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Who We Are

Environmental Health and Safety
(EHS)

We Enhance the Safety of our Community
through EDUCATION and SERVICE
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Objectives

Upon completion of this training, you should be able to:

Discuss safety awareness for laboratory personnel.
List the responsibilities of providing a safe workplace.

Identify hazards related to handling chemicals, biologic
specimens, electrical equipment, cryogenic materials, and
compressed gases

Choose appropriate personal protective equipment when
working in the laboratory.

|dentify the classes of fires and the types of fire
extinguishers to use for each.

Select the correct means for disposal of waste generated in
the laboratory.

Act effectively in an emergency.
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Elements of the Safety Program

This training presentation has been created for those who are required to undergo
general laboratory safety training and have not taken this training with their
supervisor. It is also recommended for those laboratories that do not fall under

regulation, but are needing a safety laboratory overview.

The goal of the Laboratory Safety Program is to minimize the risk of injury or illness
to laboratory workers by ensuring that they have the training, information, support

and equipment needed to work safely in the laboratory.

Laboratory safety is the key to reducing injury and illness. There are many
exposures in the laboratory that pose a hazard to your health and you may have
never considered them as a hazard before. It is important to have proper training
so you, as the employee, are aware of the potential dangers that may threaten

your health or life.



@ As you go through this training module, you will have a Dbetter
understanding regarding the concept of safety and how safety is utilized
in every aspect of your life. The University has an obligation to protect
each student, assistant, faculty and staff. There are also regulations that
pertain to ISU to ensure compliance. Lets take a look at the different

agencies that are involved!

Safety




Why do you need a training?

Training is by far the most important aspect of safety.
Training not only reduces illness/injury but also increases
worker efficiency and awareness. Training is required by
regulation and ISU has high regard for fulfilling this
commitment. Preventing hazards and increasing awareness
is the goal for the EHS office.



Who is in Charge of Training?

Everyone on campus is in charge of training. The
individual is responsible for participation of the training,
comprehending the information, and utilize the
information for the specific duties. The supervisor is in
charge of providing proper and effective training. The
EHS office provides assistance to departments in
achieving reqgulatory compliance and developing
proactive strategies.




Why does it matter?

m Safe working
= protects:
[1You
[ 1Other lab workers
[ICleaners
L1Visitors
L1Your work

!k\




General Safety Rules

» Lab safety is everyone’s
responsibility.

» Lab safety policy and procedures
MUST be strictly followed.

* You MUST perform RISK
ASSESSMENTS.



Overarching principles: a warm-up

Always follow standard practices for clothing and protective
equipment. What are these?

» Before you do anything, evaluate potential hazards — and
then plan your actions.

o What are some possible hazards with your research?

° How can you find the hazards associated with chemicals?

o Are any special hazards (electrical, laser, biosafety) present?

Are any engineering controls needed ?

What might these be?

» What types of personal protective equipment are needed?
» Be prepared for an emergency:

> Where is the nearest (exit/eyewash/fire extinguisher/shower)?

- What should | do in the event of a fire? flood? chemical spill?



What kinds of risk might you encounter?

Chemical (flammable, corrosive, health, reactivity)-next page
> Could include explosion
- What about byproducts of the reaction?

Pressure

o Gas cylinders
> Reaction pressure (related: release of toxic gases)

Fire (Smoke/chemical inhalation; burns)

Electrical (death; serious burns)

UV or Laser (eye damage)

Cut or laceration; crushing (loss of blood; loss of limb)
Slip/fall

In general, imagine what could possibly go wrong?



How to do a Risk Assessment?

o Determine hazards and evaluate
risks

o Use all relevant available data

o Determine controls needed to
minimise those risks

e Document the assessment
» Agree it with your supervisor
e Use those control measures




Chemical Hygiene Plan

m Never eat, drink or smoke in a
laboratory

= Never apply cosmetics

b - —
= Never touch your face, mouth or =l

eyes

m Always wash your hands before you
leave

= Roll up loose sleeves.
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m Keep your workplace tidy

m Clear up waste, deal with
washing up and put things
away as you finish with
them

m Make sure everything is .
safe before you leave things
unattended

m Atidy laboratory avoids
accidents to everyone



@ Wear proper PPE when
i’ working in lab
or SAFETY

Do not wear shorts in the lab

Personal Protective
Equipment (PPE)



Protecting yourself

m Always use appropriate clothes and personal protective
tools:
[ILab coat.
[]Safety goggles.
[IMasks.
LI1Gloves.
LINo open shoes.
LINo eye lenses.

= Know the location of:
LIFire extinguisher and fire blanket.
[IShawer and eyewash stations.
LIFirst aid Kit.



Wear the clothing and
protective wear identified
In your risk assessment

Laboratory coats must be
kept fastened

Don’t wear sandals or
open shoes

Long hair must be tied
back



Wear appropriate protective clothing

-
Protective gear has to
be comfortable.

 Your clothing should cover your legs to the
knees - shorts are not appropriate for the
laboratory

 Lab aprons can be used to protect good
clothing

 Loose clothing should not be worn because it
may dip into chemicals or fall into a flame and
catch fire



"NO

LOOSE CLOTHING NO OPEN TOE SHOES,

LOOSE SCARVES FLIP FLOPS, OR SANDALS
LONG HAIR EXPOSED BEYOND THIS POINT




Protect Your Eyes

You only have
one pair of eyes!
Protect them

Eye protection: Appropriate eye
protection must be worn at all
timesl!

