Chemistry for Non-Chemists

Sacramento, CA - March 2011

Dave Waddell

Local Hazardous Waste Mgmt Program in King County
dave.waddell@kingcounty.gov
206-263-3069

Ionie Wallace
San Bernadino County Hazmat Program
iwallace@sbcfire.org

909-382-5401



mailto:dave.waddell@kingcounty.gov
mailto:iwallace@sbcfire.org

Our first experiment

= Pennies + salt + lemon juice

= Partially immerse the penny for 5
seconds

= What happened?

= Now let’s soak 4 pennies in
solution for 10 minutes

Metal Composition of a Penny

= Coating of penny 1s pure copper
(Cu)

Copper, 2.50%

Zinc, 97.50%
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Chemical Bonding - Ionic Bonds

» Formed by taking of electrons

= creating anions (-) and cations (+)

g ©-© 9

A sodium atom A chlonde atom A sodium cation A chloride anion

Na Na®* Cl'

il Na'+Cl: m Na®+:Cli
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Chemical Bonding

s Atoms like to have a full outer shell and
will gain lose or share electrons to achieve a
full outer shell

= Electron configuration

1A |2A |3A |4A |5A |6A | /A 0

IA HA A IVA VA VIA VLA

L= «Be« sfs -[;::- dik :[;ZI: :.F.:




Electron Configuration

Potassium Chlorine




Group I1A- Alkali Metals

Hydrogen is the odd duck here
Lithium, Sodium, Potassium — common
Water reactive

Na (Sodium) and K (Potassium) are very
common and readily form 1onic compounds
(sodium chloride = salt)
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Lithium in Water
Least water reactive of Group I metals

s Lithium reacts with water
& fizzes

= The fizzing 1s from
released hydrogen gas

= Generated by splitting
water into H + OH then
forming 2LiOH + H, gas




Sodium in Water
Increasing reactivity as we go down in Group IA

s Sodium reacts with water
& turns molten

= Heat & hydrogen gas are
released

= Splits water into H + OH
then forming 2NaOH + H,

gas

= Large quantities will
detonate

<




Potassium in Water
Even more water reactive

= Potassium reacts with

water igniting hydrogen
= Burns out very quickly
= Generated by splitting

water into H + OH then
forming 2KOH + H, gas

= Detonation will occur if
larger amounts are used




Potassium Metal (K,) — Color Key

= Silver — Potassium metal -Water Reactive
= White — P. Hydroxide — Corrosive
= Yellow/Orange — P. Superoxide

= Water reactive, corrosive, unstable

= Red — P. Ozonide - Highly reactive, explosive




Group VI1IA - Halogens

Chlorine, Bromine, Iodine - common
Increased hazard as you move up chart
Volatile, corrosive hazards as elements
Reactive, so readily form salts

Sodium chloride = salt = NaCl

Halogenated organic compounds contain
these little dookers...

= Methylene chloride (CH,Cl,)




Pure Halogens Found as F,, Cl,, Br,, 1,

Increased density as you move down periodic table

Iodine
sublimate

Iodine solid

™a /

Fluorine gas

Bromine vapor

Chlorine gas

Bromine liquid




Compounds

= Two or more elements bonded together
= Naming, prefixes (cation) and suffixes (anion)

= Sodium (Na) + chlorine (Cl) = sodium chloride

= Some common groups

= NO; = (one nitrogen + 3 oxygen) 1s called Nitrate
= SO, = sulfate

u PO4 = phosphate Hydrogen + Oxygen = A molecule of water

reaction 0
H + g
Hydrogen Oxygen (compound)
A li

2H3(gas) * Ogzgas) = 2H20(jiquid) 24




Two-Part Products: Organic Peroxides

= [socyanates (polyurethanes) and others

= Foam, adhesive, paint: catalyst, activator,
Initiator




Oil and What?













What Can go Wrong

= Hydrogen Peroxide reacting
with hydrocarbon




Inorganic vs. Organic




L
What’s the Difference Between an

Inorganic & Organic Compound?

Can be confusing.

= Organic = produced by living things, inorganic not.
= Worked OK until 1828 & start of organic synthesis
= Organic compounds contain carbon-hydrogen
bonds. Inorganic compounds don't.
= This is close enough.



Organic Compounds

= Carbon bonded to hydrogen plus whatever
= If only hydrogen & carbon it’s a Hydrocarbon

B) Hydrocarbons @/
& \ethane H G H

RCIH
Gy

http://www.chemistryland.com/ElementarySchool/BuildingBlocks/BuildingOrganic.htm
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Alcohols

= Hydrocarbon with an oxygen between at least 1
carbon and hydrogen (-OH)

= Organic —OH = alcohol (CH3OH=methanol)
= Inorganic —OH = caustic base (more later)

Methanol (methyl alcohol) Ethanol (ethyl alcohol)




f
Tpt, 1.9"1:

