MseTIvmanalulaganavnssy (The Journal of Industrial Technology)
ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.04.007

UNAMNITY

NMSHAIRIAIULUN N ABAAIEAIEIRILNITIANII A IAANE DD WNAL:

NIMANVINTTS LBLAANAFAN

£ 1 I‘ a a g
ﬁ)@lt]ﬂﬁ NINAIAT LA L3I iaNDBIA

1 wé’ngmﬁﬂmmamwmﬁmﬂm, ANLIMIIANIRDG, NAIINLIRLURIFIIANY
2 AAATIATHAFNRAST, AIALINDIFIRAS, UPIININRLNRIEITANN

’ E\Tﬂizmumummm‘i (Corresponding Author), E-mail: rojanee.h@msu.ac.th

WNTUUNANN: 16 FRUWIBH 2566; TUNNUNIKLNANA: 31 ANTNAN 2567; Tfiaauiuunaw: 23 qumw”uﬁ 2567
Fuuouwsaanlal 25 Wwsnau 2567

UNAAL: mu%‘sﬁﬁi’@qﬂnmﬁﬁiaw”wmm”’su,m_l‘Vmﬂfﬁmmam%ﬁm%‘umﬁ@mﬂaﬁaﬁﬂﬁﬁauﬂé‘u
NIMANBINTI LTLAaNARAN Iﬁﬁunﬂ@zmmJaaﬁzuuiaﬁaaﬂéﬁauﬂﬁuﬁwﬁqﬂ BUINMIAE LA
ﬁ@lg\imaLﬁaﬂmauguﬁnmamU:wmaﬁﬂlumﬂmi’uaamammﬁaéﬁﬂm‘ﬁms’]:ﬁmjuLLuumgmauLm:
mﬁmiw:ﬁmjmmumﬁu WaINUWI SN AU AGImMaEenilaluidueaudsaasulevaseaununa
AMAFEASHUUNS YN TN b Fud T wI uA NN EY (Mixed Integer Non-linear Programming Model:
MINLP) %aﬁ’sLmufrgﬂw?umifmﬁamiﬁ@ﬁulaﬁmm:awiumuﬂ@guﬁmmawyzwmaﬁn NNTVUES
WRZATALTIVIINVLLWANRAN 5AWHINTI LoLAaLtdanana@dn I@ﬁﬁ'sLmugﬂﬂifzmamaﬁaUIﬂsme
LINGO 13.0 uanmnffﬂ'aﬁmﬁmsw:ﬁmwM‘lﬂ:ﬂﬁﬂ%’uLﬂ?z'ﬁuﬁhwwﬂﬁmaiﬁmﬁ'ummﬁ;LLazi‘hmuﬂuﬁ
FIUTINVUEWAIRANNILREN WLTN mﬂﬁfﬁwmuquﬁﬁmwﬁlﬂ@@i'n,ﬁumimﬂ aglgialunis
Uszaranawunit JUsuaum s lodanangdnitasnin LLa:ﬁﬁunuIﬂmamﬁfm'h ATITINRINA I UIB
ﬁuﬁiauswﬁﬂ@ﬁnﬁuﬂﬁﬁfaﬂ LLﬁa:ﬁﬁunﬂ@mwmﬂﬂﬂw WAAEZRINTDT LT AaWanan Lo lwdSun
VNN BavamIseflamusaiandszneuminasonuwmalumsamslassandgeunsusesags

wagAnluAAazIwaaNLR LI RTe laatIdUsT RN T AW

o o a Al

Adan: M laAanaadn; ladsdnadawnay; msldsunsulidaduiwinduna

The Journal of Industrial Technology (2024) volume 20, issue 1 http://ojs.kmutnb.ac.th/index.php/joindtech
95



MseTIvmanalulaganavnssy (The Journal of Industrial Technology)
ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.04.007

-

UNAUINY
Development of Mathematical Model for Reverse Logistics Management:

A Case Study of Plastic Recycling
Jaturit Promsala’ and Rojanee Homchalee”

' Master of Science Program in Statistical Management Science, Mahasarakham University
2 Department of Mathematics, Faculty of Science, Mahasarakham University
" Corresponding author, E-mail: rojanee.h@msu.ac.th

Received: 16 June 2023; Revised: 31 January 2024; Accepted: 23 February 2024
Online Published: 25 April 2024

Abstract: The aim of this research is the development of a mathematical model for reverse logistics
management: a case study of plastic recycling. Offers the minimization of the total costs of the reverse
logistics system. First, the alternative locations for collecting plastic waste in the Northeast were
determined using hierarchical clustering and K-means clustering. These alternative locations were used
as decision variables in the Mixed Integer Non-linear Programming Model (MINLP). The model was
developed to appropriately decide for opening a plastic waste collection center, the transport and
collection of plastic waste, and the recycling of plastic pellets. This proposed model was processed with
the LINGO 1 3.0 program. In addition, the sensitivity analysis by varying parameters regarding the
capacity and number of alternative collection centers was proceeded. It was found that if there are many
collection centers operating, it will take longer time to process, less plastic recycling, with lower total
cost. In contrast, if there are a small number of collection centers operating, despite having more total
costs but will be able to recycle more plastic. The results of this research can be used to effectively

manage the reverse logistics of plastic waste in the Northeast.
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