Ex: Goggles or safety glasses required
unless specifically exempted




Wear shoes that cover your feet.

 Sandals and open-toed
shoes do not protect your
feet from broken glass
that is frequently found
in the lab

e Also, leather shoes
protect your feet from
chemical spills - canvas

shoes do not.

22
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Protecting yourself - gloves

m There are many different types of
protective glove A CAUTION

m Use the correct ones for the job you
will be doing

m Remember that you need to select ,7 !
chemical protection gloves

according to the materials and/or

substances with which you will be Wear gloves
working
m Remove your gloves before using |

Instruments, telephone or leaving
23
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IS PART OF
SCIENCE



OXYGEN

OLY

Know the potential hazards and appropriate safety
precautions before beginning work. Ask and be able to
answer the following questions:

* What are the hazards?
* What are the worst things that could happen!?

* What do | need to do to be prepared!?

* What work practices, facilities or persona
protectlve equipment are needed to minimize th

rrrrrrrrrrrr
WARNINGS
BIOLOGICAL HAZARD



Know details/location of your vital
Laboratory Information!



Let's Get Started!

<« Working in a laboratory can be an
exciting experience. It can also pose
many threats and hazards that a
traditional classroom does not.

< That is why it is important to know your
surroundings.

<« Know where the exits to your room
are.

<« There may be more than one exit which
could be critical in the case of an
emergency.

<« Your supervisor will go over the
emergency action plan including the
escape route procedures for your room. 27



Know the safety equipment

» Eye wash fountain

» Safety shower

» Fire extinguisher

» Emergency exits >

28


http://images.google.com/imgres?imgurl=http://www.vikingsafetyshop.com/usr/viking/TradeingItems.nsf/linkopen/1021971/$FILE/Eye-wash-fountain.jpg&imgrefurl=http://www.vikingsafetyshop.com/usr/viking/TradeingItems.nsf/printform?openform&VIKING@Cargo&h=180&w=160&sz=8&hl=en&start=4&tbnid=CO5XUZbRHq3UwM:&tbnh=101&tbnw=90&prev=/images?q=eye+wash+fountain&gbv=2&svnum=10&hl=en&sa=G
http://images.google.com/imgres?imgurl=http://www.thermomegatech.com/items/thermomix_stn_Z.jpg&imgrefurl=http://www.thermomegatech.com/index.php?cmd=categories&cat_id=56&PHPSESSID=f500b623e9b6e&h=400&w=400&sz=10&hl=en&start=8&tbnid=EzbX7sdUwBPAnM:&tbnh=124&tbnw=124&prev=/images?q=safety+shower&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.kartek.com/prod-windows/all/safety/bsr-a500.jpg&imgrefurl=http://www.kartek.com/products/all/safety/safety.htm&h=500&w=316&sz=49&hl=en&start=3&tbnid=NLgDD9o4l1R52M:&tbnh=130&tbnw=82&prev=/images?q=fire+extinguisher&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.osha.gov/SLTC/etools/evacuation/images/floorplan2.gif&imgrefurl=http://www.osha.gov/SLTC/etools/evacuation/floorplan_demo.html&h=420&w=420&sz=16&hl=en&start=4&tbnid=XNsbNB4narIweM:&tbnh=125&tbnw=125&prev=/images?q=emergency+exits&gbv=2&svnum=10&hl=en

Know how to use the safety equipment

» Eye wash Fountain

o Safety Shower

» Fire extinguishef —— |

 Emergency Exit

29


http://images.google.com/imgres?imgurl=http://www.chem.unl.edu/safety/Image11.jpg&imgrefurl=http://www.chem.unl.edu/safety/hslab9.html&h=231&w=275&sz=37&hl=en&start=3&tbnid=ORWtDcNJ35eLxM:&tbnh=112&tbnw=133&prev=/images?q=eye+wash+fountain&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.utsystem.edu/ohr/neo/graphics/Risk Managment/RiskManagmentGraphics/FireExtinguisher.gif&imgrefurl=http://www.utsystem.edu/ohr/neo/safety/safety.htm&h=368&w=400&sz=95&hl=en&start=9&tbnid=Y2xhYdO0iCRanM:&tbnh=114&tbnw=124&prev=/images?q=fire+extinguisher&gbv=2&svnum=10&hl=en
http://images.google.com/imgres?imgurl=http://www.royalsociety.org/downloaddoc.asp?id=2027&imgrefurl=http://www.royalsociety.org/exhibit.asp?tip=1&id=3619&h=245&w=250&sz=10&hl=en&start=18&tbnid=d1cgWB3UFpBfSM:&tbnh=109&tbnw=111&prev=/images?q=emergency+exits&gbv=2&svnum=10&hl=en

)

Be Aware of
Your
Surroundings

U

Lk

-'.l "_'T"_{_‘I_*

= A —

REPORT Ee £ fitl i
ACCIDENTS §
IMMEDIATELY i




Know Your Surroundings

o3 It is also recommended to be aware of the fire
extinguishers in location to your laboratory.

< In order to fight a fire one must undergo the proper
training.

<« Campus personnel are highly encouraged to not fight
fires.

< In the event of a fire, the first response is to evacuate
the area and notify the fire department!

<« Any campus phone will initially direct calls to the KKU
security dept. and from there the fire dept. will be
dispatched.