CARBON pisuULFIDE T :
: A Chloroform

SMAVCAUSE DAMAGE O Ciic W 119.38
S [N PREGNART WOMEN

ESSIONA

®

liquid stri
fast actingper

DANGER 2. poysor
FlAMman, ¢ SON




Organic Pesticides
l @ > @—CI

Cl=Cc =0l

= Organohalogenated - DDT, Aldrin, :
Chlordane, Methyl Bromide

= Organophosphates - Parathion, Malathion
Diazinon, Dichlorvos, Chlorpyrifos

= Carbamates - Baygon, Aldicarb, Carbaryl j\
(Sevin) HO™ “NH,
s Urea Derivatives - Linuron



http://upload.wikimedia.org/wikipedia/commons/0/0d/Carbamic_acid.svg

Inorganic Pesticides

= Compounds containing heavy metals - lead,
mercury, Zinc, copper

= Compounds containing semimetallics - arsenic

= Compounds containing nonmetals - sulfur,
fluoride, boron



Inorganic Compounds

= Mostly carbon-free

m Some can contain carbon &
hydrogen??
= Baking Soda NaHCO,

= Includes caustics (corrosive
acids & bases)

s Metals & salts




Transition Metals — Groups 3-12

= Ductile & Malleable
= Conduct electricity and heat

m Metals commonly found in electromcs
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Identifying Acids

Have pH less than 7

= Hazardous waste 1s <2

= Practical <4 v |
LSO«

Turns pH paper red
Taste tart
React with metal to form hydrogen gas

Often have “acid” in the name

Often have a chemical formula that begins with “H”




Inorganic Acids

= Fully water soluble
= Hydrogen 1s cation ( “+”7 ) &
makes 1t acidic

= Remainder 1s anion ( “-” ) &
gives name

= 2H" plus SO, (sulfate) gives
H,SO, = sulfuric acid

= H" + Cl (chloride) = HCI =
hydrochloric acid




Exercise: Corrosivity

= What is the pH of elemental
(pure liquid) mercury?

= No water 1s present, so pH has
no meaning

= Is mercury corrosive?

= Yes, mercury dissolves many
metals, for example by forming
an amalgam

Liquid mercury in
a glass ampoule
inside a

thermostat ,




Identitying Bases <
N/,

Have a pH greater than 7

= Hazardous waste is 212.5 BLEACH)

= Practical > 10 =

Turn pH paper blue
Taste bitter
Have a slippery, soapy feel

May have “hydroxide”, or “alkal1”, or “caustic” in the
name

Often has “OH” in the chemical formula




Inorganic Bases

= Strong bases are generally
hydroxides (-OH)
= Hydroxides are very corrosive,
especially to eyes & slippery
= Soaps use hydroxides. It’s
why they’re slippery.
= Turn your skin into soap...

= Drano = sodium hydroxide




Crystals on Bottles

= Takes two to tango

s Crystals form when some
compounds combine

s Must be volatile and able to
travel. Either:

= Two leaking containers, or

= One leaking container that’s
air reactive




Hydrochloric acid, round crystals
White powder all over the place

= Old bottles with
degraded caps

= Reacting with ammonia
vapors

= Ammonium chloride

= Non-toxic

)
e 3 Ry

= Replace polyethylene =——1
septum under the cap



Nitric acid — white crystals

= Old bottles with degraded caps

= Nitric oxidizes cap in 7 to 10 years
= Reacting with ammonia vapors

= Ammonium nitrate

= Powerful oxidizer

= Replace the cap




Crystals all over the bottle:
Sodium hydroxide solutions




L
Sodium hydroxide solutions

crystallize in valves, leads to this
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Assessing Risk of Crystals

= Crystals on acids & bases = common

= Crystals on brown glass bottles = scary!!!




Do What You Ought To...

= Do what you “oughter”, add acid to ’ ; "
water (same 1s true for bases)

s Corrosives react with water &
create a lot of heat (exothermic)

= Pour water on top of strong acid or
base = spattering

s ALWAYS wear goggles when
working near them

= Results of a 30 second exposure to
sodium hydroxide solution



Still awake?

L2Z22222222...

Good! You passed your first test.
Let’s take a break!




Back to our experiment

= Remove the pennies

= Put them on paper towel
and set aside

= Partially submerge the
nail 1n the solution & set
aside




What’s in a name?
Clues to a compound’s nature!

= Nitrate, chlorate, bromate = oxidizer

= Per = oxidizer 1f inorganic

= Perchlorate, permanganate, peroxide, persulfate,
perborate

= Perchloroethylene (perc) 1s organic, not oxidizer
= Dinitro-, Trinitro- = explosives if organic
s Chromate, Dichromate = toxic, oxidizer

= Sulfide, cyanide = poison gas 1f acidified




More Chemical Clues from Names

s Fluoride = toxic

= Yep, toothpaste can contain a toxic ingredient
= Amine ( “ah-meen’) = corrosive, flammable

s Chloro-, 10do-, fluoro-, bromo- = halogens, so if
organic compounds = persistent toxins

= Words ending 1n —ane, -ene, -ol = organic

= Words starting w/ meth-, eth-, prop-, but- means
they’re organic compounds



Names which leave you clueless

= Chloride, bromide, 10dide, oxide

= Sulfate, phosphate, carbonate, acetate

It all depends on what’s precedes
those suffixes

s Sodium Chloride i1s salt

= Lead Chloride is a deadly poison

= Not a function of chloride, but of cation




RCRA Hazardous Waste Cheat Sheet

= Easily show RCRA solid wastes & hazardous wastes
s Useful for inspectors and teachers.
= Let’s everyone figure out what’s not a big deal

