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*** SECTI ON 1. CHEM CAL | DENTI FI CATI ON ***

CHEM NFO RECCRD NUMBER 1292
CCOHS CHEM CAL NAME : Nitric acid
SYNONYMS :

* Acide nitrique
* Aqua fortis

* Azotic acid

* Hydrogen nitrate

CAS REG STRY NUMBER : 7697-37-2
UN/ NA NUMBER( S) : 2031, 2032
RTECS NUMBER( S) : QU5775000
EU EI NECS/ ELI NCS NUMBER 1 231-714-2
CHEM CAL FAM LY : Inorganic acid; nitrate
MOLECULAR FORMULA : HN-O8
STRUCTURAL FORMULA : HONO=0
STATUS :

The CHEM NFO record for this chenmical is conplete. The full format
("TOTAL") provides a detail ed evaluation of health, fire and
reactivity hazards, as well as recomendati ons on topics such as
handl i ng and storage, personal protective equipment, accidental

rel ease and first aid.

*** SECTI ON 2. DESCRI PTI ON ***

APPEARANCE AND ODOUR :

Clear, colourless or yellowish liquid with an acrid, choking odour.

Hygr oscopi c (absorbs noisture fromthe air).

ODOUR THRESHOLD :
0.75 to 2.5 ng/nB (detection) (2)

WARNI NG PROPERTI ES :
NOT RELI ABLE - odour threshold about the same nagnitude as TLV. Irritation
reported at 155 nmg/nB (30 tines greater than TLV).(2)

COMPCSI TI ON/ PURI TY :
"Concentrated" nitric acid is comercially available at concentrations
ranging from50 to 70% (w/wt), with limted anbunts (0.5% of chlorides,
sul fate, arsenic, heavy metals and iron. Very low |levels (below 0.1% of
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ni trogen oxi des may al so be present.
This document will deal primarily with the hazards and safe handling of
concentrated nitric acid. This document will not deal with the hazards of
concentrated "fuming" nitric acid. "Fumi ng" acids are usually greater than
85 percent nitric acid, and contain significant anpunts of nitrogen
oxi des. (1)

USES AND OCCURRENCES :
Used in manufacture of ammoniumnitrate for fertilizer and expl osives;
organi ¢ chenicals such as dyes, explosives, nitrates, nylon; for etching
and cl eaning netal s and phot oengraving. (1)

*** SECTI ON 3. HAZARDS | DENTI FI CATI ON ***

** POTENTI AL HEALTH EFFECTS **

EFFECTS OF SHORT- TERM ( ACUTE) EXPOSURE :

| NHALATI ON :
Ni t rogen oxi de gases such as nitrogen dioxide present at low levels in
nitric acid contribute significantly to toxic effects of inhaling vapours
and msts. Severity of effects are dependent on the concentration of acid
and nitrogen oxides, particularly nitrogen dioxide, and the duration of
exposure.
Vapour or mist may cause the sensation of a choking, burning throat or
cause coughing, chest pain and difficult breathing. These synptons nmay be
very mld or may be del ayed several hours. Oher npbre serious synptons may
devel op without prior warning. Wthin 24 hours, synptonms of npderate to
severe breathing difficulties and bl ui shcol oured skin (cyanosis) nay
progress very rapidly to cause death, by swelling of lung tissues
(bronchopneuronia) or fluid in the lungs (pul nonary edemn). (5, 7)

SKI' N CONTACT :
Contact with dilute solutions may cause nmild irritation and stain the skin
a yellowi sh to brownish colour. The skin may harden without being damaged.
Concentrated nitric acid causes severe pain and skin burns. The affected
area (deeply stained) may becone ulcerated with the danaged skin sheddi ng
of f. Permanent skin damage (scarring) may result. Contact with |large
areas of skin can be fatal if the acid is not washed away i nmediately. (7)

EYE CONTACT :
Vapour can cause irritation and tearing of the eyes. Msts can probably
cause severe irritation or injury if exposure is prolonged. Contact with
concentrated nitric acid liquid can cause i medi ate and severe tissue
danmage resulting in blindness, which may be irreversible. (0)

| NGESTI ON :
Nitric acid can cause severe pain and corrosive burns to nouth, throat and
stomach, abdom nal pain, nausea, voniting and shock.
Death may occur within hours of severe poisoning, or may be del ayed for
days or weeks.(7) Smmll doses (less than 10 nL) may be fatal. (4, 13)
Aspiration of acid ("breathing" of liquid into lungs) during ingestion or
vom ting may cause severe and fatal lung danage. The synptoms of |ung
damage, such as breathing difficulties may be del ayed for sewral hours.