<« From any campus phone just dial XXX. Do not wait
any longer than necessary to call, time is of essence!
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Know Your Surroundings

» Know where the fire alarm is in proximity to
your laboratory. Is it right down the hall or
is it in the stairwell?

< If there is a fire, a quick response is the best
response. Have your supervisor show you
the closest alarm. The fire safety training
will detail the safety procedures for your lab.

32



Know Your Surroundings

X When physical hazards and health hazards
exist, it is very important to know where the eye
wash/safety shower is located.

<« Unexpected accidents do occur and knowing
where to go at the time of an emergency can
reduce injury/illness.
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Know Your Surroundings

< First aid kits have a variety of quick relief items.
<« If your lab has a first aid kit, find out where it is.

< If more than first aid is needed, it is recommended to
go to Student Health Services for further treatment.

<« In an event that would require more than first aid to
be treated, report it to the KKU clinic within the next
24 hours.

34



Know Your Surroundings

Each laboratory should have a telephone
in a designated area for use.

The emergency contact numbers are
posted near the phone in every laboratory
on KKU campus.

N\
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Labeling

It is important to know as much about a chemical as possible.
The most dangerous substance is the one that has no label.
Communicating information is essential in the science field.

Labeling is also required for chemicals that are in a secondary
container unless it is to be used within an 8 hr period. When
labeling the secondary container the following information must be
included:

v'Identity of the hazardous chemical

v'Appropriate hazard warnings

v'"Name and address of the chemical
manufacturer, importer, or other responsible party.

36



The gHs (Globally Harmonized System)

As of March 2012, the U.S. adopted the UN’s
Globally Harmonized System of Classification and
Labeling of Chemicals (GHS). Subsequently, OSHA
revised the Hazard Communication Standard (HCS)
to align with the majority of the elements of the GHS.

The GHS Is an Internationally standardized
approach to hazard communication that provides a
harmonized system of classification and labeling and
revised organization of safety data sheets (SDSs).

37



What does this mean to you?

Three main areas of standardization:
» Classification of hazards

» Labeling requirements

» Safety data sheets

GHS Labeling

Chemicals will now be labeled using the following elements when
applicable:

» Pictograms (9) — graphic element encompassed by a red diamond

» Signal Words — “Danger” or “Warning” to signify relative severity of
the hazard

« Hazard Statements — to describe the nature and degree of the
hazard

» Precautionary Statements - to describe recommended measures

to minimize or prevent adverse events
38



Health Hazard

e Carcinogen

e Mutagenicity

e Reproductive Toxicity
e Respiratory Sensitizer
e Target Organ Toxicity
e Aspiration Toxicity

Flame

¢ Flammables

¢ Pyrophorics

¢ Self-Heating

¢ Emits Flammable Gas
¢ Self-Reactives

® Organic Peroxides



Exclamation Mark Gas Cylinder

e [rritant (skin and eye)

e Skin Sensitizer

¢ Acute Toxicity (harmful)

e Narcotic Effects

e Respiratory Tract
Irritant

¢ Hazardous to Ozone
Layer (Non-Mandatory)

e Gases Under Pressure



Corrosion Exploding Bomb

>
e Skin Corrosion/ e Explosives

Burns e Self-Reactives
e Eye Damage ¢ Organic Peroxides

e Corrosive to Metals



Flame Over Circle

e Oxidizers

Skull
and Crosshones

e Acute Toxicity
(fatal or toxic)



GHS (Globally
Harmonized
System) for

Chemical
Hazard
Assessment

GHS Pictograms and Hazards

&

S

&

SKULL & HEALTH HAZARDS EXCLAMATION POINT
CROSSBONES Carcinogen Respiratory Sensitizer Irritant (Skin and Eyes)
Acute Toxicity Mutagenicity Target Organ Toxicity Respiratory Tract Irritant

(fatal or toxic) Reproductive Toxicity Aspiration Toxicity Skin Sensitizer

Narcotic Effects
Acute Toxicity (Harmful)

®
@

EXPLODING BOMB

Explosives
Self-Reactives
Organic Peroxides

FLAME

Emits Flammable Gas
Self-Reactives
Organic Peroxides

FLAME OVER CIRCLE
Flammables Oxidizers
Pyrophorics

Self-Heating

b
©

CORROSION GAS CYLINDER ENVIRONMENT
Skin Corrosion/Burns Gases Under Pressure Aquatic Toxicity
Eye Damage

Corrosive to Metals

As of June 1, 2015, the Hazard Communication Standard (HCS) requires pictograms on labels to alert users
of the chemical hazards to which they may be exposed. Each pictogram consists of a black symbol on a

white background framed within a red border and represents a distinct hazard(s). The pictogram on the
label is determined by the chemical hazard classification.
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GHS vs. more familiar
Safety Data Sheet
warnings:

0
=1

Corrosive

Flammable

)

Irmtant

Acute Toxicity

Oxidizer

Explosive

Environmental
Hazard

Compressed Gas

Respiratory Hazard

OO0 OP OO O
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® &8

Explosive Flammable Oxidising Gas under pressure Corrosive
Acute toxicity Health hazard Serious health hazard Hazardousto the

environment
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OXYGEN

OLY

Know the potential hazards and appropriate safety
precautions before beginning work. Ask and be able to
answer the following questions:

* What are the hazards?
* What are the worst things that could happen!?

* What do | need to do to be prepared!?