= Cations plus anions that are not federally hazardous



RCRA Hazardous Waste Cheat Sheet

Non-Hazardous Combinations

Aluminum (Al)
Ammonium (NH,)
Calcium (Ca)

Iron (ferric, ferrous) (Fe)
Lithium (Li)

Magnesium (Mg)
Manganese (Mn)
Potassium (K)

Sodium (Na)

Strontium (Sr)

Zinc (Zn)

Must be combined to be accurate
Calcium + Chloride = CaCl,

Acetate (C_H,O,)
Bicarbonate (H,CO.,)
Borate (BO,)
Carbonate (CO,)
Chloride (CI)

lodide (1)

Phosphate (PO )
Silicate (Si0,)
Sulfate (SO,)
Tartrate (Organic)

Thiosulfate (5,0.)

—— Non-Hazardous




RCRA Cheat Sheet Test
Which are not RCRA hazardous?

= Sodium Phosphate
s Lithium Nitrate

= [ron

= Zinc Acetate

= lodide Phosphate

= Manganese Chloride

= Aluminum

Non-haz combination
Nitrates are oxidizers
Powder 1s flammable solid
Non-haz combo

No such chemical name
Non-haz combo

Powder 1s flammable solid
& water-reactive




Why are some chemicals
incompatible with others?

= What does “incompatible” mean?

= Examples of common incompatibilities

s Could be with:
= Heat

= Another chemical

= Series of conditions
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Incompatible chemical reaction
oxidizers & organics
37

Nitric acid mixed with solvent

Nitric acid HNO;

= HNO; - 3 oxygens
= Oxadizer!

Solvent 1s fuel
Reaction creates heat
Fire triangle

Fuel




Alka-Seltzer Reaction

= Citric acid 1s a weak organic acid
s Sodium bicarbonate 1s a weak base

s Combine them to form sodium citrate and
carbonic acid

= Carbonic acid 1s carbon dioxide (CO,)
dissolved 1n water (carbonation)

= CO, 1s a gas. It releases and expands.



1te & yellow phosphorus
= Incompatible w/ oxygen (air)
= Store under water

= Incompatible with metal lid!




Strike a Match

Chemistry in Action

= Safety match head 1s sulfur,
glass powder & an oxidizer

s Match box surface 1s sand,
powdered glass & red
phosphorus

s Oxidize red phosphorus =
white phosphorus

= Which reacts with air to set
sulfur on fire




School Chemicals Database
A chemical-by-chemical resource

= At King County Rehab the Lab site
s http://lhwmp.org/HWApp/projects/schools/ChemList.aspx

-
H l/ ardous Waste
‘ anagement | rogram

HOME EXTRANET PROGRAMS » ABOUT US
Search: [copper sulfate Go I Clear'

Acute Chronic
Exposure Exposure

Chemical Name Hazard Hazard Environmental Toxicity

Copper Sulfate Toxic by Teratogen Poisonous to fish. Persistent
ingestion bicaccumulative toxin.



http://lhwmp.org/HWApp/projects/schools/ChemList.aspx

Can Search for Classes of Chems
in this case carcinogens...

Search: |'3Elf"3i|'| | _IG‘:l _I::Iear
page: | ® | (view All) | ...vou are viewin

o

Minimum
Acute Exposure Chronic Exposure Environmental Hazard Grade Level
Chemical Name Hazard Hazard Toxicity Rank Restrictions
Acrylamide Meurotoxin by Carcinogen Mon-toxic to fish 5 Ban Candidate
ingestion & =skin
contact
Acrylonitrile Flammable. Poison  Carcinogen. Slightly Toxic to fish 5 Ban Candidate
by inhalation and Teratogen.
skin contact. Toxic by
ingestion.
Aminodiphenyl, 4- Toxic by ingestion.  Carcinogen. Mo fish toxicity data 5 Ban Candidate
Irritant. Mutagen.
Ammonium Chromate Cocidizer. No acute  Carcinogen Mo fish toxicity data 3 High School
toxicity data
reported. Irritant.




A final look at our experiment

= What do you see on your
pennies?
= Are they a bit blue?
= The blue 1s “verdigris”
= Copper Oxide from reaction
with O, 1n air

s Remove the nails

= What happened & why?

= Copper plating (subbed for
iron on surface)




Chemical Reactions

= Chemical changes are a result of chemical
reactions

= All chemical reactions involve a change 1n
substance and a change 1n energy




Bombs in the Basement
HHW Hazline Gets a Call

= My father died.

= | found old chemicals in
the basement

s Can I drive them over to
the HHW site?




Collection Folks Asked for a List

= It included Picric Acid

= Don’t come to us, we’ll visit you first !




