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The Beirut Explosion (04 Aug 2020)

NH4NO3 2,750 tonnes, 170+ confirmed deaths, estimated loss >US$ 15 billion.

https://en.wikipedia.org/wiki/2020_Beirut_explosions
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The Kingkaew Fire (05 Jul 2021)

https://www.youtube.com/watch?v=XR_eMjbBc5Y

Styrene monomer 1,600 tonnes, 1 death, >20 injured, properties damage, evacuation of 
people living within 5 km from the site.



The Texas Tech explosion (2010)
On Jan. 7, 2010, Texas Tech University graduate student Preston 
Brown was working with another graduate student to synthesize 
and characterize an energetic material, most likely nickel 
hydrazine perchlorate. Despite being told by their adviser, 
chemistry professor Louisa J. Hope-Weeks, to make no more 
than 100 mg of the material, the students synthesized 10 g.
They then divided up the product: Brown took half to prepare 
the sample to run characterization tests, and the other student 
took half for solubility studies. Because the product was lumpy, 
Brown placed his portion into a mortar. He believed that the 
compound was safe when “wet,” so he added some hexane 
and—wearing safety goggles but working at a bench in the 
middle of the lab, with no blast shield—“very gently, very, very 
gently” used a pestle to try to break up the chunks, Brown told 
TTU environmental health and safety (EH&S) officers, according 
to an interview transcript.

When Brown thought he was done, he set down the mortar and took off his goggles. Then he decided 
to give the compound one last stir. The mortar exploded in Brown’s hands. Brown “lost three digits on 
his left hand, severely lacerated his right hand, perforated his left eye, scratched his right eye and had 
superficial cuts to the parts of his body that were exposed,” says an investigation report prepared by 
Randy Nix, TTU’s EH&S director. The other student was not injured.
None of the researchers interviewed by EH&S officials, including Brown and the student he was training, reported 
receiving either general safety training or specific instruction on how to handle energetic materials. 
The Hope-Weeks lab had neither blast shields nor a safe in which to store energetic materials. Read the full story at: 

cen.acs.org/articles/88/i34/Texas-Tech-Lessons.html
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Read full story at: 
http://cen.acs.org/articles/87/i31/Learning-UCLA.html

Negligence caused UCLA death (2008)
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The New England Journal of Medicine 1998, 338, 1672.

Karen Wetterhahn

Dartmouth College (1948-1997)

Death by just a few drops of Me2Hg (1996)

6



7

HNO3 + acetone  → Exothermic reaction

Explosion of laboratory waste (xxxx)



Possible causes of accidents

Unsafe actions: (~85%)
- Failure to recognize hazards
- Ignorance or violation of safety rules

(intentional or unintentional)
- "Unsafe" attitude

Unsafe conditions: (~15%)
- Inappropriate or inadequate facility
- Ignorance of unsafe conditions

These are generally avoidable/preventable.
8
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Poor laboratory design

• Single exit
• Inadequate/improper facilities
• No clear separation between clean and dirty areas.
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Improper use of PPE

https://www.videoblocks.com/video/laboratory-assistant-in-a-face-mask-and-latex-gloves-is-shaking-a-flask-with-a-green-liquid-doing-an-analysis-making-laboratory-tests-research-in-the-laboratory-laboratory-test-svhwjfaaxj1yy1lo8
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Improper storage of chemicals
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Improper transport of chemicals
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Improper use of safety equipment
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Improper waste storage & disposal
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Conditions that may contribute to fire accidents
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Conditions that may obstruct fire fighting
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Lack of safety attitude
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Safety policy of the department of chemistry

“Students and staff of the Department 
of Chemistry must understand and 
acknowledge the importance of 
chemical safety and contribute to a 
safe laboratory at all times. ”
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Departmental Safety Committee

Head of Department (Consultant)

Dr. Tirayut Vilaivan (Chairman) (13th floor)

Dr. Sumrit Wacharasindhu (Secretary) (14th floor)
Dr. Boosayarat Tomapatanaget (15th floor)
Dr. Panuwat Padungros (15th floor)
Dr. Thanit Praneenararat (15th floor)
Dr. Prompong Pienpinijtham (10th floor)
Dr. Junjuda Unruangsri (13th floor)
Dr. Tanatorn Khotavivattana (13th floor)

Ms. Paweena Janyam (Teaching labs)
Ms. Wanida Nilsom (Teaching labs)
Ms. Thirachat Treetos (Teaching labs)
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Responsibilities of safety committee

