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GENERAL 
 
 
This document shall be part of the orientation of any new lab worker.  A copy is on line 
at https://engineering.purdue.edu/IDEAS. 
 
All staff lab users must complete on-line training for Chemical Hygiene plan, and 
Personal and Protective Equipment, and also a small group training session on 
Laboratory procedures given by REM. 
 

1. The “Chemical Hygiene Plan and Hazardous Materials Safety Manual” can 
be found @ http://www.purdue.edu/REM/home/files/guide.htm for those wanting 
to view it. 

2. Take on-line training CHP1 @ 
http://www.chem.purdue.edu/chemsafety/Training/CHPtrain/chptrain.htm  
Complete the overview of the Chemical Hygiene Plan,  confirmation form, print it 
out, sign it and forward it to the Lab Safety Coordinator (LSC). 

 
3. Take on-line PPE training PPE @ 

http://www.chem.purdue.edu/chemsafety/Training/PPETrain/ppetonline.htm   
Complete the “PPE online exercise confirmation”, print it out, sign it and forward 
it to LSC 

 
  
An inventory of consumable supplies is maintained in lab cabinets.  If you take the last 
container, please send notification that the supply is exhausted to Lab Staff in charge of 
inventory.   
 
If you make a mess, clean it up. 
 
Regular lab Clean-up is conducted each week.   Everybody shares in this duty. 
 
MSDS sheets are kept in binders in each room.  Location is pointed out during lab 
orientation. 
 
Personal Protective Equipment charts are located in each room showing what the MSDS 
label PPE code means.  Be sure to use appropriate PPE. 
 
Each work station has a Hazard Assessment posted that lists hazards plus required and 
recommended Personal Protective Equipment.   If you see some one who has forgotten to 
use the appropriate equipment, please remind them.   We all forget, especially when 
we’re in a hurry. 
 
When in doubt, ask.  If there’s nobody around to ask, call or leave a note.  Staff names 
and their contact information is posted on the lab door entrance. 
 



When working in the clean room or fabrication area of the lab, long pants and closed toe 
shoes are required. 

 
Lab coats are available for any lab worker.  Lab coats shall be stored on hangers in 
change room leading to clean room.  The hooks at the fume hoods are for aprons and 
goggles.  Please do not use them for lab coats. 
 
Garments contaminated with hazardous materials should not be taken home by staff for 
laundering.  They should be laundered on-site or by a commercial laundry which has 
been apprised of potential hazards.   Notify LSC of contaminated garments to be 
laundered. 
 

 

PROCUREMENT PROCEDURE FOR CHEMICALS AND 
MATERIALS 
 
REQUISITIONING 
Requester shall be responsible for acquiring .pdf of MSDS for item being requested. 
Requestor shall forward MSDS with request of item to Lab Safety Coordinator (or 
designee). 
LSC shall e-mail requester with MSDS Labeling information and on how waste 
generated shall be handled.  
 

ORDERING 
LSC will place first order for new material.   
Once ordered the first time, future orders may be placed by others. 
 

RECEIVING & INTERNAL TRANSPORT 
Individual picking up material shall have appropriate transport equipment, i.e. bottle 
carrier, if applicable, at time of pick-up.  
 

STORAGE & USE 
Individual receiving the material is responsible for attaching MSDS label and storing the 
material as per instructions provided by LSC. 
Individual receiving the material is responsible for instructing all those who will be 
exposed to the material in regards to proper use, storage, waste handling and emergency 
procedures.



 FOR WORKING WITH HAZARDOUS CHEMICALS 
 
The Laboratory Standard defines a hazardous chemical as any element, chemical 
compound, or mixture of elements and/or compounds which is a physical hazard or a 
health hazard.  All hazardous chemicals in the lab as of the writing of this document have 
been approved for use by lab management.  To bring new chemicals and materials into 
the lab, approval from the Lab Safety Officer is required.   
 