First Impression

Sh—




Crystals

Corks

Residue on shelf

Tripping hazards
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= Gilbert Chemistry
Outfit

m “Not for children
who can’t read”

= Copyright 1936

s Came with 75
chemicals & assorted
apparatus
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Unfortunate Mixtures

= Incompatibles together 1n lab or car

s Combine chemicals to fill bottles




Heading to the HHW Site?
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Reactivity: “Nitro”

- Beware of polynitro organic
compounds ]@
Nﬁﬂ

Picric Acid  ““tri-nitro-phenol”

TNT CH, “‘tri-nitro-toluene”
OzN NOZ

NO,




Nitromethane

I _r
gy Race Car Fuel
o
H H
H

s Shock & heat sensitive
s Thermally unstable

= Reacts violently w/ broad range
of materials

= Heating of closed containers may
cause detonation




Picric Acid




24 Hour Emergency Telephone: 908-859-2151 .
M. S DS Material Safety Data Sheet / CHEMTREC: 1:800-424-9300
National Response in Canada
Outside U.S. And Canada
Chemtrec: 703.527.3887
Fronr Mallinckrodt Baker, Inc.
Phillipsburg, NJ 08865 Response Center emergency numbers to be
V used only in the event of chemical
.Y emergencies invelving a spill, leak, fire,
Al non-emergency questons should be directed fo Cusfomer Service (1-800-582-2537) for assiztance
L L) L)
Picric Acid, Wet

CANUTEC: 613.098-6866
222 Red School Lane J. I Baker NOTE: CHEMTREC, CANUTEC and National
exposure or accident involving chemicals.
2. Composition/Information on Ingredients

Ingredient

CAS Mo Fercent Hazardous
Picric bAcid g8-go-1 60 — TO% Tes
Water T73z-18-5 30 — 40% Mo

3. Hazards Identification

Emergency Overview

DANGER! EEEP WET. EXPLOSIVE IF DRY . FLAMMAEBLE SOLID. CAUSES SEVERE
EYE IRRITATION. HARMFUL IF SWALLOWED, INHALED OR ABSOREED
THROUGH SKIN. CAUSES IRRITATION TO SKIN AND RESPIRATORY TRACT. MAY
CAUSE ALLERGIC SEKIN REACTION. AFFECTS LIVER, KEIDNEYS AND BELOOD.




MSDS Physical Properties

= Yellow crystalline solid

= Odorless

= Moderate solubility (1-10%)
= Specific Gravity 1.77

= pH: no information found

= Boiling point: explodes above 572°F




“Wet” Picric Acid Descriptions
(from multiple sources)
= Yellow powder or crystals packaged under a
layer of water, like slush

= Orange colored, compact crystalline solid with
the consistency of lumpy sand

= Paste

= [t doesn’t look wet, 1t looks like a fluffy
powder

= Pasty, smooth texture, no jagged edges, no
light-reflective surfaces




JT Baker Description

6. Accidental Release Measures

a

If handling picric acid contained in a jar, gently tilt bottle to see if crystals roll over each other. If
they do, the acid is dry and capable of explosion--contact personnel trained in explosives. Dried
crystals may also be present within threads of screw top containers and present a detonation hazard

when opening container.




Challenges

DOT requires 30% water or more, but
we can’t tell by looking

Water sitting on top is 1deal, but doesn’t
address potential crystals around the lid

Metal l1id or container, assume the worst
Metal picrates are much more explosive.



Picric Acid Uses

= Biological stain — university & hospital labs
= Military explosive or priming charge: shells,
torpedoes, grenades

= Medicine: wound antiseptic, homeopathic
remedy, and ...

o WAMPOLE'S ozen | |

VAGINAL CONES
~Wita PICRIC AC}!D

. EACH CONE CONTAINS
ACETANIEID VAT (| (u 2.gr
Picric Acid fue1 gr. ogl-a SV 3% /2 g1,
Sodium Borate......-5

Thymol, Euc;lyp fbh

cuu&o ﬁg BEUSED ONLY BY OR ou TH
RESCRIPYION OF A PHYSICIAN. -
PAERARED SOLELY BY

HENRY K. WAMPOLE & CO.

~INCORPORATED -
Mgnu!acturing Pharmacists - PHILADELPHIA, U.S.A.
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Picric Acid Explosion







Diethyl Ether
= aka — Ether, Ethyl Oxide, Ethyl Ether

= Used as anesthetic & organic solvent

a’T (an oSthe ‘i;‘,"; :
Ether Anhydrous \ laboratory grade, contaitS#=
o C,H,0C,H,, FW. 74.1

?XDA ERT:  Severe fire and @
r'“int Plosive peroxides on concen™
"entllatmha'atlon or skin absorption. US¢ %
; :dareas Slightly toxic by ingestiof: ==

Oé‘kdgai

Grade Liquid

No-
For l'°t¢,mw
Laboratory Us€ r(an‘
Sl "'"’hab]e Ex plo ve_'_I
=S A Cool Place (Les!