• Drafting and revising safety manual

• Provide safety training (now taken over by SHECU)

• Lab safety inspection every semester

• Other activities (like fire fighting training)

• Collaborate with Faculty Safety Committee and 

SHECU and communicate with department members 

to ensure that all activities are conformed with the 

university’s safety standard.
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http://www.chemistry.sc.chula.ac.th/safety/safety.shtml

Departmental safety web page



Departmental safety manual
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ฉบบัล่าสุดคอืฉบบัปรบัปรุงคร ัง้ท ี ่7 (สงิหาคม 2560)

Thai Eng
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Departmental safety manual

• Code of Practice for General Safety

• General Information (Building, Phone Number)

• Code of Practice for Fire Accident

• Code of Practice for Spillage/Leakage

• Code of Practice for Personal Injuries

• Accident and Emergency Report

• Code of Practice for Safely Using of Equipment and Tools

• Chemical Laboratory Waste Disposal Guideline

• Chemical Storage

• Laboratory Safety Assessment

• Examples of Various Forms



General safety rules
• only qualified personnel (trained, and passed the safety exam) 
are allowed to work the laboratory 
• never work alone in the laboratory 
• observe and follow all safety symbols and warning signs
• no food or drinks are allowed in chemical laboratory
• dress appropriately: no shorts, sleeveless, long & untidy hair
• always wear appropriate personal protective equipment in the 
laboratory (safety glasses is the minimum), but not outside the lab
• find adequate information about chemicals/equipment that you
are handling in your experiments to assess the risks, try to 
minimize them and prepare for emergency
• familiarize yourself with the laboratory and building (location of 
emergency exits, safety equipment etc.)
• all hazardous wastes must be disposed off according to the 
university’s guideline 
• all unattended experiments must be clearly labeled with details
especially emergency procedures
• check all switches, taps, valves before you leave the laboratory
• maintain good housekeeping and hygiene at all time
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Safety training

Safety Training by SHECU and Fire 
Fighting Training are mandatory.



Eye Protection Lab Coat Feet Protection

Hand Protection Wash Hand Wear Mask

Wear Respiratory No Food No Drink

SAFETY   NOTICE

NFPA  Label

3
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Fire Hazard

Health Reactivity

Specific 
Hazard

Mandatory  Safety
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Observe and follow all safety 
symbols and warning signs



Warning signs
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No food or drinks are allowed 
in chemical laboratories



Dress code in the laboratory
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Dress appropriately: no shorts, 
sleeveless, long & untidy hair



Personal Protective Equipment (PPE)

Safety glasses
/goggles

mask

Laboratory coat

protective shoes

gloves
“PPE” 29

Always wear appropriate personal 
protective equipment in the 
laboratory 
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• Before doing any experiments, always identify and 
assess the risks involving the chemicals and 
equipment to be used. For chemicals, get the 
information from SDS. For equipment, refer to 
SOP or operational manual.

• If the risks level is unacceptable (high chance 
and/or high severity), some measures to eliminate 
or control the risk must be formulated. 

• The whole risk management plan must be written 
in your lab notebook or an institutional risk 
assessment form. The plan should be approved by 
the lab supervisor. 

Risk Management in the Laboratory

Find adequate information about 
chemicals/equipment that you
are handling in your experiments 
to assess the risks, try to minimize 
them and prepare for emergency



Topics in SDS
1. Identification of the substance 

and manufacturer/supplier
2. Hazard identification (symbols, 

R/S phrases)
3. Composition and information on 

ingredients

4. First aid measures 
5. Fire fighting measures
6. Accidental release measures
7. Handling and storage
8. Exposure control (engineering 

controls and PPE)
9. Physical & Chemical Properties
10. Stability & reactivity
11. Toxicological information
12. Ecological information
13. Disposal consideration
14. Transport information
15. Regulatory information

16. Other information

Safety Data Sheet (SDS)
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• Large scale experiments
• Activities involving water- and/or air-sensitive 

chemicals
• Activities involving strong oxidizing agents 

and/or explosive chemicals
• Activities involving highly toxic chemicals
• Activities involving carcinogens or chemicals 

with long-term effects
• Activities involving extreme pressures and/or 

temperatures
• Activities involving radioactive and/or 

infectious substances
• Activities involving incompatible chemicals
• Unattended experiments

• Some kinds of written risk assessment 
should be made using the information 
from SDS. 

• The risk assessment should include the 
hazards involved, how to prevent/minimize 
the hazard and emergency plan. 

• The risk assessment must be approved by 
the supervisor before performing the 
experiments. 



