Multidisciplinary Digital Procedia 2026; 002(03): 0219

nsiaszuunsdamsvaadsluiselfjinnis nsdlfine viesufjufinisniadunianssanadl
UNINY1aENATULATNITZADUNAITUYS

1 [

Udy YRvUas

MAIvImnssaal unmendemaluladnszaemnaIsuys WAYIAT NTUNNNNIUAT 10140
dlagUssnusuIIuRa: wanna.tra@kmutt.ac.th

unfnge

n3dnn1svetdssunseanasniiluiesdjifinisidussiuszneudAgrenisuimsdanisanulasniouas
danndesluandunisin 1iesnveadeiiinanmsieunsasunassideeadmansenusoguainesiu iR
wazdunndon mnldfiszuunisdanisinsay am’i%’aﬁﬁ’?@qﬂssaaﬁﬁaﬂ’wmaww%mﬁmmimmLﬁﬂé“u@mﬂmﬂ
asiniiveioslURNTAIAIvTIeaInssuell AnEImnTIumans uninedumelulagnszaeuinaisuys aennaeaiu
wmsguaaenseiecUfoRnsiselulsunalne (ESPReL) nioutianUSinamendesunsty arlddrelunsderndn
wazeadewioguamuazdsnnden misedudumslnefnuuazilesgideyanisianisveadsdunseanasiad
TuteUsuussnnas w.a. 2561 - 2568 ATUARUNTEUIUNISARLEN MsUufindaya n1sdaiu nsthdn uwasmsdesidnues
o TneUszyndldinaluladadviaru Google Forms wlerfudosdielumsuszidiunuidumsdanisvondouasnns
Uszifiuarundsduiosufifinng sauddldaeuy Pre-Post Waste Analysis iilomugunisiingesdedausisiung deyagn
AaniisheaimiBanssaun leun Anade Agsga Adge uazaifiBseynny namidenui Yhinuweadesunsieain
asteiifiuunluanasedissellos TnoUSinagegawinty 1,313 ans Tudauuseana we. 2561 wazanasdseduiianunse
mvAulalutagdy uenanf veadeUszinnnsauaziua (LO1 way L02) anasegnadmauainnisiiszuuiidad owiu
aeluniaiviunld nanisussidiuninsgiuanudasadeniuinaet ESPRel wandliiiuinieaaujifnisaiunsariunis
Uszdfluynasdusenauluszauinnnitdesas 90 wasknunasihinieslu 4 asduszneundn liun ssuunisinnsansiad,
sruumsdansvends, dnuagmanieamuewiesufiinng gunsaluaziaiesile LLa3mﬂﬁmmiﬂﬁugmlﬁ&nﬁ’umm
Uneadeluvosjifinis venanialddrelumsdsidnvendesunsunmeuenanasanieutssana 2561 91nuonsay
Arl¥aneUszane 44,000 v wewSeuiteulutsuussanad 2568 wie 8,000 um Anunisanasiosas 81.81 uazns
UsziiunnuveslinuiosufiRnsgnitsevisneaifideeyunu wuin 461 pvalue ogi 0.033 Fsfiantioninsedy
Foddnildrmualy nansinudlifuinsiaussuuinsdanisveadsdunresmiumaaiinnunssin i
anudasadouaznisnuaunsiiaveadedaunduns aunsnanyimavendedunsie analddnglunsmda way
gnszfuINAIpIuALUaenSEvensU fiRnslFenaiistAnBamuasdaiy

o

AFARY: YBRANTUNTIY, UIMTFIU ESPReL, NM3anvandy o urasiiie, wealulagfidviaiieanulasnsiy

NuUsTNN TR sEiunddniuyransavatvayuluaadugaufnw A 18 “neIniniivnig’69”
22 - 24 A3NYIAY 2569 a4 1TINUSNTIYINTT (UNISERV) simninendeidedival Jmiadeddng



Multidisciplinary Digital Procedia, 2026; 002(03): 0219 Page 2 of 16

Development of A Laboratory Waste Management System: A Case Study of the Department
of Chemical Engineering Laboratories, King Mongkut's University of Technology Thonburi,
Thailand

Panicha Chutichaicharat

Department of Chemical Engineering, King Mongkut’s University of Technology Thonburi, Thung Khru,
Bangkok 10140, Thailand

Corresponding author’s e-mail: wanna.tra@kmutt.ac.th

Abstract

The management of hazardous chemical waste in laboratories constitutes a critical component of safety
and environmental governance within educational institutions. Waste generated from instructional and research
activities can adversely affect the health of laboratory personnel and the surrounding environment in the absence
of an appropriate management system. This study aims to develop a comprehensive hazardous chemical waste
management system for the laboratories of the Department of Chemical Engineering, Faculty of Engineering, King
Mongkut’s University of Technology Thonburi, in alignment with the ESPReL laboratory safety standards in Thailand.
The system was designed to reduce waste generation, minimize external disposal costs, and mitigate risks to human
health and the environment. The research was conducted by examining and analyzing hazardous chemical waste
management data from fiscal years 2018 to 2025. The analysis included waste segregation, data recording, storage,
on-site treatment, and external disposal processes. Digital tools, including Google Forms, were employed to assess
personnel knowledge of waste management practices and to conduct laboratory risk evaluations. In addition, a
Pre-Post Waste Analysis system was implemented to control waste generation at the source. Descriptive statistics,
including mean, maximum, and minimum values, were used for data analysis. The results demonstrated a
consistent reduction in hazardous chemical waste volume. The highest volume was 1,313 liters in fiscal year 2018,
which subsequently decreased to a manageable level. In addition, acid and base wastes (L01 and L02) exhibited
a significant reduction following the introduction of an in-house preliminary treatment system. The ESPRel safety
standard assessment revealed that the laboratories achieved compliance scores exceeding 90% across all
evaluated components, with full compliance (100%) attained in four key areas such as chemical management
system, waste management system, physical characteristics of the laboratory, equipment, and tools, and basic
laboratory safety knowledge. Furthermore, external disposal costs declined substantially from approximately
44,000 THB in fiscal year 2018 to 8,000 THB in fiscal year 2025, representing an 81.81% reduction, and, the inferential
statistical analysis of the laboratory users’ knowledge assessment revealed a p-value of 0.033, which is lower than
the predetermined significance level. These findings indicate that the integration of a hazardous waste
management system, enhanced safety awareness, and source-based waste control can effectively and sustainably

reduce hazardous waste volumes, lower disposal expenditures, and elevate laboratory safety standards.
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