PHYSICAL HAZARDS 
"Physical hazard" refers to a chemical for which there is evidence that it is a combustible 
liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer, 
pyrophoric, unstable (reactive) or water-reactive.  Materials which present a physical 
hazard can be safely used if the specific hazard(s) are understood, and measures are taken 
to address the hazards.  If appropriate precautions are not taken, a fire, an explosion, 
unwanted corrosion, personal injury, or property damage could occur. 
Certain chemicals cannot be safely mixed or stored with other chemicals because a severe 
reaction can take place or an extremely toxic reaction product can result.  See Appendix 
B for a table of incompatible chemicals. 
An eyewash and safety shower must be readily accessible to areas where injurious 
materials are used and stored.  In the event of skin or eye contact with an injurious 
material, immediately flush the area of contact with cool water for 15 minutes.  Remove 
all affected clothing.  Get medical help.  Additional information concerning eyewash and 
safety shower requirements is available from REM. 
 

SPECIAL PRECAUTIONS FOR WORKING WITH FLAMMABLES AND 
COMBUSTIBLES 
 Flammable/combustible materials are materials which under standard conditions can 
generate sufficient vapor to cause a fire in the presence of an ignition source.  Flammable 
materials can generate sufficient vapors at temperatures below 100oF (38oC); 
combustibles, at temperatures at or above 100oF (38oC) and below 140oF (60oC). The 
vapors of these materials are invisible, and a vapor trail to an ignition source away from 
the immediate area can result in a flashback.  Flammables are more hazardous at elevated 
temperatures due to more rapid vaporization.  In addition, flammable and combustible 
materials react with oxidizers which can result in a fire.  Observe the following special 
precautions. 
1. Eliminate ignition sources such as open flames, smoking materials, hot surfaces, 

sparks from welding or cutting, operation of electrical equipment, and static 
electricity.  Post conspicuous "No Smoking" signs in areas where flammable 
materials are used or stored. 

2. Minimize the quantity kept in the work area. 
3. Store in approved flammable liquid containers (safety cans) and storage cabinets, or 

in a special storage room designed for that purpose.  Store away from oxidizers. 
4. Flammable liquids stored in glass containers shall not exceed 1 quart.  Exception:  

For conditions where chemical purity must be protected, flammable liquids stored in 
glass containers shall not exceed 1 gallon. 



5. Refrigerators and freezers used for the storage of flammable or combustible liquids 
must have no internal sources of ignition (lab-safe). 

6. Ensure that there is proper bonding and grounding when it is required, such as when 
transferring or dispensing a flammable liquid from a large container or drum.  
Bonding and grounding must be checked regularly. 

7. Ensure that appropriate fire control systems or extinguishers are available. 
 

 

SPECIAL PRECAUTIONS FOR WORKING WITH CORROSIVES 
Corrosives are materials which can react with the skin causing burns similar to thermal 
burns, and/or which can react with metal causing deterioration of the metal surface.  
Acids and bases are corrosives.  Observe the following special precautions. 

1. Containers and equipment used for storage and processing of corrosive materials 
should be corrosion resistant. 

2. Eye protection and rubber gloves should always be used when handling corrosive 
materials.  A face shield, rubber apron, and rubber boots may also be appropriate, 
depending on the work performed. 

3. When mixing concentrated acids (caustics) with water, add the acid (caustic) slowly 
to water.  Never add water to acid (caustic). 

4. Acids and bases should be stored separately from each other.  Organic acids should 
be stored with flammable materials, separate from oxidizers and oxidizing acids. 

 
 

SPECIAL PRECAUTIONS FOR WORKING WITH OXIDIZERS 
Oxidizers are materials which readily yield oxygen or another oxidizing gas, or that 
readily react to promote or initiate combustion of flammable/combustible materials.  
Oxidation reactions are a frequent cause of chemical accidents.  Observe these 
precautions to reduce risk when storing or handling oxidizers. 

1. Know the reactivity of the materials involved in experiment or process.  Make sure 
that there are no extraneous materials in the area which could become involved in a 
reaction. 

2. If the reaction can be violent or explosive, use shields or other methods for isolating 
the materials or the process. 

3. Use the minimum amounts necessary for the procedure.  Do not keep excessive 
amounts of the material in the vicinity of the process. 

4. Store properly, away from organic materials, flammable materials and other reducing 
agents. 

5. Perchloric acid should be used only in specially-designed perchloric acid fume hoods 
equipped with wash-down systems to prevent deposition of shock-sensitive 
perchlorates in the ductwork and machinery. Before purchasing perchloric acid, the 
laboratory supervisor should arrange for use of an approved perchloric acid hood. 



