Vercury Response

What have we learned?



Objectives

« Mercury — physical properties
« Uses

* Health effects

* Interaction with other materials



Where doees Mercury come from?

« Mineral — Cinnabar

= Mercuric sulfide (HgS) — red
« Latinized Greek - Hygrargaria
« History —
= Chinese - medicines (prolongs life, heal
fractures, maintain good health)
= Greeks - ointments

« Egyptians and Romans — cosmetics

« Lewis & Clark — Mercurous
Chloride(Calomel)-Benjamin Rush

= Milliners — Mad Hatter Disease




Collecting elemental mercury from gas
condensation in Sierra Nevada range, CA.




Not So Ancient History

Switches

Lamps g ™. ™
Lab equipment i\] i] ]"
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FHoat valves
Thermostats
Computers
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Vaccines



http://upload.wikimedia.org/wikipedia/en/b/bd/Mercuryvaporlamp.jpg
http://upload.wikimedia.org/wikipedia/commons/d/d0/Maximum_thermometer_close_up_2.JPG
http://upload.wikimedia.org/wikipedia/commons/f/f6/Old_mercury_switches_bionerd.jpg

It was just sitting there and ...

« Gold and silver
mining

« Metal recycling

« Storage




Don't Get Confused!

« Other types of mercury.

= Inoerganic salts
« Mixes with sulfur, chloride
or oxygen
« Organic compounds
« Methyl mercury
* Phenyl mercury
« Thimerosal (sodium
ethylmercurithiosalicylate)
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NIOSH Pocket Guide

Mercury compounds [except (organo) alkyls]
(as Hg)

Hg (metal)

Synonyms & Trade Names
Mercury metal: Colloidal mercury, Metallic mercury, Guicksikver

=ynonyms of "other® Hy compounds vary depending upon the specific compound.

EKPDSLII'E NIOSH REL: Hg Yapor: TWA 0.05 mgfm3 [skin]
Limits Cther: © 0.1 mgfm3 [skin]

OSHA PELT C 0.1 mgm?-
IDLH 10 mg/m? (as Hy) See: 7439978 Conversion

Physical Description

CAS 7439-97-6 (metal)

RTECS Cv4550000

(metal)

DOT ID & Guide
3809 172 (metal)

Metal Sikver-white, heawy, odorless liquid. [Mote: "Other® Hg compounds include all inorganic & aryl Hg

compounds except (organo) alkyls ]

kWY 200 6 BF: 674°F FRZ -38°F
WH0.0012 mmHg I 7
FILF: MA, LIEL: MA LEL: MA,

tMetal: Moncombustible Liquid

Sol: Insaluble
Sp G 136 (metal)



Critical Conversions

« ppm = (mg/m?)(24.45) [ MW
« MW for Hg = 200.6

« mg/m® = (ppm)(MW) /[ 24.45

*1g= |
1,000 mg
1,000,000 g
1,000,000,000 ng




Routes of Exposure

« Nonpolar, monatomic (one atom), Lipid-soluble

*  Inhalation
= Most common route
= 90% of Hg Inhaled' is absorbed into bloodstream

¢ Ingestion

= Less than 0.1% will
pe absorbed into
ploodstream

= (Note: 85% of
metabolized mercury
comes from fish)

« Skin/eye absorption
= Very low, little risk of A D P S
toxicity 2T e\

///":’/'/’ 2 7/ N 3
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http://www.webelements.com/webelements/elements/text/Hg/key.html



http://www.webelements.com/webelements/elements/text/Hg/key.html

Mercury—Clinical Description (CDC)
Chronic Exposure

« Neurologie, « Pneumonitis; tremor,
dermatelogic and Insemnia, Irritability,
renal manifestations. Indecision, headache,

« Neuropsychiatric lassitude (weakness,
disturbances (e.g., exhaustion);
memory. |OSS, StOmatitiS, Salivation;
irritability, or gastrointestinal
depression) disturbance, anorexia,

weight loss;

proteinuria



So What Is Too High

« Exposure limits -
= OSHA PEL — Celling 0.1 mg/m?
(100 pg/me or 100,000 ng/m?)
= NIOSH REL - 0.05 mg/m? (8-hour TWA)
= ACGIH TVL — 0.025 mg/m?

= Skin notation
* Corrosive



ATSDR Recommended Limits

« Residential
= <1.0 ng/m? Breathing zone level - Acceptable
= >10.0 pg/m*>— Isolate residents from exposure

= 3.0— 6.0 ug/m?* - Acceptable level in head
space of bagged personal |tems &

K.
)
—p Ep




Why so low?

« Occupational vs Residential
= 8 hour TWA for 40 hour work week
= 24 hours for 365 days for 70 years

= Susceptible populations
« Children under 6 years old
* Pregnant woman



MERCURY (Metal)

QUICKSILVER

EXCEPTIONAL CONTACT HAZARD—READ MATERIAL SAFETY

DATA SHEET. MAY BE FATAL IF SWALLOWED OR INHALED.
EMITS TOXIC VAPORS, ESPECIALLY

WHEN HEATED.
Do not get in eyes, on skin, or on clo

thing. Do not breathe dust. Keep in tightly
closed container. Use with adequate ventilation. Wash thoroughly after handling.
PRECAUTIONARY STATEMENTS: Inhalation of vapors may cause coughing, chest pains, :
and vomiting. Chronic effects of overexposure may include kidney and/or liver o of
central nervous system depression. Chronic effects of poisoning include foose teeth,
the metal in the brain, liver, and kidneys. Symptoms include tremors,
loss of appetite, blisters on the skin, and impaired memory.

FIRST AID PROCEDURES: If swallowed, if conscious, immediately induce

remove to fresh air. If not breathing, give artificial respiration. If
oxygen. In case of contact, immediately flush eyes or skin
minutes while removing contaminated clothing and shoes.

Consult MSDS for turther health and safety information.

Mercury Interaction with
Other Materials



Chemistry oft Mercury

« Molecular weight — 200.6
« \/apor pressure — 0.0012 mmHg

* Forms covalent bonds
= \Weaker bonds (share electrons)

= Not Ionic bonds like other metals (take
electrons)



Chemistry off Mercury

« LLike likes like

= Amalgamation with other metals
« ZInc
« Silver
« Gold
* Copper
« Uranium
« Sulfur, etc.




\apor vs Beads

* Over 2-3 ug/m?

« Liguid mercury beads '
present '

= Wil never volitilize
away.
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Mercury Vapor vs. Temperature

/

40 60 80

Temperature (degrees Fahrenheit)

Data from OSHA web site Hazards of Mercury




Mercury Interactions with Building
Materials

« Mercury breaks up into smaller beads
« Sealed, Non-porous surfaces — OK for
cleanup
= Paints
= Metals
« Walls
* Porous surfaces — Bad!
= Concrete, wood, carpet, tiles,
asphalt, etc.

« More later on clean up




PPE for Response

Mercury Vapor Cartridges
= ESLI
« Breakthrough time -

Tyechem F

Nitrile

Booties

Optional

« Hardhat

Levels <10,000 pg/m?




Next Mercury Subject

Questions?



