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HAZARDOUS SUBSTANCE RISK ASSESSMENT FORM

	1. Experiment / Procedure / Process / Activity / Demonstration (include a brief description):

Co-flow diffusion flame (Yale burner), mass flow controller, vertical translational stage, rope heater system, sampling probe for GC-MS measurements, injection into flame, signal generation and data acquisition system, computer.
Gas fuels (CH4, C2H4, C2H6) are burned in a co-flow diffusion flame. The gas phase is analysed with a GC-MS to investigate the influence of the fuel structure on the soot formation. The fuel is supply by MFC, flame produced in the experiment will be maximum 8 cm in height; it is surrounded by a high flow rate air (40 l/min).

	2.  Frequency (hourly, daily, weekly, monthly or ‘one-off’): Hourly

	3. Hazardous substances to be used (List ALL substances including solvents, expected products and by-products) 

Consult the MOM WSH Act: Hazardous Substance: http://www.mom.gov.sg/workplace-safety-and-health/workplace-safety-and-health-act/hazardous-substances

	Can any of the substances be substituted with a less hazardous substance or form of the substance?
YES 

If yes, you must do so, or justify not using it:

	Substance

Write full name, do not use abbreviations or acronyms
	Approx.

Quantity

Cumulated quantity for each procedure
	Physical Form

gas, liquid, solid, dust, nano-particles, gel
	Hazards

Toxic, flammable, corrosive, irritant,

easily absorbed

through skin etc
	WEL

Work

Place

Exp

Limit

	Risk Phrases / GHS Hazard Statements
(see guidance note lists)
	Exposure Route(s)

inhalation, ingestion, injection, absorption

	Refinery gas standard #2: Nitrogen (37.2%), Propane (6%), methane (5%), isobutene (5%), n-butane (4%),ethane (4%), trans-2-butene (3%), propylene (3%), CO2 (3%), 1,3-butadiente (3%), H2 (2.5%), ethylene (2%), 2-butene-cis (2%), 1-butene (2%), n-pentane (1%), isopentane (1%), isobutylene (1%), carbon monoxide (1%), argon (1%), acetylene (1%), 1,2-propadiene (1%), 1-pentene (0.4%), cis-2-pentene (0.4%) 2-methyl-2-butene (0.2%), trans-2-pentene (0.16%), n-hexane (0.1%), cyclopropane (0.04%)
	50 mL
	Compressed liquefied gas
	Irritant – Skin or lungs irritation, chronic toxicity, flammable, gas under pressure
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Carbon Monoxide, Carbon Dioxide, Hydrogen, and Oxygen (Each component 0.5% w/w in nitrogen)
	200 mL
	Gas
	Health hazard by inhalation
	
	H360D
	Inhalation


	4. Detailed Substance Risk List (List ALL substances including solvents, expected products and by-products) 

Please note that ALL substances need to be listed both here and in Section 3.  This section can be regarded as an expansion of section 2.

	

	Substance

Write full name, do not use abbreviations or acronyms
	Corrosivity Data
	Thermal Stability
	Chemical Stability
	Warning signs (e.g. sparks, fumes, ‘fur’ etc.)
“Quenching” procedures

(e.g. PEG for phenol, glycine for formaldehyde etc.)
	Mixing Hazards

(list any dangerous cross-reactions with any other chemicals you are using – and how you intend to keep them separated)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	5.  LEGAL HAZARDS: Are any of these substances flammable materials regulated under the Singapore Fire Safety Act (1993) – or Explosive Precursors regulated under the Singapore Arms and Explosives Act (2003)?



	6.  Which are the significant chemical hazards?  



	7.  Risks associated with the procedure:  (non-chemical risks may require an additional risk assessment, e.g. LARA and RARA)
H360D May damage the unborn child



	Note: risk considerations include:

	Is there any substance used or formed that might give rise to a fire or explosion (e.g. reactive intermediates) ?                    Y/N

	If yes, how will you ensure that no fire or explosion occurs (inc. the consideration of eliminating ignition sources): 


	Is it reasonably foreseeable that the lower explosive limit will be reached in the event of a leak / spillage?
                     Y/N

	If yes, a more detailed risk assessment is required.


	8.  Are any of the substances a Category 1 or 2 carcinogen, a mutagen, a substance toxic to reproduction, a respiratory sensitizer or a skin sensitizer?                                                                           Y/N
(Risk Phrases: R42, R43, R45, R46, R49, R60, R61, R64 or Hazard Statements: H334, H317, H350, H340, H350i, H360f, H360d, H362)
Work with these compounds must be carried out in a fume cupboard where reasonably practicable.  A health record must be completed.

	9. Control Measures:

	Containment:
	Personal Protective Equipment:

	Fume cupboard: Y/N
	Lab coat / overalls: Y/N

	Glove box / isolator: Y/N
	Gloves: Y/N 

	Safety cabinet: Y/N
	Glove type: regular rubber gloves

	Local exhaust ventilation: 
	Eye Protection (i.e. safety glasses, goggles, face shield)

	Additional:
	type:

	Storage requirements (specify):
	Respiratory protective equipment (RPE) * Y/N

	Other control measure (specify): 
	RPE type:

	Is health surveillance required? Y/N
	* Under COSHH all RPE requires face-fit testing

	10. Monitoring: Gas, Vapour, Dust or nanoparticles                Y/N      Specify what and how: 



	11. Are any additional controls required not covered above?  (training, instruction, information or maintenance)


	12.  Are there additional non-chemical hazards requiring further risk assessment? Y/N              Ref No: 

	13.  List of Wastes produced:



	13.  Waste Disposal Routes (consider segregation, containment and appropriate labelling of waste in order to avoid problems of mixing incompatible wastes):


	Identify incompatible wastes: 
NB: The mixing of incompatible wastes can introduce significant additional hazards, consult the literature and MSDSs

	14.  Emergency Procedures (emphasise any special hazards):

	Fire Extinguisher:
	CO2
	
	Dry Powder
	
	L2 D-metal
	

	Spillage/Uncontrolled Release:
	Spill Kit
	
	Evacuate Area
	
	Wash Down Area
	

	Other (specify, including first aid procedures):  

	What could happen if there was catastrophic failure of the apparatus (as far as HSRA is concerned)? 


	In the event of an accident, who might be exposed? 


	15.  Emergency Treatment in Case of Contamination or Exposure:

Exposure/Contamination – standard procedures (special procedures MUST be detailed below)            Read and Understood              
Mouth, Eyes, Skin Exposure – flush area of contact with plenty of water, contact a First Aider; 
Lungs – remove to fresh air, contact a First Aider. 
If swallowed – contact a First Aider, get details of substance ingested and seek medical attention immediately. 

If casualty unconscious – contact a First Aider immediately and call an ambulance.

Other (specify):  _______________________________________________________________________________________________________

	It is agreed that application of the control measures specified will provide adequate management of the identified risks.

	Name of assessor:

Signature:
	Date:  

	Name of co-signatory:  (Local Supervisor / Cambridge Supervisor/ Laboratory Manager)

Signature:
	Date:  

	Name of co-signatory:  (Local Supervisor / Cambridge Supervisor/ Laboratory Manager)

Signature:
	Date:  

	Name of co-signatory: (Local Supervisor / Cambridge Supervisor/ Laboratory Manager)

Signature:
	Date:  


By signing the form the user is agreeable to the risk management arrangement described in this risk assessment and understand the hazards and risk associated with the activities and chemicals mentioned in the form.

Note:  This risk assessment is valid for one year after which time it MUST be reviewed.
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