* What work practices, facilities or persona
protectlve equipment are needed to minimize th

rrrrrrrrrrrr
WARNINGS
BIOLOGICAL HAZARD



Materials Safety Data Sheets (MSDS)

So what is an MSDS? An MSDS is a document that relays vital information about

certain chemicals and biological agents. Check below to see what content the MSDS
contains!

There are several constituents that are covered in the Laboratory Standard. Among
these constituents includes labeling and the MSDS. Let’s look more closely at the

content of the MSDS.
In addition to labeling in a laboratory, the next most important
type of communication regarding hazards is the MSDS.
This is the acronym for Material Safety Data Sheet.
This will communicate the information necessary regarding
hazards associated with chemicals and also biological agents.
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Materials Safety Data Sheets (MSDS)

Why is an MSDS important? When you know characteristics about a
substance it can aid in precautionary measure to take when using it.
Also, if there is a spill either on a surface or on your skin, the MSDS
can supply you with the information needed for first aid.

» Are to be provided by Supplier’s
with all deliveries

 MUST be Accessible to
EVERYONE in the workplace

e Must be current

e Must be made available to

attending physician in the event
of exposure

48



The MSDS tells you:

* |dentity.

 Ingredients.

» Hazards identification.

 First aid.

 Fire fighting.

» Accidental Release Measures/Spill Clean-up.

» Handling and storage - Exposure controls and
Personal Protection.

» Physical and chemical properties.
» Disposal.

49



Safety Data Sheets (SDS)

16 sections under GHS:

l.
2.
3.

NSNS

9.

Identification

Hazard(s) identification
Composition/information on
ingredients

First-aid measures
Fire-fighting measures
Accidental release measures
Handling and Storage
Exposure controls/personal
protection

Physical and chemical properties

10.Stability and reactivity
| |. Toxicological information

|2. Ecological information 9
| 3. Disposal considerations
|4. Transport information =  OSHA does not regulate sections 12-15
|5. Regulatory information
|6. Other information

50



Hazards

Many laboratories contain hazardous
substances.

<« A hazardous substance is defined as a
material/substance that poses a physical or
health hazard. This includes both chemicals
and biological agents.

<« A Biohazard is defined as any organism that
iIs capable of replication and is capable of
causing disease in human, animal or plant.

<« There are differences between a physical
hazard and a health hazard. Let's take a look.
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What are the general hazards in a laboratory?

» Fire

» Breakage of glassware
o Sharps

» Spillages

» Safety equipment & gas
cylinders

 Chemical hazards
» Biological hazards
» Electrical hazards
» Radiation hazards

And many more!

52



- Avoiding Fires

® Flammable substances
[IUse minimum guantity

[ IStore in special storage
cabinet

[ IUse temperature-
controlled heating
sources

(eg water-bath rather than hot-
plate or Bunsen burner)
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» You can fight a fire if:

> Itis confined to a small area and you are not alone.
You need someone as a back-up who can call for help.

> You are in no danger

You know what is burning and you are either protected from fumes or you are
sure there is no danger.

> You have a clear escape path.
Labs, lab books, chemicals and equipment can be replaced-you cannot.

» Do not attempt to fight a fire that is:
* Large or could quickly become large;
° Is making the air hard to breathe (smoke inhalation)
°* May expose you to hazardous materials
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Fire Safety- R.A.C.E

Procedures to follow in the event of a fire emergency

R — Remove or secure individuals in immediate danger.

A — Activate the alarm by pulling a fire pull station located
In the corridors and calling 953.

C — Confine the fire by closing windows, vents, and doors.

E — Evacuate to a safe area.

55



Fire: Sounding the alarm

* You can fight a fire if:

o |Itis confined to a small area and you are not alone.
You need someone as a back-up who can call for help.

> You are in no danger

You know what is burning and you are either protected from
fumes or you are sure there is no danger.

> You have a clear escape path.

Labs, lab books, chemicals and equipment can be replaced-
you cannot.

* Do not attempt to fight a fire that is:
° Large or could quickly become large;
° Is making the air hard to breathe (smoke inhalation)
°* May expose you to hazardous materials
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Fire extinguisher

To operate an extinguisher:

Pull

Q@ PULL the pin
A ) <...... /
im ® 8 '®
A!-M" SQUEEZE |
S q ueezg " 2:’.;:'; the handle

S IS, _/',/'offire
weep i_________\t
_.’._ _— _@___

SWEE.P nozzle
Know your extinguisher side to side

Use the correct extinguisher

(Check yorer own extimpuisher's lebel
foria’.:h( mbu‘ri:ﬂ)




> Found in most labs
and in multiple
locations in hallways.

o Distinguish by large
cone or “horn” nozzle

on CO..

> Choice will depend
on nature of fire

(next page)

Dry powder aka
Carbon dioxide “dry chemical”

To use: (either type)

1. Twist and break plastic retaining strap;
2. Pull out pin;

3. Point nozzle at base of fire;

4. Squeeze handles together to operate
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Which extinguisher should | use?

e Carbon dioxide:

(0]

(0]

(0]

Excellent all purpose fire extinguisher;
Can be used for small solvent or paper fires.
Must be used for fires around electronics;

e Dry powder:

(0]

(0]

Will “knock down” most solvent and chemical fires

Use when CO, would react with the burning material (e.g.,
sodium).

Never use on people.