EFFECTS OF LONG TERM ( CHRONI C) EXPOSURE :
Long-term exposure is unlikely to result in significant absorption by any
route because of nitric acid s acute corrosive effects.
| NHALATI ON: Repeated exposure to nitric acid vapour and mi st ray cause
I ung damage such as swelling of lung tissues and air passages (chronic
pneunonitis and bronchitis). (9)
DENTAL EROCSI ON: Repeated exposures to nitric acid vapour and m st may
cause the breakdown of tooth enamel. Most studies describe &posure to
both sulfuric and nitric acid. However, one study reported that 3 of 32
wor kers exposed to nitric acid alone had "active dental erosion".(7)

CARCI NOGENI CI TY :
I nformation not avail able

TERATOGENI CI TY AND EMBRYOTOXI CI TY :
No information is avail able.

REPRODUCTI VE TOXI CI TY :
No information is available

MJUTAGENI CI TY :
No human infornmation is available. One invitro manmalian cell test was
negative. (7)

TOXI COLOG CALLY SYNERG STI C MATERI ALS :
No i nformation avail abl e

rjg> \\zinc\ehsrm_zn\public\saratitle iii reports\msds for sara\nitricacid2001.doc



Last printed 2/17/2001 2:37 PM

POTENTI AL FOR ACCUMULATI ON :
Not expected to accunul ate

*** SECTI ON 4. FI RST Al D MEASURES ***

| NHALATI ON :
Take proper precautions to ensure your own safety before attenpting rescue
(e.g., wear appropriate protective equi pnent, usethe "buddy" system.
Renpve source of contami nation or nove victimto fresh air.
If breathing is difficult, oxygen may be beneficial if adnministered by a
trained personnel, preferably on a doctor's advice. Do not allow victimto
nove about unnecessarily.
Synpt onms of |ung damage can be del ayed up to 48 hours after exposure.
I nmedi ately transport victimto an emergency care facility.

SKI' N CONTACT :
Avoid direct contact with this chemical. War chenical protective
clothing, if necessary.
As quickly as possible, flush contam nated area with | ukewarm gently
running water for at |least 20-30 minutes, by the clock. DO NOT | NTERRUPT
FLUSHI NG If necessary, keep energency vehicle waiting.
Under running water, renpve contani nated cl ot hing, shoes, and |eather goods
(e.g., watchbands, belts).
Obtai n nedical attention inmediately.
Conpl etel y decontam nate cl othing, shoes and |eather goods before reuse or
di scard.

EYE CONTACT :
I mmedi ately flush the contam nated eye(s) with lukewarm gently flow ng
water for at |least 20-30 minutes, by the clock, holding the eyelid(s) open.
Neutral saline may be used as soon as it is available. DO NOT | NTERRUPT
FLUSHI NG If necessary, keep energency vehicle waiting.
Take care not to rinse contam nated water into the unaffected eye or onto
the face.
If irritation persists, repeat flushing.
Quickly transport victimto an enmergency care facility.

| NGESTI ON :
Never give anything by nouth if victimis rapidly |osingconsciousness, or
i s unconsci ous or convul sing.
Have victimrinse nouth thoroughly with water.
DO NOT | NDUCE VOM TI NG, Have victimdrink 240 to 300 nL (8 to 10 oz.) of
water. |If milk is available, it nay be admi nistered after the water has
been given.
If vomiting occurs naturally, have victimlean forward to reduce risk of
aspiration. Repeat adnministration of water.
Quickly transport victimto an energency facility.