FLOOR PLAN & EMERGENCY EXIT

Room: 1336,1337,1338,1339

1. Fire exit 4. First aid kit 7. Lab coat 
2. Fire alarm pull box 5. Spillage kit 8. Goggles, safety glasses
3. Fire extinguishers 6. MSDS 9. Electrical control panel
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Familiarize yourself with the 
laboratory and building (location 
of emergency exits, safety 
equipment etc.)



Laboratory safety equipment

Fire extinguisherSpill kit

Fume hood

Safety shower
eye wash

First aid kit

34
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All hazardous wastes must be 
disposed off according to the 
university’s guideline 



Waste procedure
All chemical wastes must be disposed off appropriately according to the 
guideline provided by the central waste management system (WasteTrack).

Don’t
- keep or dispose off waste without considering appropriateness
- mix different kind of wastes together (water+organic, Hg+non-Hg,
cyanide+non-cyanide, liquid+solid, halogenated+CHO etc.)
- dispose off reactive wastes (air or water sensitive) or otherwise 
highly dangerous wastes without a pre-treatment

Do
- minimize generation of waste by suitable experimental design
- separate different kind of wastes according to WasteTrack guide
- store wastes in suitable labeled containers in a suitable place
- label the waste containers according to the WasteTrack requirement 
- submit a waste form, requested monthly by SHECU
- attach WasteTrackID and bring to the waste collection site when an 
appointment has been made 36



WasteTrack guide for waste classification
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WasteTrack guide for waste classification

38
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Maintain good housekeeping 
and hygiene at all time



Emergency response guideline I - Fire

• notify your supervisor immediately
• try to extinguish the fire only if you know how to do it
• if the situation is beyond control, set off the alarm and evacuate
(see below)

On discovering fire

On hearing fire Alarm

• Evacuate immediately through the nearest fire exit, no lift!
• Go to the assemble point (#7/1, at the back of 
Anyamanee building)
• Do not get back until 
declared safe by authorized 
personnel. 
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• identify the substance and assess the risk before attempt 
cleaning (consult SDS)
• if there is no major hazard, follow the instruction in SDS 
(require spill kit and appropriate PPE) 
• for major hazards (corrosive, toxic, flammables, gas leakage) 
immediately notify your supervisor and evacuate the area

On the floor

Emergency response guideline II - Spillage
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• Follow the recommended actions in the SDS
• For spillage on small areas not involving water sensitive 
chemicals, this usually involves flushing with clean running 
water for at least 15 minutes.
• Larger spills  require immediate action. Do not waste your 
time attempting to wipe or flush off the chemicals. Go to the 
safety shower, pull the flushing valve, while removing all 
contaminated clothing and continue the flushing for at least 15 
minutes.  Then seek immediate medical attention.
•For splashes into the eyes, immediately flush the eyes with 
running water for at least 15 minutes. Open your eyelids and 
moving the eyes continuously in the water. Then seek 
immediate medical attention.

To your body

Emergency response guideline II - Spillage
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Accident report

• The student should report every accident (or near 
miss) to the laboratory supervisor, who will submit 
a formal report to SHECU according to the 
established univeristy report protocol. 

• It is important  to investigate the cause of the 
accident and to see whether adequate prevention 
had already been attempted. 

• The accident report and subsequent investigation 
may reveal weakness/inadequacy of the current 
safety practice and will contribute to developing a 
more robust safety measures in the future.
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Unsafe Conditions/Accident Report Forms

https://www.shecu.chula.ac.th/home/acc-add.asp
https://bit.ly/cuzerorisk
SHECU application (Android, iOS)
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Safety Inspection
The departmental safety committee organizes 
laboratory inspection twice a year (around April 
and November) and a regular PPE inspection.
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Safety Inspection
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Safety Inspection



• You can be a victim of your own mistake.

• You can be a victim of a mistake some other 
people has made.

• Your unsafe practice can have consequence 
on innocent people.

If someone point out your unsafe practice, be 
grateful. If you see others doing unsafe things, tell 
them! 

American Chemical Society, Safety in Academic Chemistry Laboratories Vol. 1 (7th Ed, 2003).

Your responsibility for accident prevention

51



It is your responsibility to keep yourself, 
your neighbors and your workplace safe!
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http://www.chemistry.sc.chula.ac.th/safety/safetydoc/
Safety_Training_Chem_2021.pdf

You can download this slide at:

Further information:
http://www.chemistry.sc.chula.ac.th/safety/safety.shtml
https://www.shecu.chula.ac.th