After using a dry powder extinguisher, turn off computers
and electrical equipment to minimize damage.
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How to use a Fire Blanket

Fire blanket
Use for smothering fires

Kitchen Fires Clothing Fires

i

—

| T
i

'BLANKET ©

i

IFIRE & & &
i
/

W
i3
D
s
o

There are different techniques and processes to use depending on the nature of

the fire.

¢ Turn off the heat source if it is safe to do so

¢ Pull the tapes to release the fire blanket from its box

¢ Hold the blanket in a shield position and, if possible, wrap the blanket around
your hands for protection

¢ Place the fire blanket over the fire to smother the blaze

¢ Leave it to cool completely and ensure the fire is fully extinguished, with no
chance of it reigniting

If the flames are larger than the blanket itself, do not attempt to put it out
yourself. Instead head somewhere safe and call the fire service.
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How to use a ElideFire® extinguishing ball

ElideFire Ball is extremely versatile and can be placed in places where there is a risk of fire, such
as over switches, in kitchens or overloaded outlets. There are two ways to use it:

Active Protection: When a fire breaks out, simply throw the ball towards the fire. It will fall
naturally in contact with the flames and will activate in 3 to 10 seconds. No pin or spare parts
or training: the ball is 152 mm in diameter and weighs |.3kg (+/- 0.2kg), it is very easy to
use. No special training or skills are required.

Passive protection: One of the most important advantages of the Elide Fire fireball is that it
automatically triggers in the presence of fire. If placed in areas of high fire hazard, where most
fires occur, it will activate automatically when it comes into contact with a flame.

The best option for passive use is to install the ball in the most vulnerable places in its metal
basket. The ball can be fixed on a support or simply placed on a flat surface, visible and easy to
access. The most recommended areas are areas of high fire risk such as electrical cabinets,
kitchens, storage rooms, engine compartments, etc. 6l



Broken Glassware

» Use correct techniques for the insertion of tubing onto
glassware

» Never use glassware under pressure or vacuum unless it
Is designed for the job and suitably shielded

» Dispose of chopped or broken glassware — it is a risk to
you and others

» Always dispose of broken glass in a glass bin or sharps
bin and not in a general waste bin (will be discussed
later).
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What is a “"Sharp™?

A sharp is defined as any instrument, tool, or item
that has rigid, acute edges, protuberances or corners
capable of cutting, piercing, ripping or puncturing
such as syringes, blades, and broken glass. Items
that have the potential for shattering or breaking are

also considered sharps.
| Ql
tii m




Chemical spills: what should you do?

* For any spill, first priority is to alert others (fire alarm)
® Close off the area if this is safe for you.

® Use chairs/stools to close off part of a lab or corridor for a
smaller spill

® Use the fire alarm to clear the building in case of a major spill.

o Clear up spillage promptly

» You will already have determined how to do this as part of
your risk assessment

» Dispose of any hazardous material as toxic waste




Chemical Spill Response

For small spills:
* Notify others in your area of the spill

e |eave the room and close the door to control
access

*  Wear appropriate PPE (eye protection, lab coat,
gloves, respirator if needed)

* Control the source of the spill

* Control the spread of the spill

* Absorb any free standing liquid that has spread
behind or under equipment

* Dispose of any spill debris and clean up material If anyone is injured

as hazardous waste CALL XXX

* Restock spill response supplies




Safety Equipment

Certain equipment is necessary to achieve compliance and most
importantly to provide adequate protection.

The safety equipment that is needed is known as primary and
secondary barriers. Let’s take a look at the difference in the barriers.

Primary Barriers

Primary barriers are referring to protective measures including engineering
controls. This includes not only PPE that has already been covered, but it

also includes safety cabinets,
< fume hoods,
< vaccines
< Biological Safety Cabinets (BSC)

< autoclaves.
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Fume Hood

The fume hood is used with chemicals. The main function is to exhaust the

vapors and gases that are generated in the hood to the outside. The hood is

designed to minimize your exposure to airborne contaminants. This is not to
be used with biohazardous materials.




Fume Hood Work Practices

When using the fume hood you first need to make sure the
exhaust blower is operating and air is entering the hood.

mp Remember, do not put your face inside the hood!

B Minimize storage of chemicals in the hood

o Clean spills immediately —
< 4 o W

Work with the sash at the proper operating level as indicated by
* the arrows



Fume Hood Work Practices

Know the toxic properties of the chemicals with which you work. (SDS)
Be able to identify sighs and symptoms of overexposure. (SDS)

Keep all chemicals and equipment six inches from the sash

Keep the sash completely lowered anytime "hands-on" experiments are
not in progress or whenever the hood is on and unattended.

Never utilize the hood unless there is some indication that the hood is
operating.

The hood is not a substitute for personal protective equipment.
Wear gloves, safety glasses, etc., as appropriate.

Visually inspect the baffles to be sure the slots are open and unobstructed.
Do not block baffles. If large equipment is in the hood, put it on
blocks to raise it approximately two inches so that air may pass
beneath it.

Do not use the hood as a storage cabinet.

Keep the sash clean and clear.

Clean all chemical residues from the hood chamber after each use.