  

 

SPECIAL PRECAUTIONS FOR WORKING WITH LIGHT-SENSITIVE 
MATERIALS 
Light-sensitive materials are unstable with respect to light energy.  They tend to degrade 
in the presence of light, forming new compounds which can be hazardous, or resulting in 
conditions such as pressure build-up inside a container which may be hazardous.  
Observe the following precautions. 
1. Store light-sensitive materials in a cool, dark place in amber colored bottles or other 

containers which reduce or eliminate penetration of light. 
2. Date containers on receipt and upon opening, and dispose of surplus material after 

one year if unopened or 6 months if opened. 
 
  

SPECIAL PRECAUTIONS FOR WORKING WITH COMPRESSED GASES 
Special systems are needed for handling materials under pressure.  Toxic and corrosive 
gases present special problems in designing engineering controls.  The physical and 
health hazards of any material are typically compounded by the pressure hazard.  
Carefully observe special precautions. 
1. Always use the smallest size cylinder required to perform the work. 
2. Cylinders of compressed gases must be handled as high energy sources. 
3. Cylinders on wheeled carts must be capped and secured by an approved cylinder 

support strap or chain.  The cart must be an approved cylinder cart.  Do not attempt 
to take a loaded cylinder cart up or down a stairway. 

4. All uncapped cylinders must be secured independently (not ganged behind a single 
chain) to a solid element of the lab structure.  Carts are not acceptable for supporting 
uncapped or in-use cylinders. 

5. Never bleed a cylinder completely empty.  Leave a slight pressure to keep 
contaminants out. 

6. Oil or grease on the high pressure side of an oxygen cylinder can cause an explosion.  
Do not lubricate an oxygen regulator or use a fuel gas regulator on an oxygen 
cylinder. 

7. Always wear goggles or safety glasses with side shields when handling compressed 
gases. 

8. Always use appropriate gauges, fittings, and materials compatible with the particular 
gas being handled.  Regulators must be compatible with gas cylinders (do not use 
adapters). 

9. When work with toxic, corrosive, or reactive gases is planned, REM should be 
contacted for information concerning specific handling requirements for the gas 
involved.  Generally, these gases will need to be used and stored with local exhaust 
ventilation such as a lab hood or a gas cabinet designed for that purpose. 

 



SPECIAL PRECAUTIONS FOR WORKING WITH CRYOGENS 
Some of the hazards associated with cryogens (fluids used to maintain extremely low 
temperatures) are fire, pressure, embrittlement of materials, and skin or eye burns upon 
contact with the liquid.  Cryogens can condense nearly pure liquid oxygen from the air, 
creating a severe fire risk.  A pressure hazard exists because of the large expansion ratio 
from liquid to gas, causing pressure build up in containers.  Many materials become 
brittle at extreme low temperatures.  Brief contact with materials at extreme low 
temperatures can cause burns similar to thermal burns.  Carefully observe all special 
precautions. 

1. Equipment should be kept clean, especially when working with liquid or gaseous 
oxygen. 

2. Mixtures of gases or fluids should be strictly controlled to prevent formation of 
flammable or explosive mixtures. 

3. For flammable cryogens the precautions provided in the "Flammable/Combustible 
Materials" section of this booklet should be used. 

4. Always wear goggles when handling cryogens.  If there is a splash or spray hazard, a 
face shield over the goggles, an impervious apron or coat, cuffless trousers, and 
fully-covering, non-lacing shoes should be worn.  Watches, rings, and other jewelry 
should not be worn.  Gloves should be impervious and sufficiently large to be readily 
thrown off should a cryogen be spilled.  Cryo-gloves or pot holders should also be 
used.  Respirators may be required if the cryogen is toxic and sufficient local exhaust 
ventilation is not available.  Contact REM for exposure monitoring. 

5. Containers and systems containing cryogens should have pressure relief 
mechanisms. 

6. Containers and systems should be capable of withstanding extreme cold without 
becoming brittle.  Glass containers should be taped solidly around the outside or 
encased in plastic mesh. 

7. Funnels should not be used for pouring liquid nitrogen or any other cryogen. 
8. Large mobile Dewars or LN2 refrigerators (or the trolleys carrying these) used for 

transporting cryogens within a building or between buildings should be equipped 
with a braking mechanism. 

