
CHEMICAL POISONSCHEMICAL POISONS

MANAGINGMANAGING
CHEMICAL SPILLSCHEMICAL SPILLS



Potentially Hazardous SpillsPotentially Hazardous Spills

Spills of:Spills of:
•• --greater than 4Lgreater than 4L
•• Smaller spills of materials ofSmaller spills of materials of
**Low LDLow LD5050

**CarcinogensCarcinogens
**Flammable liquids or metalsFlammable liquids or metals
**Compounds of unknown toxicityCompounds of unknown toxicity



CAUSTIC CHEMICAL HAZARDSCAUSTIC CHEMICAL HAZARDS
•• Any liquid or solid that canAny liquid or solid that can destroy humandestroy human

skinskin oror tissuetissue or any liquid that has aor any liquid that has a
severe corrosion rate on metalssevere corrosion rate on metals

•• Acids and Bases (organic and inorganic) e.g.Acids and Bases (organic and inorganic) e.g.
HClHCl,, NaOHNaOH, phenol,, phenol, triethylaminetriethylamine

•• Skin burnsSkin burns
•• Permanent eye damagePermanent eye damage
•• Inhalation hazardsInhalation hazards
Know the differences in hazards betweenKnow the differences in hazards between

concentrated vs. dilute solutionsconcentrated vs. dilute solutions



REACTIONS WITH WATER OR AIRREACTIONS WITH WATER OR AIR

•• Some substances have a positive heat ofSome substances have a positive heat of
solutionsolution

•• Other substances may ignite, evolveOther substances may ignite, evolve
flammable gases or otherwise react violentlyflammable gases or otherwise react violently
when in contact with waterwhen in contact with water

•• Knowledge of the reactivity of any substanceKnowledge of the reactivity of any substance
with water is especially important when waterwith water is especially important when water
is present in the spill area or a fire takes placeis present in the spill area or a fire takes place



CHEMICAL SPILLSCHEMICAL SPILLS

•• A minor spill is one that lab staff is capableA minor spill is one that lab staff is capable
of handling without the assistance of safetyof handling without the assistance of safety
and/or emergency personneland/or emergency personnel

•• Spill kits with instructions, absorbents,Spill kits with instructions, absorbents,
reactants and protective equipment shouldreactants and protective equipment should
be available to clean up minor spillsbe available to clean up minor spills

•• All other chemical spills are consideredAll other chemical spills are considered
MAJORMAJOR



THE CHEMICAL SPILL RESPONSETHE CHEMICAL SPILL RESPONSE

•• The range and quantity of hazardousThe range and quantity of hazardous
substances used in laboratories requiresubstances used in laboratories require
preplanning to respond safely to chemicalpreplanning to respond safely to chemical
spillsspills

•• It is important for workers to understandIt is important for workers to understand
the acute and the chronic effects of thethe acute and the chronic effects of the
chemicals that they are likely to bechemicals that they are likely to be
exposed toexposed to



THE MINOR SPILL RESPONSETHE MINOR SPILL RESPONSE
•• Alert personnel in immediate area of spillAlert personnel in immediate area of spill
•• Confine spill to small areaConfine spill to small area
•• Wear protective equipmentWear protective equipment
•• Use appropriate neutralizer for inorganic acidsUse appropriate neutralizer for inorganic acids

and bases. Absorb neutralized spill, collectand bases. Absorb neutralized spill, collect
residue and dispose of as chemical wasteresidue and dispose of as chemical waste

•• For other chemicals, absorb spill with vermiculiteFor other chemicals, absorb spill with vermiculite
or dry sandor dry sand

•• Clean spill area with detergent and waterClean spill area with detergent and water
•• Collect all contaminated absorbent, gloves andCollect all contaminated absorbent, gloves and

residueresidue
•• Label and dispose of properlyLabel and dispose of properly



CHEMICAL SPILLCHEMICAL SPILL--KITSKITS

•• Every lab that uses chemicals must haveEvery lab that uses chemicals must have
access to spill control kitaccess to spill control kit

•• The key to an effective spill kit areThe key to an effective spill kit are
location and contentlocation and content

•• Should be in a fixed position andShould be in a fixed position and
strategically located so that it is easilystrategically located so that it is easily
accessibleaccessible

•• Spill kits should be checked periodicallySpill kits should be checked periodically
and restored after each useand restored after each use



ABSORBENTSABSORBENTS

•• Universal spill AbsorbentUniversal spill Absorbent--1:1:1 mixture of1:1:1 mixture of FlorFlor--
DriDri (or unscented kitty(or unscented kitty--litter), sodiumlitter), sodium
bicarbonate and sandbicarbonate and sand