F)




Scariest One You May Find
Isopropyl Ether = Bomb Squad

They took bottle outside, spontaneously shattered




It then Auto-Detonated
Shock and Light-sensitive




Bomb Squad Thing with Ether




Half Pint of Ethyl Ether
235 foot fireball




Flash Point

= Flash: a flame
appears and
instantaneously
propagates itself
over the entire
surface of the
liquid sample

www.koehlerinstrument.com/ products/K14601.html



http://www.koehlerinstrument.com/products/K14601.html

Flash point

Flash point: lowest temperature that flash
occurs

Flash point less than 140°F 1s 1gnitable waste

Approved Methods for Waste Characterization:

m Pensky-Martin Closed Cup tester (ASTM D93-79 or
D-93-80)
m Setaflash Closed Cup tester (ASTM D-3278-78)

Keep the lid on! Avoid “open cup” tests

SW-846 Online, Test Methods for Evaluating Solid Wastes
http://www.epa.gov/epaoswer/hazwaste/test/main.htm

Jim Fitch, "The Enduring Flash Point Test". Practicing Oil Analysis Magazine March 2000


http://www.epa.gov/epaoswer/hazwaste/test/main.htm

Section 01: Identification F O r m aI i n

Section 5: Fire Fighting Measures

General Information:

Flammable liguid.
Auto-Ignition Temperature: 430°C (806°F)

Flash Points: Closed Cup: 50°C (122°F) Open Cup: 60°C (140°F)
Flammable Limits:
The greatest known range is Lower: 6%

Upper: 36.5% (Methyl alcohol)

Combustion Products: Carbon monoxide, Carbon dioxide

Flash points on MSDS:

Closed Cup: 50°C (122°F)
Open Cup: 60°C (140°F)




Purge Solvent

IT SYWALLOWED: Do not Induce vomiting. Gel medical attention immediately.

Section 5 — Fire Fighting Measures
FLAMMABILITY CLASSIFICATION -

RED LABEL -- Extremely Flammable, Flash below 21 °F
FLASH POINT -4 °F PMCC LEL 1.0 UEL 36.5
EXTINGUISHING MEDIA - Carbon Dioxide, Dry Chemical, Foam

Flash point on MSDS:
-4 °F PMCC




Wipe Solvent

SECTION 5 - FIRE FIGHTING MEASURES

FLASH POINT (METHOD USED) FLAMMABLE LIMITS LEL: 1.5% UEL: 11.0%

116° F (TCC) AUTOIGNITION TEMPERATURE: 660° F NFPA CLASS: II
GENERAL HAZARDS: Product is combustible. Products of combustion include compounds of carbon, hydrogen and oxygen, including carbon
monoxide.

EXTINGUISHING MEDIA
Carbon dioxide, water, water fog, dry chemical, chemical foam

FIRE FIGHTING PROCEDURES
Self - contained respiratory equipment; cool containers to prevent pressure buildup and possible explosion when exposed to extreme heat.
Caution - material is combustible!

UNUSUAL FIRE AND EXPLOSION HAZARDS
Closed containers can explode due to buildup of pressure when exposed to extreme heat.

HAZARDOUS COMBUSTION PRODUCTS
Smoke, fumes, oxides of carbon

Flash point on MSDS.:
115°F (TCC)




Safety Solvent

Fire and Explosion Hazard Data:

Flammable Limits: LEL=0.7%
UEL=6.1%
Flash Point: >117°F

Flammability Classification: OSHA:
Flammable = DOT: Flammable
Extinguishing Media: CO,, chemical

foam, water fog.
Special Fire Fighting Features: Wear self-
contained breathing gear when in confined
area.

Flash point on MSDS:
>117° F




L
Exercise:

Big Number or Small Number?

= Exercise 1s on handout
= Take about 5 minutes to complete it
= We will go thru answers next

= For these tests, which 1s more hazardous, a big or
small number?

.~ 150




O
Which is more hazardous?
Big Number or Small Number?

1. Flash point: 50°F or 150°F?

= small is more 1gnitable or flammable

2. Oral rat toxicity, LD.,: 400 mg/kg or 4,000 mg/kg?

= small 1s more toxic, small amount can kill half the rats
= LDy, 1s a lethal dose to 50% of the rats tested
= 400 mg refers to amount of toxic substance
= 1 kg refers to body weight of rat



e
Which is more hazardous?
Big Number or Small Number?

3. pH: 1 or7?

= Small, 1 1s more acidic and corrosive than 7
(neutral)

4. pH: 7 or 147
= Big, 14 1s more caustic (basic) and corrosive than 7
5. pH: 1 or 14?

= Small & Big, pH 1s most hazardous at the high and
low extremes, 7 1s neutral




Which is more hazardous?

Big Number or Small Number?

9. Stoddard Solvent, TLV is 100 ppm TWA or
Solvent Cleaner, TLV is 50 ppm TWA?

= Small number, because when the threshold
concentration (the edge of safe or dangerous) 1s
low, the substance 1s more hazardous.

10. Metformin (diabetes drug) in treated sewage,
0.15 mg/L “part per million” or 0.15 ug/L “part
per billion”

= Big number (more drug in water), 0.15 ppm



Reading Material Satety Data Sheets

One resource for chem info

= [t off, they vary a lot in quality
= See examples 1in handouts

s Then there’s Trade Secrets

= A trade secret is proprietary info
which the holder of the secret doesn’t
wish to be known to others,
especially his competitors.