9. Large mobile Dewars at risk for tipping should be transported on appropriate carts.  
Wheeled trolleys may not be used if the vessel must pass over elevator thresholds or 
other slots/crevasses wider than 25% of the wheel width. 

10. Dispensing stations designed to allow research staff to fill smaller vessels from a 
larger self-pressurizing Dewar must be located in non-public areas, and should be 
posted with standard operating procedures. 

11. Smaller vessels of liquid nitrogen or other cryogens transported by hand within or 
between buildings must have a handle or bail, and must be covered. 



A FEW CHEMICAL INCOMPATABILITIES 

• Acids with sulfide salts or sulfide solutions. Generates highly toxic hydrogen sulfide 
gas.  

• Acids with bleach. Generates highly toxic chlorine gas.  

• Oxidizing acids (e.g., nitric acid, perchloric acid) with combustible materials (e.g., 
paper, alcohols, other common solvents). May result in fire.  

• Solid oxidizers (e.g., permanganates, iodates, nitrates) with combustible materials 
(e.g., paper, alcohols, other common solvents). May result in fire.  

• Hydrides (e.g., sodium hydride) with water. May form flammable hydrogen gas.  

• Phosphides (e.g., sodium phosphide) with water. May form highly toxic phosphine 
gas.  

• Silver salts with ammonia in the presence of a strong base. May generate an 
explosively unstable solid.  

• Alkali metals (e.g., sodium, potassium) with water. May form flammable hydrogen 
gas.  

• Oxidizing agents (e.g., nitric acid) with reducing agents (e.g., hydrazine). May cause 
fires or explosions.  

• Unsaturated compounds (e.g., substances containing carbonyls or double bonds) in 
the presence of acids or bases. May polymerize violently.  

• Hydrogen peroxide/acetone mixtures when heated in the presence of an acid. May 
cause explosions.  

• Hydrogen peroxide/acetic acid mixtures. May explode upon heating.  

• Hydrogen peroxide/sulfuric acid mixtures. May spontaneously detonate.  

 

 



HAZARDOUS WASTE STORAGE 
 
The following section describes the requirements for accumulation and storage of 
Hazardous waste in your area.  
 

CONTAINERS  
 
A. All waste must be in containers. Select an appropriate and compatible container for the 
waste.  Usually the original container of  the main component of the waste can be used.  
However, do not use metal containers for corrosive waste or glass containers for waste 
containing hydrofluoric acid.  For liquid waste, use a container designed for liquids.  
 
B. One gallon Fluorinated High Density Polyethylene (FLPE) bottles for waste liquid 
containment are supplied by the lab.  The bottles are located in the bottom of the cabinet 
in the corner of the lab by the optical table. These bottles are suitable for most solvents 
(IPA, Acetone) and other liquid wastes generated at the plating station.  They are not 
suitable for Dichloroethane, Ethers, Benzenes,  Hydrocarbons or Amines like 
ethylenediamine.  Continue to use glass containers for those items.  If you are concerned 
about a specific chemical compatibility with these bottles, you can look up your chemical 
at  http://www.nalgenelabware.com/techdata/chemical/index.asp.   Select FLPE as the 
Material/Resin, and your chemical, then search.   
    
 
C. Cap and close containers at all times.  The chemical waste container MUST be tightly 
capped at all times except when adding waste.  Open containers allow evaporation, invite 
spills, and are an improper means of storage.  
 
D. All containers must be in good condition and not leaking.  Containers must be clean, 
without chemical residue on the outside, leak proof, and have an appropriate lid to secure 
the contents of the container.  If a container holding hazardous waste is not in good 
condition, or if it begins to leak, the generator must transfer the hazardous waste to a 
container that is in good condition.  Alternatively, over pack the container that is leaking 
or in poor condition into a larger compatible container with a tight fitting lid.  If leaks or 
spills occur, all evidence of leakage and all spilled material must be immediately and 
properly cleaned-up.  Collect all spilled materials and debris used for clean up as a 
hazardous waste.  
 
E. All containers must be under the control of the generator and stored in a manner that 
will not  cause them to spill or leak.  Close all containers with an appropriate lid, cap, or 
other suitable device that is compatible with and that will contain the waste during 
normal handling and storage.  Store containers upright and place securely on a shelf, 
floor, or countertop.  Do not place containers in areas such as hallways, doorways, sinks, 
or next to moving equipment where the chance of spills is likely.  Never locate containers 
in public areas such as hallways, classrooms, or reception areas.  
 



