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. Toxins
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,-r,:*+Jl rg 4 c:lr&jt C6+ Y Cl tllf ir+dJ,,$il| cjsr+ll 3 rel3iJls oi{tJrltcA #li! l++".Jt rl.rll

)(=
Do Not Sforq Together

Acids,
inorganic

Acids,
oxidizing

Acids,
organic

Bases,
alkalis,
caustics

Acids, inorganic X
Acids, oxidizing X X
Acids, organic X X X
Bases, alkalis,

caustics X X X

Acid Type Examples
tnorganic:

hydroehlorie aeid
nitrie aeid
phosphorie acid
sulfuric acid
boric acid
hydrofluoric aeid
hydrobrornie aeid

$rganic:
lactic aeid
aeetie acid
formic acid
eitrie acid
oxalie acid

Oxidizing:
nitric acid
perchloric aeid
ehromic acid

Flammahles

Classification
Flash Point

Term and BoilinE
Pei:tt

Exa:nples

Ctass iA

Glass i8

Class lC

Ftach < 73FFiemmabie bfril < 100F
Ftesh < 73FFlGmrna"hie ilE > 100F
Flaeh > 73FFlammabte ffiil > 100F

ethyi ether, acetaldehdye, methyl iormate"
pentane
acetone, benzene carbcn disulfide"
ethanol. iofuene

xltlene, butyf a]cche*, amyi acetate

Class ll
Ctass tllA
Cless ltlB

Comhustible =or > 1COF

Cenrbustible =or >140F
f,ombustihie =of >200F

g lacia I acetlc acid, formelciehyde, hyd razi n e
naphtha iene, cctyI alcohot
glycerine. propytene giyc+t



Oxidize

4Fe+3Oa+ ZlFe=O=I
Fea + Fe*3 {OB + O-z}
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. coatwith oxide; make into an oxide

0xid atomic Ions

Chemical Group Chemical Formula

neroxides a2-2

nitrates vo3-

nitrites vo2-

perchlorates cro4-

uhlorates clo3-

chlorites CIOa.

hypochlorites cro-

ilichrornates Cr2O7-2

permanganates WnO4-

persulfates s208-2

Oxidizers (Class l, 2, 3, 4\
Class 4

ts An oxidizing material that can undergc an explosive reaction when catalyzed
or exposed to heat shock or friction

Class 3 l

F An oxitiizing material that n'iil cause s severe increase in ihe btming rair: oi
combustible material which it contacts or will undergo vigorous self-sustained
decompoiidoz when catalyzed or heat

Class 2
ts An oxidizing material that will modemtclyincrease the buming rate or which

may cause spnfuneous ignition of combustible material which it contacts
Class I i

) An oxidizing material whose primary htzard.is that it may increase the
buming rate of combusfible materiatwith which it comes in contact



Class 4
ammonium perchlorate

ammonium permangnnxte

guanidine nitrate

hydrogen peroxide {>91% conc"}

perehloric acid t>VL.SysI

potassiurn superoxide
Class 3

ammoniurn diehroma€e
potassium ehlorate
hydrogen peroxide (SB-glo/& eone")

potassium dichloroisoeyanuraf e
ealcium hypoehlorfte (>SS%, wgt")
sodium chlorate
perehlorie acid tfiff-Vl"Soh eone")
sodium chlorite ?4&% wg€.)
potassium bromat
s odium dichloro-s-triazinetrion e

TCIxins
. Aeufe & Chronic poisons; I{ighly Texie. Carcinogens

seleet carcinogens - occupational {3r subshnees -

National Toxicology Program, Report on carcinogens (z4s -

=ie 
Er g. ;eE 

-5: 

" =+=..j 
g+,rE:+ +)

International Agency for Research on Cancer
{E:€-n-_r-=;;!1g=E€t-Ee,,g--:-ggizq=4e*u,€t- i{ lEe+_$ii;{= +=.t.+el:}

Group 1: Carcinogenic to humans {thS agents)
' Group 2A: probabry carcinogenic to human s (63 agenft). Reproductive & Developmental Toxins

i E *L3E"+. Neurotoxins, organ specific toxinsr lrritants
Reactive Chemicals
Purchase small amounE, use ap rupidly. Water Reactive



Store in an isolated area within the lab, in a water-tight cabinet cr
secondary container

" Pyrophoric
Store in air-tight containers without oxygen or moisture (sure seal botges,
glove boxes)

Separate fronn flamnaables, but ini fiame resistant container when
praetical

Water Reactive Substances
frengerous *Vhen Wet Reactians rcsults* {Iannmable gas reEease. strong oxidizing gns reEease

" tcxie gas release
. rnctaE oxide f,un'ne r"eEease
G eorrosive aeids forrua€icn

Reaetions

" Alkali mre€als (I{a, K LE} + wa€er 0 detc}na€iore, Ereet, formatton of kydroxide,
hydrogen gas

" Alkaline earths (F[g, Be, Ca, Ea] + rrya€er S de€omatiora, hydregen gas
F}'reFhorie

* Can sponteneousEy igni€e ie air
" Berived'frcm Greek for ,nfire-bearimge'
. Includes organemetallie reagemts;

Allcyllithiurns
Alkyizincs

alicyimagnesiums (Grignardsi
and some finely dirdded mefaE Xlowders

" Speeific ex.
Diborane
Diethylzine
tert-butyllithiurm
diphosphine

-: ig*Jlsb A&d.J1dirL.tg .r s.t[.JiLJtjiltqre c{3" gJt pfI;Vtpr.ta;
Class l: Exnlosive
Ciass 2: Gasses (Compressedr liquefied or dissolved under pressure)
Ctrass 3: Flammable Liquids
Class 4: Flammable Solids or Substances
Class 5: Oxidizers
Class 6: Poisonous or Infectious Substances
Class 7: Radioactive Substanees
Class 8: Corrosives
Class 9: Dangerous Suhstances
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Lab safety must be taught to :