= It can also be a way to avoid paying
someone to do research




MSDS Definitions

http://www.ilpi.com/MSDS/ref/index.html

Meoplasm

Mephrotoxin

Meurctoxin

MK Tar MK

NmM = nanogmeter

MNP [or NP

a1 a8z A3 Excthermic
ACC Explosive
Acid Explosive Limit
Acidosis Fand F+
ACEIH Fl - F2

Acre Fahrenheit
Action Level Fatigue
Activated Charcoal Fetotaxin
Acute Toxicity Fibrosis
Administrative Contrals Fire Point

AFI Flammable
AIHA Flammable Acrosal
air Flammahle Gas

NSMN

T B




a1 A2 AF
ACC

Acid
Acidosis
ACEIH
Acre

Action Level

Activated Charcoal

Acuke Toxicity

Administrative Contrals

AFI
ATHA
Air

Aldehvde
Aliphatic
Alkali Metal
Allkaling
Allkaline Earth
Alkane
Alkens
Alleyl
Allkvne
Alopecia
Ames Test

Amine
Ammenia
Ammaonium
Analgesia
Anesthesia
Anhydride
Anhydrous
Ancorexia
Ancsmia
Anoxia
ANSI
Antidete

—

Excthermic

Explosive

Explosive Limit
E and F+

Fl - F&8
Fahrenheit
Fatigue
Fetotoxin
Fibrosis
Fire Point
Flammable

Flammahle Asrosol

Flammable Gas

Flammable Limits

Flammable Salid
Flashpeint

Ecot

Farmula Weight
Formyl

Freezing Point
F5C

Fume

Fume Hood

Fume Ewtractar

51 - G635

Gallan

Gangrene

Gastric

Gastroenteritis

Gingivitis

Glebally Harmenized System

Gram

H1

Hzlide
Hzlogen
Hazardous
HAZWOPER
Health Hazard

Mecplasm

Mephrotoxin
Meurstoxin

NE
MFEA
MITM
NIOSH
Nitrile

MK (or MK

nm = nanemeter

MNP (or MEY
NS

NTE
[Mwskagmus
Oliguria
Drganic
O5HA
Dunce [fluid]

Dunce (mass]

Cretane
Oxidation
Cxirane

Bl B2
Palpitation
Pascal
Paresthesias
PEL
Percutanecus
Peroxide
Petroleum Ether
Bhyvsical Hazard
eH
Ehleam
Eint
Eint

Pneumaconicsis

Foisan

Pelymer




Anuria
Agueous

Are

Area Units**
Aromatic

Aryl

Asphyxia
Asphy=iant
Asphyxiation
ASS5E

Asthma

ASTM
Asymptomatic
Atm (atmosphere]

Atomic Mass

Arrophy
LATSOR
Auteignitien
BEi B2 B3
Bar

Base

Baumg scale®*
Eenign

Bicdegradable
Biclogical Owxygen Demand

Esiling Paint
Eradycardia
Eranchitis

C

C1, 22 o3

Calorie

Carbon Dioxide
Carbon Monexide
Carben Tetrachloride
Carboxylic Seid

Carcinogen
Carcinoma

CAS Numhber

S et A DR Nl ] R

HCC

Heawy Metal
Hectare
Hematuriz
HEPA
Hepatic
Highly Teoxic
Hives
HMIRS
HMIS

HRS
Hwdrocarbon
Hydroperoxide
Hwgroscapic
Hvpergelic
Hwpertensicn
Hwpertonic
Hvpolkalemia
Hwponatremia
Hvpoglycemia
Hwposmia
Hwpotensicn
Hwpaotonic
Hwpoxia

Hz = Hertz
IARC
Immiscible
Inch
Incompatible
Inert
Inflammaticn

Ingesticn
Inhalaticn

Intraperitoneal
Intrawvenous
I.B. aripr

Iridocyelitis
Irritant

Pound
E
E
PEM
E

Precipitate
Pressure Units**

Eropristary
Prostraticn

BsI

Pulmonary edema
Byropheric

uart

Ei, RZ
Rankine

Rash

RCRA

REACH

REC

Reduction
Bespirater
Eespiratery
RBeportable Quantity (RO
Beproductive Texin
Right-to-Know
Risk Phrases
RTECS

S/A (er SA)
Safety Phrases
Saline

SARA

Sclera
Sensitizer
SIC Code
SKM
Smoke

Solutian



T T el e’ 1 et el e e el

Cataract
Catharsis
Cathartic
Causkic

Ceiling Level
Celsius
CERCLA

CFR

Chemical
Chemical Fermula
CHI®
Chlorecarben
Chronic Effect
Clastogen

cm = centimeter
cm-1

Loma
Combustible

Concentration™*

Conjunctivitis
COSHH
Corresive
Cutanecus
Cwanide
Eyang
Cyanosis
Cyelic
Cwtotoxin

O1, 02 0OF O
Diecomposition
Deliguesce

Diensity™*

Cermal

Dermal toxiciby
Diermatitis
Diermatosis
Ciesiccant
Diaphoresis
Distance units**
Dliuresis