All electrical devices should be connected outside the hood to avoid
sparks which may ignite a flammable or explosive chemical.
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- Keep Fume Hoods and Biosafety Cabinets
- Clear Of Storage and Unnecessary Material




High Pressure Compressed Gas Cylinder

L

*  Cylinders are both physical hazards as well as hazards
due to their contents

¢ Secure them to wall or vertical clamp

* Use a cylinder cart with a chain restraint in place to
move

*  Valve protection caps should be installed on cylinders at
all times when not in use

* NEVER stick anything into the cylinder cap holes in an
attempt to loosen the cap

¢ Use an adjustable strap wrench to remove stuck caps

* If the cap is still difficult to remove, attach a tag or label
to the cylinder identifying the problem and return the
cylinder to the supplier

* Report a leaking cylinder

+  CO, and N, are oxygen displacers- do not use in
confined spaces, ensure adequate ventilation

* N, is acryogen

* 0O, is an oxidizer (will make other material more likely
to explode or react)



- Whether or not there are clear
description of constituents of
various steel cylinders?

- Whether or not there is leakage
In connector? Wrench shouldn't be put on

> Whether or not temperature in e switch of steel cylinder

storage space of steel cylinders '
exceeds 40°C?

Spare cylinder and empty
cylinder should be furnished
with cap

Steel cylinder
needs to be fixed

Occupational safety and health facilities regulations &
Occupational Safety and Health Management Measures

72



Chemicals: What i1s a hazardous material?

 Answer: anything that is flammable, corrosive,
reactive, strongly oxidizing, Cryogenic and
toxic/carcinogenic.... or breaks down to give
species with any of the above categories.

e Think of some common examples:
> Flammability:
- Corrosive?
o Toxicity?
- Releases flammable or toxic gases upon heating?

e The concept of a hazardous material will be very
Important for transport/use/storage/disposal!
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Transporting of Chemicals

Transport of any hazardous materials outside of your lab requires secondary containment,
which can be either a specialized container or a sturdy plastic pail.

Use a bottle carrier, cart or other secondary container when transporting chemicals in
breakable containers (especially 250 ml or more) through hallways or between buildings.
Secondary containers are made of rubber, metal or plastic, with carrying handle(s), and are
large enough to hold the entire contents of the chemical containers in the event of breakage.

Transport of hazardous chemicals in individual containers exceeding four liters between
buildings is strongly discouraged.

When moving in the laboratory, anticipate sudden backing up or changes in direction by
others. If you should stumble or fall while carrying glassware or chemicals, try to project
them away from yourself and others.

The individual transporting the chemical should be knowledgeable about the hazards of the
chemical and should know how to handle a spill of the material. (SDS)

When transporting compressed gas cylinders, the cylinder should always be
strapped in a cylinder cart and the valve protected with a cover cap. Do not

attempt to carry or roll cylinders from one area to another.

Keep chemicals in their original packing when transporting, if possible. 74



Transporting of Chemicals




Chemical Storage

* Avoid storing materials and equipment on top of

T cabinets
0 . . .
m e Do not store corrosive liquids above eye level.
Provide a specific storage location for each type of chemical,
CORROSIVE CORROSIVE and return the chemicals to those locations after each use.

Avoid storing chemicals in the workspace within a laboratory

hood, except for those chemicals currently in use.

If a chemical does not require a ventilated cabinet, store it

o inside a closable cabinet or on a shelf that has a lip to prevent

¥ 47_;"” containers from sliding off in the event of an accident or fire.

CORROSIVE * Do not expose chemicals to heat or direct sunlight.

* Observe all precautions regarding the storage of incompatible
chemicals.

- * Use corrosion resistant storage trays or secondary

' containers to collect materials if the primary
container breaks or leaks.

* Do not store flammable liquids in a refrigerator
unless it is approved for such storage. Such
refrigerators are designed with non-sparking

’ components to avoid an explosion.




Flammable Liquids
» Have flash points below 100°F

o Minimum temperature at which a liquid gives off
vapor in sufficient concentration to ignite if
exposed to a source of ignition

Examples: IR
* t
Hexane ylene glyco
* Ethers such as diethyl ether and
- Toluene
tetrahydrofuran
- Xylene
* Acetone
Benzene el acotat i acotar
Ethanol yl acetate and butyl acetate

Isopropyl alcohol



Handling flammable liquids

Keep away from sources of ignition

Refrigerators  used to  store
flammables must be explosion proof

Cold rooms are not appropriate
storage locations for flammable
liquids

Should be stored in a flammable
storage cabinet




Corrosives

Damage skin and eyes upon contact

Damage your respiratory tract if inhaled

Examples include:

> Hydrochloric acid and Sulfuric acid

o Sodium hydroxide and Ammonium hydroxide

Store corrosives below eye level

Use eye protection, wear protective gloves and a laboratory coat
If airborne exposure is suspected, use a fume hood

If splashed in your eyes or on your body, wash the effected area with water for
15 minutes and seek medical attention




Oxidizers

» Oxidizers are chemicals that support combustion
» Oxidizers should never be stored with flammable liquids

» Examples include

o Oxygen, chlorine, peroxides, nitric acid, perchlorates, and
permanganates

OXIDIZER



Peroxide formation

< Some reagents may form shock-sensitive and explosive
peroxides upon prolonged exposure to oxygen or air.

+» The peroxides may explode or decompose violently upon
concentration, heating or friction.

 Diethyl ether (“ether”) tetrahydrofuran (THF), 1,4-dioxane, and
cumene are notorious but other chemicals (isopropanol, potassium)
can also be a problem.

