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Chemical Hazard Classes
e Corrosives!
. Flammables
¢  Oxidizers
¢« Toxins
¢« Reactive Chemicals

COXI0IZER - <POISON>
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X = Acids, Acids, | Acids, Bases,
Do Not Store Together | inorganic | oxidizing | organic alkaI!s,
: caustics
Acids, inorganic X X
Acids, oxidizing X X
Acids, organic X X X
Bases, alkalis,
caustics A X X
Acid Type Examples
¢ [Enorganic:
~ hydrochloric acid
— mnitric acid
— phosphoric acid
— sulfuric acid
— boric acid
— hydrofluoric acid
— hydrobromic acid
¢ Organic:
— lactic acid
— acetic acid
— formic acid
— citric acid
— oxalic acid
«  Oxidizing:
— mitric acid
— perchloric acid
— chromic acid
Flammables
Fiash Point
Classification Term and Boiling Examples
Dt
Class 1A Flammable ;Eﬁsshz 173;—_ ;tehrifaitgen acetaldehdye, methy! formate,
ClassiC Flammable g;fsh: zgng xylene, buty! alcchol, amy! acetate
Class i , Combustible =or > 100F glacial acetic acid, formaldehyde, hydrazine
Class A - Combustible =or > 140F naphthalene, actyl alcohol
ClassliiB ' Combustible =or > 200F glycerine, propylene giycol




Oxidize

4Fe + 30, > 2[Fe,0,]
Fe® > Fe*3 (0% > 0O-2)

1. combine with oxygen
2. dehydrogenate esp by action of oxygen
3. change (an element or ion) from a lower to a higher positive valence : remove
one or more electrons
4. coat with oxide; make into an exide
Oxidizing Polyatomic Ions

lChemncal Group HChemical Formula
speromdes 102-2
Enitrates NQO3-
Egtrites tNOZ-
Iperchlorates ECIO4-
ichlorates IC103-
lchlorites Ic102-
Ehypochlorites 'ClO-
ldichromates lCr207-2
ipermanganates- MnQO4-
Ipersulfates $208-2
Oxidizers (Class 1, 2, 3, 4)

Class 4

> An ox1d1z1ng material that can undergo an explosive reaction when catalyzed
or exposed to heat, shock or friction
Class 3
» An oxidizing material that will cause a severe increase in the burning raie of
combustible material which it contacts or will undergo vigorous self-sustained
decomposition when catalyzed or heat
Class 2
» An oxidizing material that will moderately increase the burning rate or which
may cause spontaneous ignition of combustible material which it contacts
Class 1 [
» An oxidizing material whose primary hazard is that it may increase the
burning rate of combustible material with which it comes in contact

8



¢ Class 4
— ammeonium perchiorate

— ammonium permanganate

— guanidine nitrate

— hydrogen peroxide (>91% conc.)
— perchloric acid (>72.5%)

— Ppotassiuin superexide
— Class 3 '
— ammonium dichromate
— potassium chlorate
— hydrogen peroxide (52-91% conc.)
— potassium dichloroisocyanurate
— calcium hypochlorite (>50% wgt.)
— sodium chlorate
— perchleric acid (60-72.5% conc.)
— sodium chlerite (>40% wgt.)
— Ppotassium bromate
— sodium dichloroe-s-triazinetrione
Toxins
* Acute & Chronic Poisons; Highly Toxic
« Carcinogens
- Seleet Carcmogens - Occupatlonal (31 substa‘nces -

D Group 1: Carcmogemc to humans (108 agems)
* Group 2A: Probably carcinogenic to humans (63 agents)
* Reproductive & Developmental Toxins
— a\ WW. O "1; JE v/ ;ﬁ“u‘;gﬂg& *s.ﬁ“ﬁww‘}
* Neurotoxins, organ specific toxins, Irritants
Reactive Chemicals
Purchase small amounts, use up rapidly
*  Water Reactive




~ Store in an isolated area within the lab, in a water-tight cabinet or
secondary container
* Pyrophoric
— Store in air-tight containers without oxygen or moisture (sure seal bottles,
glove boxes)
— Separate from flammables, but in flame resistant container when
practical
Water Reactive Substances
Dangerous When Wet Reactions results
¢ flammable gas release
« strong oxidizing gas release
¢ toxic gas release
« metal exide fume release
¢ corrosive acids formation
Reactions
* Alkali metals (Na, K, Li) + water ¢ detonation, heat, formatien of hydroxide,
hydrogen gas
« Alkaline earths (Mg, Be, Ca, Ba) + water & detonation, kvdrogen gas
Pyrophoric
« Can spontaneously ignite in air
* Derived from Greek for “fire-bearing”
« Includes organcmetaliic reagents:
— Alkyllithiums
— Alkylzincs
— alkylmagnesiums (Grignards)
— and some finely divided metal powders
« Specific ex.
— Diborane
— Diethylzinc
— tert-butyllithium
~— diphosphine
- Bgmli o dhualalf 48Uy o theadt A5t 30 (b e o8 0 o8 Y alks
Class 1: Explosive
Class 2: Gasses (Compressed, liquefied or dissolved under pressure)
Class 3: Flammable Liquids
Class 4: Flammable Solids or Substances
Class 5: Oxidizers
Class 6: Poisonous or Infectious Substances
Class 7: Radioactive Substances
Class 8: Corrosives
Class 9: Dangerous Substances

