g o

(IF=TY)NIE-Y olo 310 B cdw 0 5lows v § St 0398 um ) o (S38195T g pole

)tz Jolge 38 57 5 50 b S 30 S ) ol 0 i a0 (150
MOPSO s 5951 31 kil b 0T o 9 Culdd pus ol oo Coxi

W S Lo yodlé

Jandaghi@ut.ac.ir
Y i Lb) A0S
v & > v 1]
3 &
SHP o po
AVIBIYY @by dy g, AVIFIA bl o b

onS

Ol 1y Sliizes 51 6 ko hnd ScSgus B I ol SIS (slasl5 Lactl 5 (550 50 55 b 51,55 2l i B g dige
Al alils ae) (pl )0 cete LEE WlgT g0 (om) S g il alls iE pdsasaed sl (65, mle axwgi o U cwl ails
Sl 0595 G ) u,uol.s 0 iy a8 (gl y u’.ab) Gy aelp Joe SO 4l )l alio Q.:I u’lol RV

Ok b pe gl ools 5 ol pae (Tl (gl ol 05150 4 asl sy 40t 5 (sl bl Sladllae 5o 1 (peiizea 1 ooy 32 (SH9)
S e S50 90 Sla el ly Dlpds KA 5 0992 3550 50 5 3 Sl Alas 35 5l G 5 4l )50 50 sl el
Blas o ay o 0,5 Plas Jlis 4 a5 (531 adas iz Ll moxo sae 651, aliy Joo S Gupw Sl 08,5 (659l 2oz |
el 03,8 )l Bl (oo 0398 Cens el 050355 SG )3 5k 4 Jpaze ) Gloj 03,5 Sl 5 (S L DI oS
ey 0l 55 Bz 3 g b Sl 5 JBlaor (S im0 B s ol ool s o 5] o 10 iy
5 solaidl Gua b 95 el Cawd 4 gl bl aioel Casd 4 Cudgame (5,8 ax 0 calisee polie Il 4 (5 i 4 Jgae
allal Coos 45,50 Bas 1l o5 ;> il Colhe Caows 43 Sy S5 > a5 Lo cpl 4 s ola o KuSH L g basee

PRV PES

(S5l Jggmo)™ o3l pl epd ed oylye5 olRisls o8 B astails «g lalus 5 Co pae 0uSisls (g0 Co i 09,5 sbiwl -
Ol e B oyl oRzsls ol Bastasls g luslas 5 o e 0aSiils (5 ,5ld g St Cu e 09,8 Luiils - Y
Ol ed (B olKils e g olaiBl 0aSlisls (g pyae 09,5 Lol - ¥

Ol eed B el oRasls Sl B asiails (g lalus g Co o 0aSisls (Lo Co e 550 - F


mailto:Jandaghi@ut.ac.ir

saxs Hlis ] i & culond J> MOPSO w8 b golpain ool sy 4l Joo idgh nl 10 16 S Ao 9 Cexy

bl (o0 oads drhual wilowy (9, 9 Bg Sl oo gl Sl (19, (e cinpmedS 9 J 20 Sy odg (e (D pud S8yl 5

(68 0 568 (30 G g5 ABal Sz (53, 4ol pals 0y Al b gudS sla olg



J. Env. Sci. Tech., Vol 25, No. 3, July, 2023

Designing a Biodiesel Supply Chain Network by Considering
Environmental FactorsUnder Uncertainty Conditions and solving
it with the MOPSO algorithm

Gholamreza Jandaghi ™
Jandaghi@ut.ac.ir
Mohammad Reza Fathi 2
Mohammad Hasan Maleki 3
Meysam Molavi #

Admission Date: August 13, 2018 Date Received: June 30, 2018

Abstract

Background and Objective: Increasing concerns about energy and greenhouse gas emissions from
fossil fuel consumption have encouraged many researchers to be involved in developing sources of
renewable energies. Biodiesel derived from biomass can play a crucial role in this context. The main
objective of this paper is to present a mathematical programming model for the biomass supply chain.
Material and Methodology: Researcher through library research and preparing a questionnaire to
estimate parameters and data associated with the uncertainty of parameters and then through interviews,
expert opinions about the limits and changes to the decision-making parameters have collected. Then a
fuzzy multi-objective mixed integer programming model is presented that model to minimize costs,
minimize environmental impact and minimize the time of delivery of product in Biodiesel Supply Chain.
Findings: After running the model, increasing objective function is to minimize the total cost, minimize
environmental impact and minimizing the time the product reaches the customer contact temperature
limits for different values were obtained.

Discussion and Conclusion: In this study, the proposed mathematical programming model is solved
with the MOPSO algorithm. The results indicate the location and capacity of the facility, the amount of
biodegradable and glycerin production, and the amount of extracted Jatropha oil and refined waste oils.

Key words: Supply Chain Network Design, Fuzzy Multi-Objective Programming, Biodiesel, Meta-
Heuristic Algorithm.
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Figure 1. Suggested supply chain network
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