*» Reagents or solvents which may form peroxides (e.g. THF) must be
dated upon opening. Once opened, containers must be tested
(“peroxide test strips) every 180 days or else discarded.

< See “Use and Storage of Peroxide-Forming Chemicals” 8l



Cryogenics

» Liquid gases are extremely cold and can cause burns Ex: Liqg. N, (boils at -196 °C)

use only with good ventilation; be careful about condensing O2

Dry ice/acetone slushes are not as cold (-80 °C) but have high heat capacity and
“stick”. Frostbite can result in seconds. Rinse skin under cool water.

Liquid gases evaporate and many can cause asphyxiation

You must have special training to use them

PPE: Heavy leather gloves
and lab coat for short term
use of cryogens. If the gloves
or coat get "soaked" in a
cryogen, quickly take them off
and move away from the
hazard!




Carcinogens

» Carcinogens can cause the disease we call

cancer. Simply stated, cancer is uncontrolled cell
growth

» Examples include:

- Aflatoxin, benzene, benzidine, ethylene oxide,

acrylamide, acrylonitrile, 1,3-Butadiene and
formaldehyde

» Always use a fume hood when working with
carcinogens



Biological Hazard

m All biological samples are
considered potentially
Infectious.

m Should be handled and
processed using  strict
precautions.

Infectious biological materials

» Understand features of hazards, risk group, transmission channel, and grade and
type of protective equipment.

o Information source: measures governing infectious biological materials, safety
code for biological safety grade 1-3 laboratories, biological safety data sheet

» Ascertain conformance of laboratory to the requirements of biological safety grades
and follow correct experimental procedures.



Infectious biological materials (Conti)
BIOHAZARD

» Laboratories need approval of biosafety committee or =
biosafety specialists for possession, keeping, or
disposal of second- or higher-grade dangerous &@
microorganisms or biological toxins. CAUTION

P3
P2

AREHET

e In addition to the aforementioned requirement,
installation unit should obtain approval of central-
level competent authority for the laboratory to
possess, keep, or dispose third- or higher-grade
dangerous microorganisms or controlled biological
toxins.

/

/




Electrical hazards

» Always look first

o

[e]

[e]

Do not work on electrical equipment or touch an

unconscious person unless you are sure there is no
source of electricity.

Avoid spark sources near solvents

Electrical cords/ cables

Should not obstruct work or aisles.

Extension (“drop”) cords only for short-term use;
power strips can be used long-term but not on high
amperage devices.

Do not “daisy-chain” cords or power strips.
Discard and replace damaged cords.
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Electrical Equipment g

Always do a visual check on electrical equipment
before use, looking for obvious wear or defects

All portable electrical equipment must have a
current Portable Appliance Testing “PAT” sticker

NEVER use defective equipment
Lay electrical cords where no one can trip on them.

Be sure your hands and your lab area are dry before
using electrical equipment.

Unplug cords by pulling the plug, not the cord.




Radiation hazards

» Detect radioactive materials and
lonizing-radiation equipment and
facilities at least once a year and
submit the results to competent
authority as reference.

e Radiation warning sign

PN
&

Radiation exposure badge
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Radiation hazards (cont.)

e Laboratory should formulate proper
guidelines for protection and
operation of radiation and post it at
conspicuous spot in working area.

» Demarcate proper radiation control
area, subject to control measures,
and conduct radiation detection in
monitoring area, plus
environmental radiation detection
for area neighboring workplace.




Disposal

HAZARDOUS
WASTE




Waste Materials

m Part of your risk assessment will be to determine how
to dispose of waste lab materials safely

[ISolvents and oils must be segregated into the
correct waste bottle or drum

[1Your department will help you determine what to do
with chemical or biological materials

= Do not put materials down the drain or in with normal
waste unless authorised to do so




General Biohazard non-sharp
waste materials

Sharpe materials



Waste Chemical Disposal

e Requires:

> Proper storage— same rules apply — make sure waste
chemicals are compatible

> Proper labeling — tags should be placed on bottles name
of chemical

> Pre-planning — know what waste you're creating prior to
carrying out experiments; minimize purchases

- Record-keeping — of all waste chemicals on hand and
those already picked up for disposal

93



What is Hazardous Waste?

Hazardous and biohazardous waste has special guidelines for proper
disposal. It is important to properly dispose of waste to ensure human and
environmental health.

Resource Conservation and Recovery Act (RCRA), regulated by the
US Environmental Protection Agency (EPA)

» defines hazardous waste as any waste that exhibits at least one
of four hazardous characteristics or appears on one of the four
hazardous wastes lists

» Generally applied to “solid wastes”, which has a very broad
definition, so consider most chemical waste generated in your lab
to fall under this regulation



Four Characteristics and Four Lists

Characteristics:

ignitable
corrosive
reactive

toxic

Lists:

P and U list: Hazardous waste from
pure or commercial grade
chemical products; P is “acute”
hazardous waste — generated in labs

F and K list: Hazardous waste from
manufacturing or industrial
processes, where K generated
from specific processes and F from
non-specific — not generated in labs



Characteristic: Ignitable

e A liquid that has a flash point of less than 60°C (140°F),

e Non-liquids capable of causing fire through friction, absorption or
moisture, or spontaneously changes and when ignited burns so
vigorously and persistently that it creates a hazard,

* An ignitable compressed gas, or

e An oxidizer

Note that some aqueous solutions ﬁat least 50% water by weight) that
have less than 24% alcohol content lose their isgnitability designation by
EPA standards so do not need to be sent to EH