10



Lab safety must be taught to :
s adad ) a4y paidial) Aadbud)
* all employees, including service groups
o Cleddll o agla (ha g Cralalelt o
—~ undergraduate students
— A g bt Al
~ graduate students
— gl b jalt 4k
~ Professors staff
— eyl
— Visitors
— el
REVIEW LABORATORY SAFETY WHEN:
Ladic uidall dedl dnapf g ol
¢ new employees
¢ L uudia
¢  new procedures
o s das Gk
* achange in procedures
o dardl Gk A s
* new equipment
o Bia Clirae dal g
TYPES OF LABORATORIES
* Pathology
Chemistry
* Biology
Radiation
* Soils
* Concrete/Asphalt
Laboratory Policies and Procedures
4 il Cladbpuall g a3 0
Must be:
written and available
3 a5 gias s
Laboratory Materials
gy ylidiall o gall
» Caninclude asiy

— Chemicals
— Plants

~ Animals
— Pathogens

11
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— organisms
Procedures for handling chemicals
* Maintain a current inventory <ii s saly daitd o Llisl)
« Purchasing procedures 4 sl £ ,58 dipua 5 3 4k
* Proper handling ¥ sal! ziaua Jalas

Handling and Using Lab Equipment
4 al) Cihaaall ahadind g Jaladl)

— Proper installation
—  pssall cualll
— Training on proper use
—  faaall aldliul o cu palll
— Manuals or written procedures available
— il sl i

— Inspections “auall Lol
— Maintenance4buall
DOCUMENT4aall 5 gill &
EQUIPMEN T INCLUDES:
Meters uiialt

* Refrigerators<iiasall

¢ Autoclavesaiaill &l gls

« Scales (i gl

* Hoods el di &

* Drying ovenwisai i i

¢ Compressed gas cylinders

o gl & G

¢ Bunsen burners

e e

SAFETY EQUIPMENT

dadleall Ciftna

— proper equipment must be available
— b e eS8 o iy dandie Cifina

— requires training for the location so individuals
— know how and when to use equipment appropriately
— w&dﬁg&\d&dieldﬂu\&&a;u@sﬁﬁuﬂ%&!
— training on the correct maintenance &
storage is also necessary
Sildnal) il ¢ 3A0) g Adluall e cuatll ) dalal)
SAFETY EQUIPMENT

|
— FIRST AID AND MEDICAL TRT

12



o Cliliall aa Jalaill e Ciadiie Gauaeds

* Meet all required rules and regulations

o bl Ga paldill soighy pulaall JS guadas

* Proper cellection containers<ibi gall miaa gea

* Waste collection contracts

. udwtaw\&@@iumgw&@ﬁm
EMERGENCY RESPONSE PLAN

¢ shll 4ot alas

* agencies should develop an emergency response plan BEFORFE an emergency
o e gl gt ghll dlatial Adad gt
« review with employees (students) make sure they understand the plan
completely
. M‘»@.ﬁgﬁwdﬁ&iﬁmﬁwgwﬁ&ewﬁﬂéﬁﬁ
Emergency Response Plan should inciude:
= g et adadll
—| recognizing emergencies skl il s Ciue ¢l

lines of authorityslshll dlia & ddipuall Juduad

- methods of communicationJwait Jibu
 safe sites and evacuation routessdaY) & ks At a8 galt
 site securify and controldkali e iy Gl s o o ad g

Emergency Response Plan should include cont.:

. decontamination procedures

ARliga Jao 3k

provisions for medical treatment

- Agulall Ciladlaall cufafastud
. emergency alerting and response procedures
gl shall 4l gk

- PPE and emergency equipment for clean-up i g dpuaiud Aadu St

o olall Ciudats

~ follow upis! 231 JLaiS) day Angiial el

INSPECTION OF LABORATORIES
il i) Lhais
¢ Develop mspectmn report appropriate for laboratory
o il Al gale JS ey canlie daglia S slas)
* cover all areas related to laboratory

. personnel practices 4paddll il el
- operational practices 4sladill Sl jlaal)

Equipment <haall

 emergency protection equipmentcs i shll 4baall s
. materials inventory 2 gally 4aild

-—lu‘m‘%g}‘
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