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Safety in the LaboratorySafety in the Laboratory

House keepingHouse keeping
Mechanical hazardsMechanical hazards
Laser hazardsLaser hazards
Electrical hazardsElectrical hazards
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Cluttered workplace is unsafe!Cluttered workplace is unsafe!
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Clean up your workplace for a safe Clean up your workplace for a safe 
and efficient work environment.and efficient work environment.



31 August 2009 WTC 4Chemistry Safety Talk

No food or drinks in the laboratory.No food or drinks in the laboratory.

• You can poison yourself if you eat in the laboratory.
• You will also invite rats into your laboratory if you store food in the 

laboratory.
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Do not block open fire doors and Do not block open fire doors and 
laboratory doors.laboratory doors.

NO YES
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The double fire doors close The double fire doors close 
automatically once the fire alarm is automatically once the fire alarm is 
triggered.triggered.
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Smoke doorsSmoke doors
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Other improper practiceOther improper practice

Wearing gloves and lab Wearing gloves and lab 
coat outside of the coat outside of the 
laboratory.laboratory.
Chemicals / gases in the Chemicals / gases in the 
passenger lift.passenger lift.
Unattended experiments.Unattended experiments.
Running in the corridor Running in the corridor 
and laboratory.and laboratory.
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Vacuum system

Mechanical hazardsMechanical hazards
Compressed gas cylinder

Weak point

• Unsecured / improperly secured cylinders may fall down and crush people nearby.
• High pressure gas (>1000 psi) may rush out if the main valve is severed during the 

fall – mechanical hazard and suffocation hazard.
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Always secure your gas cylinders Always secure your gas cylinders 
properly properly –– one chain for one cylinder. one chain for one cylinder. 
Free standing cylinders are dangerous.Free standing cylinders are dangerous.
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Equipment with moving parts Equipments in the machine shop

Mechanical hazardsMechanical hazards

• Lab coat and long hair may get caught by the pump or other rotating machines.
• Use cutting and drilling machines only if you have proper training and instruction. 
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Laser HazardsLaser Hazards

Serious burns to the skin and outer layers of the Serious burns to the skin and outer layers of the 
eyes (cornea).eyes (cornea).
Serious damage to interior tissues of the eyes Serious damage to interior tissues of the eyes 
(especially the retinal layer) even at exposure (especially the retinal layer) even at exposure 
levels harmless to skin and the front of the eyes.levels harmless to skin and the front of the eyes.
Other hazards: electric shock, fire, ionizing Other hazards: electric shock, fire, ionizing 
radiation.radiation.
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Small spot size : power density at 
the focus of the laser can be very 
high, especially for pulsed lasers 
(ns-laser can produce 109 W/cm2 

readily).
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Major Causes of Laser AccidentsMajor Causes of Laser Accidents
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• You must have proper training by your supervisor before 
operating a laser.

• Never walk into a laser laboratory without proper eye protection.
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International 
laser hazard 
warning symbol

Signs in 
Department

Warning signs are posted outside of Warning signs are posted outside of 
laser laboratories. laser laboratories. 
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U.S. Department of Labor, Occupational Safety & Health Administration, OSHA Technical Manual, Chapter 6: Laser Hazards
http://www.osha.gov/dts/osta/otm/otm_iii/otm_iii_6.html

Know your laser hazard before Know your laser hazard before 
entering a laser laboratory.entering a laser laboratory.

Class of the laserClass of the laser
Wavelength of the laserWavelength of the laser
Pulse energy and duration of the laserPulse energy and duration of the laser
Warning light outside of the laboratoryWarning light outside of the laboratory
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References:

1. ANSI Z136.1 (2000) Standard “Safe Use of Lasers”, American National Standards Institute, Inc.

2. OSHA Technical Manual, SECTION III: CHAPTER 6 LASER HAZARDS

http://www.osha.gov/dts/osta/otm/otm_iii/otm_iii_6.html

Beware of Class 3B and 4 lasers.Beware of Class 3B and 4 lasers.
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The point of interactions with human The point of interactions with human 
tissue depends on laser wavelength.tissue depends on laser wavelength.
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Use the correct type! 
Check:
1. Wavelength
2. Optical Density (OD)

t

o
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IOD log=

Laser GogglesLaser Goggles
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General Rules of Laser SafetyGeneral Rules of Laser Safety
Turn the laser on only when required.Turn the laser on only when required.
Always be aware where the beam is shining.Always be aware where the beam is shining.
Never allow the laser beam to fall on the naked eye.Never allow the laser beam to fall on the naked eye.
Never allow the beam to scatter off reflecting objects, e.g., glNever allow the beam to scatter off reflecting objects, e.g., glass ass 
face of a watch, rings, metal stands.face of a watch, rings, metal stands.
Wear suitable protective goggles or glasses Wear suitable protective goggles or glasses -- make sure make sure 
everybody in the laboratory does the same.everybody in the laboratory does the same.
Use the correct laser goggles Use the correct laser goggles -- each laser type will require each laser type will require 
different goggles.different goggles.
Know the NOHD (nominal ocular hazard distance Know the NOHD (nominal ocular hazard distance -- the distance the distance 
you can work without wearing goggles) of your laser.you can work without wearing goggles) of your laser.
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Water pipe 
(grounded)

Instrument of 
faulty wiring

Electrical SafetyElectrical Safety
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Electrical SafetyElectrical Safety
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It is the current that kills. 20 It is the current that kills. 20 mAmA 
through the body is dangerous.through the body is dangerous.
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20 mA:
Cannot let go,
Suffocation.
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General Rules of Electrical SafetyGeneral Rules of Electrical Safety
Be alert:Be alert: check and remove exposed contacts, damaged check and remove exposed contacts, damaged 

wire, etc.wire, etc.
Be tidy:Be tidy: label wires and plugs.label wires and plugs.
Keep your hands dry and keep water away from equipment.Keep your hands dry and keep water away from equipment.
Observe the Observe the one hand ruleone hand rule..
No power cable on the floor.No power cable on the floor.
Be careful of capacitors because they may remain charged long Be careful of capacitors because they may remain charged long 
after disconnected from power supply.after disconnected from power supply.

Current trips and fuses should be used for all equipment.Current trips and fuses should be used for all equipment.
Good grounding for all instruments.Good grounding for all instruments.
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Power Sockets and Power PlugsPower Sockets and Power Plugs

Department Safety Handbook



31 August 2009 WTC 27Chemistry Safety Talk

http://www.yung-li.com.tw/EN/info/ww_specifications.htm
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http://chem.hku.hk/~safety

Web resourcesWeb resources
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