Driuretic

jelayy

Iupac
W,
Isaotanic

Jaundice

Eetosis
Kilocalorie
Kilagram
Kilojoule
Kilopascal
kcal/meol
kl/mal

km = kilometer

Lethargy
Leukemia
LEW

Liter

Local Exhaust Wentilation

m
M1

Malaise
Malignant
Manufacturer
Mass Units**

Metastasis

meter

mg = milligram
MHz = megahertz
Mile

Miscible

Mist

Mizture

Seolubility

Salvent
Soot
Spasm

Specific Grawvity
Spontanecus Cembustien
Square..[area units]¥¥
Standard State

STEL

Sternutator

5TE

Stupor

Subcutanscus
Supernatant

Swiss Poison Class
Syncope

Symptomatic
Systemic

SUp DAaT

SuperFund

Tand T+

T1-T7

Tachycardia

Target Organ Effects
Temperature Units**

Teratogen
Threshold Limit Value [TLW]

Thrombosis

Tinnitus

Toxics Release Inventory

Toxic
Trade Secret

UEL

UM or UN/MA Mumber
UNK

UNR

Mrticaria

Useless &bbreviations




e
With this many terms, no wonder

they can be bewildering

ooT Mixture Useless Abbreviatiens
Dust mL = milliliter Vi -w7?

Dwsosmia mm = millimeter “apar

Crvspnea MEHA “apor Pressure
Ei . EZ2 Malarity Wentilation

EC Mumber Maolar Mass Wertigo

Edema Maole Wesicant

EINECS Maolecular Weight Viscosity
Electrolyte MST Voo

ELIMNCS mus Wolatility
Emhalism Mutagen YWelume Units* ¥
Emetic Mwalgia Wawvenumber
Emesis M1 Water Reactive
Emphvsema B (or WA WGK

Endethermic N/ap WHC

Energy Units** RN WHMIS
Engineering Cantrals & Mumber Wilson RISK Scale
EPCRA MAICS Work Practice Centrels
Epistaxis Marcosis X1

Epoxide Mausea ¥i and ¥n

E5T no #u

Erythema NE ¥iand¥2

Ether Mecrosis Ward

e\ = electron welt NEGL Z1 - 27
Evaporation Rate




Getting the info you need from an MSDS

Define the info you need
Find a good quality MSDS

Find the important info in the
MSDS
Let’s look at two examples

= A pure compound

= A commercial product




Cyclohexene shows up at your site

= [’d start with the school chemicals database, but...
= Go to Google and type cyclohexene msds

GOUS[Q? |cyclohexene msds

= Look at where it’s from

Web (¥ Show options.

Safety (MSDS) data for eyclohexene

Mar 22, 2005 ... If the URL begins "http://msds.chem.ox.ac.uk/” the p: W deS.Chem.OX.aC.Uk
Safety Officer in Physical Chemistry at Oxford University. ...

msds chem ox ac uk/CY/cyclohexene html - Similar s Oxford University

CYCLOHEXENE . b k

This MSDS has been prepared according to the hazard criteria of the C u Jt aKer.com

Regulations (CPR) and the MSDS contains all of the information ... .

www _jtbaker com/msds/englishhtml/c7073 htm - Cached - Similar = JT Baker Chemical Co.

ror Material Safety Data Sheet .
File Format- PDF/Adobe Acrobat - Quick View = sciencelab.com

Mov b, 2008 ... Cyclohexene MSDS. Section 1: Chemical Product ani . :
Product Mame: Cyclohexene. Catalog Codes: SLC1666. CAS#: 110-¢ = Science Lab eqU’lpment Co.

www _sciencelab.com/xMSDS-Cyclohexene-3923626 - Similar




JT Baker MSDSs are excellent

= For on-line data on pure chemical compounds,
I look for jtbaker.com MSDSs

= Science Lab’s are also good

= The Oxford ones are useful, but have less data
and 1t’s geared for European Union



S
What’s JT say about Cyclohexene?

= First, check to make sure 1t’s the right
compound. Cyclohex@ne 1s very different

CYCLOHEXENE

1. Product Identification

Synonyms: 1,2.3 4-Tetrahvdrobenzene; benzene tetrahydride
CAS No.: 110-83-8

Molecular Weight: 82 15

Chemical Formula: C6HI0

Product Codes: G045

2. Composition/Information on Ingredients




Next, read emergency overview
Provides a quick peek at the hazards

3. Hazards Identification

Emergency Overview
DANGER! EXTREMELY FLAMNMIARBLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. HARMFUL IF SWALLOWED OR INHALED. AFFECTS
CENTRAL NERVOUS SYSTEM. MAY CAUSE IRRITATION TO SKIN, EYES, AND RESPIRATORY TRACT.

SAF-T-DATA(m) Ratings (Provided here for vour convenience)

Health Rating: 2 - Moderate

Flammability Rating: 3 - Severe (Flammable)

Reactivity Rating: 2 - Moderate

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; PROPER GLOVES; CLASS B EXTINGUISHER
Storage Color Code: Red (Flammable)

= Flammable liquid. Harmful if swallowed or
inhaled. Irritating. Affects nervous system.

= Don’t drop it!!




Now check the health effects

Potential Health Effects

Inhalation:

May cause irritation to the respiratory tract. Symptoms may include coughing, sore throat, labored breathing, and chest pain. High concentrations have a narcotic effect.
the air cause a deficiency of oxvgen with the risk of unconsciousness.

Ingestion:

May produce abdominal pain, nansea. Aspiration into mgs can produce severe lung damage and is a medical emergency. Other symptoms expected to parallel inhalatic
Skin Contact:

May canse #rritation with redness and pain.

