (catalyst concentration of 0.4501 wt%,
molar ratio of methanol to oil of 15 and temperature of 70°C) the biodiesel yield reached 96.87%
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