•• Acid Spill NeutralizerAcid Spill Neutralizer
•• Alkali (Base) NeutralizerAlkali (Base) Neutralizer
•• Solvents/Organic Liquid AbsorbentSolvents/Organic Liquid Absorbent
•• Bromine NeutralizerBromine Neutralizer--5%solution sodium5%solution sodium

thiosulphatethiosulphate
•• Hydrofluoric AcidHydrofluoric Acid-- HF neutralize with lime andHF neutralize with lime and

transfer to a polyethylene containertransfer to a polyethylene container



PERSONAL PROTECTIVE EQUIPMENTPERSONAL PROTECTIVE EQUIPMENT

•• Goggles and Face ShieldGoggles and Face Shield
•• Heavy Neoprene glovesHeavy Neoprene gloves
•• Disposal Lab Coat (long sleeve) andDisposal Lab Coat (long sleeve) and

corrosive Aproncorrosive Apron
•• Plastic Vinyl BootiesPlastic Vinyl Booties
•• Dust mask/RespiratorDust mask/Respirator
**Plastic dust pan and scoopPlastic dust pan and scoop
** Plastic bagsPlastic bags
** One Plastic BucketOne Plastic Bucket



SPILLS REQUIRING SPECIALSPILLS REQUIRING SPECIAL
PROCEDURESPROCEDURES

•• Acid chloridesAcid chlorides
--use Oiluse Oil--DriDri or dry sandor dry sand
--Avoid water and sodium bicarbonateAvoid water and sodium bicarbonate
•• Alkali metalsAlkali metals (lithium, sodium, magnesium,(lithium, sodium, magnesium,

potassiumpotassium
--Smother with dry sand and cover with contentsSmother with dry sand and cover with contents

from a classfrom a class ““DD”” fire extinguisherfire extinguisher
•• White or yellow phosphorusWhite or yellow phosphorus ((pyrophoricpyrophoric))
--Blanket with wet sand or wet absorbentBlanket with wet sand or wet absorbent



Hydrofluoric Acid ContaminationHydrofluoric Acid Contamination
•• Skin contactSkin contact
--Immediately flush with copious amount of waterImmediately flush with copious amount of water

under an emergency showerunder an emergency shower
--Remove all clothing while under the showerRemove all clothing while under the shower
--Apply calciumApply calcium gluconategluconate (2.5%)(2.5%)

•• Eye contactEye contact
Immediately flush eyes with water under an eyewashImmediately flush eyes with water under an eyewash

for 15 minutesfor 15 minutes

•• InhalationInhalation
--Remove victimRemove victim to fresh airto fresh air

SEEK MEDICAL ATTENTION IMMEDIATELY!SEEK MEDICAL ATTENTION IMMEDIATELY!



SYSTEMICSYSTEMIC vsvs NONNON--SYSTEMICSYSTEMIC

•• HClHCl results in the immediate sensation, theresults in the immediate sensation, the
exposed tissues will burn and decompose untilexposed tissues will burn and decompose until
acid is flushed away or neutralizedacid is flushed away or neutralized

•• 2% Hydrofluoric acid will not burn away skin2% Hydrofluoric acid will not burn away skin
insteadinstead the chemical will move to bone andthe chemical will move to bone and
decompose bonedecompose bone

•• Effect will be systemic as the acid lowers calciumEffect will be systemic as the acid lowers calcium
levelslevels

•• Lowering of Ca levels will cause confusion,Lowering of Ca levels will cause confusion,
dizziness and faintingdizziness and fainting

•• Results in extreme pain andResults in extreme pain and withoutwithout
medical attention, the victim will diemedical attention, the victim will die



MAJOR SPILLSMAJOR SPILLS

•• Involves the release of a type or quantityInvolves the release of a type or quantity
of chemical that poses anof chemical that poses an immediateimmediate riskrisk
to healthto health

•• Evacuate the building by activating theEvacuate the building by activating the
nearest fire alarmnearest fire alarm

•• Call the emergency services and giveCall the emergency services and give
details of the accident including location,details of the accident including location,
types of hazardous materials involved andtypes of hazardous materials involved and
whether there has been personal injurywhether there has been personal injury



FIRST RESPONDERSFIRST RESPONDERS

•• The first person on the scene should makeThe first person on the scene should make
sure adequate resources are on the waysure adequate resources are on the way

•• Such resources must be able to:Such resources must be able to:
**Isolate the areaIsolate the area
** Stabilize the sceneStabilize the scene
** DecontaminateDecontaminate
** Treat and support any victimsTreat and support any victims
** Protect property and environmentProtect property and environment
** Evacuate the surrounding areaEvacuate the surrounding area



PREVENTING SPILLSPREVENTING SPILLS

•• Eliminate clutterEliminate clutter
•• Know the proper work practices forKnow the proper work practices for

chemical materials you usechemical materials you use
•• Use unbreakable secondary containersUse unbreakable secondary containers
•• Store chemicals properlyStore chemicals properly
•• Dispose of waste and excess chemicals inDispose of waste and excess chemicals in

a timely mannera timely manner