Examples of Ignhitable Wastes

» Organic solvents (i.e. xylene, methanol or ethanol greater than 24%,
hexane)

o Paint thinner

e Activated carbon

o Ether

» Silver Nitrate

« Ammonium Persulfate



Characteristic: Corrosive

» Aqueous or liquid wastes with a pH
less than or equal to 2 or greater
than or equal to 12.5; or

 Liquid that corrodes steel at a rate
greater that 6.35 mm per year at
55°C

Examples of Corrosive Wastes

» Hydrochloric acid

» Acetic Acid

o Sodium Hydroxide

o Ammonium Hydroxide
» Battery Acids




Characteristic: Reactive

Materials that, under normal conditions, are:

» Unstable and readily undergo violent change;
» React violently with water;

» May give off toxic gases; or

» May be capable of detonation or explosion

Examples of Reactive Wastes

o Butyl Lithium

o Lithium Aluminum Hydride
e Potassium Cyanide

* Nitrophenylhydrazine

e Sodium metal

» A cyanide or sulfide bearing waste
which when exposed to pH conditions
between 2 and 12.5 can generate
toxic gases, vapors or fumes




Characteristic: Toxic

e One of 41 chemicals in a
concentration equal to or greater
than the respective value listed in
40 CFR 261.24

» 8 metals (As, Ba, Cd, Cr, Hg, Pb,
Se, Ag)

» 33 herbicides, pesticides, other
organics

Examples of Toxic Wastes

 Paint wastes containing lead, chromium or silver ;._;
« Mercury waste from dental amalgams ﬁ
» Silver waste from x-ray processing equipment 4

e Chloroform




P & U Listed Wastes

Many of the chemicals used in University research labs may fall
under the P or U-listed waste categories, as discarded
Commercial Chemical Products

Examples include:
* Osmium Tetroxide (P)
« Cyanide salts (P)
* Sodium Azide (P)
* Phenol (P)
* Nitrophenol (U)
* Acrylamide (U)
* Lead Acetate (U)
 Tetrahydrofuran (U)




Waste Mixtures

The EPA also regulates waste mixtures, which are
defined as:

« A mixture of a non hazardous solid waste and
one or more listed hazardous wastes

« A mixture of a non hazardous solid waste and
one or more characteristic hazardous wastes,
unless the mixture does not exhibit any of the
hazardous waste characteristics



Hazardous Waste Accumulation Requirements

Hazardous Waste may be accumulated at the site of
generation until either...

» 55 gallons of hazardous waste are accumulated; or

e 1 quart (~1L) of acutely hazardous waste (P-listed) are
accumulated




Hazardous Waste Accumulation Requirements

« All waste generated in the laboratories must be under the control of the operator of
the process generating the waste.

» Waste containers must be at or near the process generating the waste.

» Incompatible wastes cannot be placed into the same container if the placement
could lead to a hazardous chemical reaction

» Containers holding hazardous waste must be kept closed except when it is
necessary to add or remove waste.

» Containers must be managed to avoid releases
» Do not completely fill containers
» Keep ignitable and reactive wastes away from ignition sources

» Use secondary containment as required



Hazardous Waste Labeling

Any container used to contain or accumulate hazardous
waste MUST be labeled with:

® The words “Hazardous Waste”
® The date waste was initially added to the container

® All chemical constituents and their concentrations (%
by weight, add up to 100%)

® no abbreviations, chemical formulas, or trade names

® written in English



Chemical disposal (“waste”)

» Much stricter labeling/container
rules:

e Must use full names (no
abbreviations or formulas)

» Must show all significant
constituents.

o “Used’, “spent”, “waste” all
considered appropriate.

» Must be stored in compatible

container.
» Repurified materials (e.g. redistilled

solvents) can be treated like reagents (see
previous pages).
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Chemical disposal:

o Containers

+» Closed, stable to contents,
and in good condition.

“» Store in a manner consistent
with contents (e.g., flammable
waste in a flammable storage
cabinet)

“* Must be tagged for disposal
and labeled as described on
previous page.

Waste bottle with disposal tag
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Special Instructions for Removal

 Make sure to include both building name and
room number on your request form

e Do not place hazardous waste In areas
accessible to the general public, in the general
trash or an area where it may be mistaken for
trash

e Segregate hazardous waste from chemicals In
use, in a safe but conspicuous location



Special note: Broken Glass

- Do NOT use Biohazard boxes for broken glassware

-+ Do not dispose of special medical waste or biohazards in
broken glass boxes as they enter the regular waste
stream




Special note: Empty chemical bottles

n general, empty chemical containers that are not
oroken may be disposed of through regular
nousekeeping streams, provided:

They are completely empty

All labels have been obscured and can no longer be read

They do not contain any potential biohazards

They never contained an acutely toxic chemical (P-list)



When in doubt — ASK!!!

» Do not carry out a new or
unfamiliar procedure until
you have been fully trained
& understand the
precautions necessary for
safe working.

« DO NOT GUESS!!!




Key Points to Remember

Remember these four basic principle of laboratory
safety:

Conduct a risk assessment for each protocol you perform.

Select appropriate safety measures.

Maintain a safe laboratory environment.

Prepare for emergencies.



Thank you
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1 @ - Wear proper PPE when
2 working in lab

Do not wear shorts in the lab
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be comfortable.
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