:cJ Cd 8l 
"'iJ 

tuJ*:iJl4-.)l*Jl
. all employees, including service groups
" rirLctiJl,g.t+. #J4,.b g,r3 4LtrJl gr;

undergraduate students
$gYt ci.,,lJitl+lL
.graduate students
hldl di','lJJl$L

Professors staff
&**r"r.rlll
Visitors
:lsit

RE\rXEW LABORATOR.Y SAF'ETY WHEN;
Lr$e Jitii..ltdi)l,* +r+t..* #G new employees

" ++t#fiis
G newproeedures. 6++e&*
. a changein procedures
. dilrJl.i.1! gr, J#
r new equipment
. 6_r+ crtrra .l+tjfi

TYPES OF LABORATORIES
' Fathclogy
" Chemistry
" Biology
. Radiation
. Soils
. Concrete/Asphalt , \.

Laboratory Policies and Procedures \
tuJ$3.clt crteh.+lts.fl .iJL z\
Must be:

written and available
+ii crr56*.ll*S i.r.JES.

Laboratory Materials
4+i3Jl rljrJl

' Can include ;53

Chemicals
Plants
Animals
Pathogens

11



organisms
Procedures for handling chemicals

' Maintain a current inventory al.t*.9.ell+ 4^lli,,Je .Eri-ll
" Purchasing procedursg ,rurJf el:dJ4ir.4J dJ.b
' Proper handling JfjC err.r.a 6Jel*

Handling and Using Lab Equipment
t r".;Cielt cllu li pl,r3fulg d.t ill

Froper installation
e+s,att t'v lll

Training on proper use

CJS,4ll tl.t-ii.rYl .,Je r**;riJi
Manuals or written proeedures availahle
JHi..iSJtdlt+#is JJS
Inspectioas a;r)t',all u&:$i!l
MaintenanceAjhi€lt
DOCUMENT4J$i€$ d$ -sl* *,s_F

EQUTPMENT IIICLIIDES:
. Metersg"glirlt
' Refrigerators€!&+Jl
' Autoclavesp;fuiJt drLr^9tr

" Scales dj+jtJ"Jt

" IfOOdS o;.- *ll li_F
" Drying oven. 8ti?t Oi$l. Compressed gas cylinders
. .bJ*.i. jti Ci$. Bunsen burners
. ..{l ttlt*.o

SAFETY EQTITPMENT
4r)|Jl cihr.

proper equipment must be available
D.i9Ji* OJSj i1l ,:.tJ lrvrLir gls4
requires training for the location so individuals
know @ and when to use equiprnent appropri ately
,;,grUr ds,fu drl.tr4ll tl$i..,t * ui.S r.irS 4iJri slf 4;lalt

training on the correct maintenance &
. storage is also necessary
i c,l&..11 dl33l ir..,lAll3 4jt+..all sJe --.l^.1$ll slldltrll;' ' 

SAFETY EQUpTUENi

FIRST AID AIID MEDICAL TR.T
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. Crliii,-tl 6r &trill iU+lro i#+41i4 U4.#4ij. Meet all required rules and regulations. c,'t+liill u. U€li$l E|JES J#Ul # d#Ll
' Proper collecfion container5drtr;tsJl eJrd efr. Waste collection contracts. tu-gl+$lt dltili.dN e"+l a.++tt 4,.1-r .,.i Cr*,."ff* C* .Etr3

E]\{ERGENCY RESPONSE PLAN
€Jf.Fbu 4.,,t.'t *1 4-[i

' agencies should develop an emergency response plan BEFAnnan emergeney. telgs. J+s cr_JtJhll 4rt+,irl a-Li *;i!lj -
' review with ernployees (students) rnake sure they understamd the plan

eompletely
" 4^billf€*{i ir" d"r5Jt sSuJ$g aqMig OJ#.di"e;ll e* 

q&Jt a*+ts
Emergency Response Flan should include:
#Y$ g-e,.i 4.hi.lt

- I recognizfng efireFgenciescg;tX&It j*fu:S , ij $
lines of authori$'g:tsbJt4lL" # 4-i!Jr*€it ,J*..1-,",r1

_ methods of communiszfigndt€.iy! #LS
-' safe sites and evacuation routes*)ayt &&J 

-4i"yt 
dt_g":t

-, site security and controF&ill ejilY gLe!3 o3h;* ess*
Ennergeney Respomse FEan should inelude eont.:

- , decontamination proeedures
-. ds" &" dJL

provisions for mnedieai treatment
- 4#hll e$tr.cJl cl$t!$i.it

- , emergency alerting and response procedures
- fJtJA! {#13 drL

PPE and emergency equipment fsr clean-up ah*-e31#.e!i/ 4-cy# dil.&.€
I g-.ttjEll I irli:i

- follow upebtgYf cjl4ist &+ 4r+EJl .#lL*t
TNSPECTION OF LABORATORTES

callii.Jl ufi+lil. Develop inspection report appropriate fbr la-boratory
" J+i3.e$ eJi Jal- #,++ rr-rti.e 4+ti. r*F .rl.let
. cover all areas relatedto laboratory

- personnel practices afiiJl drl*,,-jalt

- operational pracfissg ql*i,iill gL,utr"dl

EquiPmenf crlrdl
- i emergency protection equipmentgst3ElJ 4ir ^-tl rrls.
- ' 

materials inventory ll3nl! Lcitl

- ldrlr?'lr*^lt 'r' "- .9',$f
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