Ewve Contact:

May canse #rritation, redness and pain.

Chronic Exposure:

Chronic exposure may cause skin effects.

Aggravation of Pre-existing Conditions:

No information found.

= Painful if inhaled, ingested, touched, in eyes

= Seems manageable as long as not spilled and you’re
wearing PPE




Next, let’s see whether there are other risks
Check fire risks, since it’s flammable

Fire Fighting Measures

Fire:

Flash point: < -7C (< 19F) CC

Autoignition temperature: 244C (471F)

Extremely Flammable Liquid.

Explosion:

Above the flash point, explosive vapor-airr mixtures mayv be formed. Vapors can flow along surfaces to distant ignition source and flash
mixtures. Sensitive to static discharge.

Fire Extinguishing Media:

Dry chemical, alcohol foam or carbon dioxide. Water mayv be ineffectve. Water spray may be used to keep fire exposed containers cc
personnel attempting to stop leak and disperse vapors.

Special Information:

In the event of a fire_ wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece operate
This highly flammable liquid must be kept from sparks, open flame,_ hot swfaces, and all sources of heat and ignition.

= Flash point is under 19 degrees F.

» This 1s extremely flammable




I next look at its physical properties

9. Physical and Chemical Properties

Appearance: = Insoluble in water
Clear, colorless liquid.

Odor:
Sweet odor.
Solubility:

Insolible in water. | SO lt ﬂOatS
Specific Gravity:

051 @ 2CAC = 100% volatile

No information found. . .

% Volatiles by volume @ 21C (70F): N Vapor densﬂy heavier
100 .

Boiling Point: than alr

83C (181F)

Melting Point: = Flammable vapors
-103.7C (-155F)

Vapor Density (Air=1): ﬂo atln g tOO
28

Vapor Pressure (mm Hg):

160 @ 30C (86F)

Evaporation Rate (BuAc=1):

No information found.

= Specific gravity <l




OK, let’s look at reactivity

Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage. Readily auto oxidizes in air at room temperature to form peroxide.
distilled, especially if vacuum distilled.

Hazardous Decomposition Products:

Carbon dioxide and carbon monoxide may form when heated to decomposition.
Hazardous Polvmerization:

Will not occur.

Incompatibilities:

Strong oxidizers.

Conditions to Avoid:

Heat, flame, ignition sources, air, incompatibles

= A flammable solvent that readily forms peroxides means you
have to consider contacting the bomb squad

= Now we’re looking for signs it’s been exposed to air
= Let’s see that bottle again



Carefully examine peroxide formers

m Potentially a shock-
sensitive explosive

s [s the lid still sealed?

= Does 1t appear to be full of
liquid?

= [s it clear, not cloudy?

= If yes to all, probably OK

= Dispose as 1ignitable HW




Small Scale Chemistry

= The future of chemistry 1s microscale in size

= Can be high tech or done w/ 99¢ store materials
= One drop’s all you need, testing at ppb levels




Small Scale Chemistry Experiment
Double Displacement Reaction

= Qualitative analysis

= Look for changes in the chemical’s qualities
= Two compounds in solution mixed together
s Trade cations and new compounds are formed
= PbNO,; (lead nitrate) + KI (potassium 10dide)
= Pb"+ NO; + K" + I in water
= Now Pbl (lead 10dide) + KNO; (potassium nitrate)




Each cell gets drops going down
and across

= One drop 1n each cell going down that matches
formula above 1t

= One drop 1n each cell going across that
matches formula beside it

= If there’s a drop 1n the cell already, place the
new drop ON the drop in there

= DO NOT TOUCH THE PIPET TO THE DROPS. IT
WILL CONTAMINATE THE SOLUTIONS

= What did you observe? Why did it happen?




Meet Farmer Dave




Dave Owns 17 Cows

. ‘.Jfbl"t‘s_. -




Farmer Dave Has Three Sons




Dave’s Not Looking Healthy!




He Wills 17 Cows to His Sons

m 1/2 to eldest

= /3 to middle
= 1/9 to youngest




It Doesn’t Work — Tempers Rise!

m 17/2=28.5
] 1_7/3 =35.7
17/9=1.9




Neighbor Pam Hears the Ruckus

m ‘] can fix this”
m Goes to her farm

= “You can have
my biggest cow”

g 0L i
[ % A
9{"‘""’5‘2}". ".-.;5

O ~V . DS H'
N SN P .

Mo ,‘v.' 4 o LTy
7 s ﬁ‘,:ﬁx"?ﬁi&
A A e Wi
0, {ﬁ\ DN TR O

NARLT B Ay, ORI




They Do The Math

m18/2=9
m18/3=06
m18/9=2
- 17 cows

= Everybody’s happy

= Pam takes her cow home & &




Be Careful of Initial Assumptions

= Ask questions before handling

= Do you have any lab chemicals?

= Anything weird I should know about?
= Di1d you combine chemicals together?




Familiarity Breeds Contempt

= Don’t be chemically complacent




Let’s Get to Your Questions

| ESAVE I IEDATE

N NAHMMA NATIONAL CONFERENCE




