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Abstract

Laboratory safety is a crucial factor for the work of operators. The National
Research Council of Thailand (NRCT) has established safety management guidelines
based on the ESPRel (Enhancement of Safety Practice of Research Laboratory) standards,
which consists of seven key components: 1) Safety management system 2) Chemical
management system 3) Waste management system 4) Laboratory physical
characteristics, equipment, and instruments 5) Hazard prevention and mitigation system,
6) Basic safety training for laboratory personnel, and 7) Data and document management.
This research aims to enhance the Advanced Chemistry Laboratory 2 of the Science
Center, Faculty of Science and Technology, Rajabhat Maha Sarakham University, to meet
the safety standards of research laboratories in Thailand. The process includes evaluation
by a committee. The assessment results indicate that the laboratory has improved in
certain aspects. In 2021 and 2023, the overall average scores for all seven components
were 62.15% and 60.41%, respectively. In both years, the highest score of 81.73% was
achieved in Component 2, which focuses on Chemical Management Systems, while the
lowest score of 22.22% was in Component 6, related to providing basic safety education

in laboratories.
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A. Area in front of the laboratory B. Inside the laboratory

Figure 1 Advanced Chemistry Laboratory 2
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Table 1 Percentage scores from the 2021 and 2023 evaluation in each component according to the ESPRelL checklist system of
Advanced Chemistry Laboratory 2

2021 2023
Topic Full Score Full Score
Percentage Percentage
score achieved score achieved
1. Safety management system 30 19 63.33 30 14 46.67
2. Chemical management system
2.1 Chemical Data Management 41 36 87.80 41 36 87.80
2.2 Chemical Storage 46 38 82.61 a6 38 82.61
2.3 Chemical Handling 17 11 64.71 17 11 64.71
Average of Component 2 104 85 81.73 104 85 81.73
3. Waste management system
3.1 Waste Data Management 24 11 45.83 24 8 33.33
3.2 Waste Storage 30 18 60.00 30 18 60.00
3.3 Waste Reduction 4 2 50.00 4 2 50.00
3.4 Waste Treatment and Disposal 4 4 100.00 4 2 50.00
Average of Component 3 62 35 56.45 62 30 48.39
4. Laboratory physical characteristics, equipment, and
instruments
4.1 Architectural Work 20 20 100.00 20 18 90.00
4.2 Interior Architectural Work 11 11 100.00 11 9 81.82

4.3 Structural Engineering Work 8 2 25.00 8 2 25.00



http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=78
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=79
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=79
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=85
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=86
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=80
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=80
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=81
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=81
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=81
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2021 2023
Topic Full Score Full Score
Percentage Percentage
score achieved score achieved
4.4 Electrical Engineering Work 19 10 52.63 17 8 47.06
4.5 Sanitary and Environmental Engineering Work 6 2 33.33 4 0 0.00
4.6 HVAC (Heating, Ventilation, and Air Conditioning)
Engineering Work 6 4 66.67 6 a4 66.67
4.7 Emergency Systems and Communication Systems Work 16 7 43.75 16 6 37.50
Average of Component 4 86 56 65.12 82 ar 57.32
5. Hazard prevention and mitigation system
5.1 Risk Management 50 34 68.00 50 35 70.00
5.2 Emergency Preparedness/Response 32 14 43.75 32 20 62.50
5.3 General Safety Procedures 48 40 83.33 48 40 83.33
Average of Component 5 130 88 67.69 130 95 73.08
6. Basic safety training for laboratory personnel 54 12 22.22 54 12 2222
7. Data and document management 28 12 42.86 28 13 46.43
Overall Average 494 307 62.15 490 296 60.41



http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=82
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=83
http://esprel.labsafety.nrct.go.th/checklist-main.asp?CheckType=2&MGroup=3622&Main=18149&Chap=84
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Figure 2 Chemical storage before safety enhancement. A. Disorganized storage of
chemicals and failure to separate incompatible substances; B. Storing liquid chemicals

on the floor without containment trays.

v du A

maudanhinr Taealudazmn

B.
Figure 3 Chemical storage after safety enhancement. A. Place hazard symbol signs on
the chemical storage cabinet; B. Provide containment containers for storing corrosive
chemicals; C. Clearly display the names of individuals responsible for overseeing the

cabinet.

Figure 4 Waste placement and storage area for safety enhancement
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