F. All containers must be stored in a manner that readily allows for inspection.  
  

LABEL ALL CONTAINERS CONTAINING HAZARDOUS WASTE 
 
A. Label all hazardous waste  containers with the words  HAZARDOUS WASTE and the 
chemical name and percent composition of the compounds.  HAZARDOUS WASTE 
labels (Figure 1) are available by calling 40121.  

 
 
B. When the waste container is full, or when removal is desired, a label containing the 
percent  composition of all constituents must be affixed.  For mixtures with numerous 
constituents, only the most abundant 5-10 species need to be listed unless the mixture 
contains one of the compounds listed by EPA as D004 through D043 (Table V).  These 
constituents must be included even in trace amount.  
 
C. The manufacture’s label is sufficient for discarded or unwanted pure chemicals and 
trade products in their original container.  
 
 

SEGREGATE WASTE ACCORDING TO COMPATIBILITY 
  
Chemicals should be segregated according to compatibility for laboratory storage (Table 
I).  For example, segregate acids from bases and segregate oxidizers from fuels, solvents, 
and other organics.  Carefully read the manufacturer's label and MSDS sheet for 
information on safe storage and incompatibilities.  Storage of materials by hazard 
grouping reduces the risk of fire or explosive reactions.  
 
Full containers of hazardous waste shall be placed in the temporary storage area behind 
the dicing saw.  This area is labeled “FULL WASTE CONTAINERS FOR R.E.M. 
PICKUP ONLY”.  If you fill a container with hazardous waste, it is your responsibility to 
label it and place it in the R.E.M. Pickup area. 
  
* EPA conducts an unannounced annual inspection of Purdue labs and work areas.   
Central to this inspection is proper storage and labeling of accumulation containers.   
Violation of RCRA Regulations is punishable by fines of up to $31,250 per day per  
violation. 



SHARPS 
 
Sharps are items that are capable of puncturing, cutting, or abrading the skin (glass and 
plastic pipettes, broken glass, test tubes, petri dishes, razor blades, needles, syringes, 
etc.).  
   
Laboratory employees that routinely work with sharps and building services personnel 
who handle wastes are at risk of  being punctured or lacerated during their workday.  It is 
important to properly handle and dispose of this type of waste material in order to prevent 
injury and potential disease transmission.  The following sharps guidelines shall be 
followed:  
  
1. Do not place any sharps into the regular trash.  
 
2. All sharps go either into the red Sharps containers located throughout the lab area, or if 
they won’t fit, into a cardboard box or other strong, secure disposable container.  When 
the box is ready to be removed, tape it shut and label it “SHARP OBJECTS/GLASS -  
DISCARD”.  Contact your assigned Building Services employee for disposal.  
  
When a container for Sharps is full, notify LSC for removal. 
 

 

EMPTY CONTAINERS  
 
Purdue’s policy for the disposal of empty containers is implemented to protect Purdue 
facilities and the Physical Facilities Buildings and Grounds staff when removing trash.  
Please remember that although chemical residues may be non-hazardous by themselves, 
they may mix with other incompatible residue in the dumpster or compactor causing a 
reaction or fire.  In addition, sealed containers may become pressurized during 
compaction, which may result in residues spraying onto workers.  Please keep the 
following procedures and information in mind when disposing of empty containers:  
 

Triple rinse empty containers with a solvent capable of removing the original 
material.  

 
Collect the rinsate for disposal through REM unless it is non-hazardous and safe for 
sink disposal.  If you’re in doubt, collect it and contact LSC for disposition. 

 
Identify triple-rinsed, dry, odorless, and empty containers as SAFE FOR DISPOSAL 
with a label available from REM or by defacing the original label.  



 
 

Remove any cap that may cause the container to become pressurized when 
compacting.  

 
If container is suitable for hazardous waste collection, put the rinsed and labeled 
container in the waste bottle supply cabinet.   Otherwise, set containers next to trash 
cans for collection by custodial services.  

 
Containers that can’t be cleaned shall be treated as hazardous waste. 

  

 