FI RST Al D COMMVENTS :
Provi de general supportive neasures (corhort, warnth, rest).
Consult a physician and/or the nearest Poison Control Centre for all
exposures except minor instances of inhalation or skin contact.
Sone reconmendations in the above sections may be considered nedical acts
in some jurisdictions. These recommendations should be reviewed with a
physi cian and appropriate del egati on of authority obtained, as required.
Al first aid procedures should be periodically reviewed by a physician
famliar with the material and its conditions of use in the workpl ace.

*** SECTI ON 5. FI RE FI GHTI NG MEASURES ***

FLASH PO NT :
Nonconbusti bl e. Does not burn.
LONER FLAMVABLE (EXPLOSIVE) LIMT (LFL/LEL)
Not applicable
UPPER FLAMMABLE ( EXPLCSIVE) LIM T (UFL/UEL)
Not applicabl e
AUTO GNI TION (I GNI TION) TEMPERATURE :
Not applicable
EXPLCSI ON DATA - SENSITI VITY TO MECHANI CAL | MPACT :
Probably not sensitive. Normally stable.
EXPLCSI ON DATA - SENSITI VITY TO STATI C CHARGE :
Not sensitive. Does not burn when heated.
COMBUSTI ON AND THERMAL DECOMPCS| TI ON PRODUCTS :
Li qui d deconposes to a |limted extent when heated, producing nitrogen
oxi des. (3)
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FI RE HAZARD COMVENTS :
Concentrated nitric acid is a strong oxidizer and its heat of reaction with
reduci ng agents or combusti ble organic materials may cause ignition or
expl osi on.

EXTI NGUI SHI NG MEDI A :
Does not burn. Use fire extinguishers appropriate for surrounding fire.

FI RE FI GHTI NG | NSTRUCTI ONS :
Use water spray as a fog to cool nearby containers and gructures exposed
to fire.

** NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) HAZARD | NDEX **

NFPA - HEALTH : 4 - Very short exposure could cause death or
maj or residual injury (Nitric
acid fumng, Nitric acid above 40%; 3-
Short exposure coul d cause serious
injury or residual injury (Nitric acid |less
than or equal to 40%
FLAMVABI LI TY : 0- WII not burn (Nitric acid fum ng;
greater than 40%nitric acid and
l ess than or equal to 40%nitric acid)
NFPA - REACTI VI TY : 1 - Normally stable but can beconme unstable
at el evated tenperatures and
pressures, or may react nonviolently with
water (Nitric acidfumng); O -
Normal |y stable under fire conditions and not
reactive with water (Nitric
acid greater than 40%or Nitric acid less
than or equal to 40%
NFPA - SPECI FI C HAZARDS : OXIDlI ZING MATERIAL (Nitric acid, fuming or
greater than 40%nitric acid)

NFPA

*** SECTI ON 6. ACCl DENTAL RELEASE MEASURES ***

PRECAUTI ONS :
Restrict access to area until conpletion of cleanup. Ensure clean-up is
conducted by trained personnel only. Dangerous |evels of nitrogen oxides
may formduring spills of nitric acid.(7) Consider evacuation of dowaw nd
areas. Wear adequate personal protective equi pment. Ventilate area.
Extingui sh or renove all ignition sources.
Renove or isolate flammbl e and conbustible materials.
Noti fy governnent occupational health and safety and environnental
authorities.

CLEAN- UP :
Do not touch spilled material. Prevent naterial fromentering sewers,
wat erways or confined spaces.
Keep materials which can burn away fromspilled material.
Stop or reduce leak if safe to do so.

Contain spill with earth, sand, or absorbent material which does not react
with spilled material. Do not use sawdust or other organic nmaterials,
which will react with nitric acid creating a fire or health hazard.

Smal | spills: Soak up spill with absorbent material which does not react
with spilled chemcal. Put material in suitable, covered, |abelled
containers. Flush area with large quantities of water. Contani nated
absorbent material will pose the sane hazards as the spilled product.
Only trained personnel should attenpt to neutralize spills. Neutralizing
spill with sodium bi carbonate, sodium carbonate or cal ci um carbonate will

produce | arge ampunts of carbon di oxide gas. Ensure adequate ventilation.
Large spills: Evacuate area. Contact fire and emergency services and
supplier for advice.

*** SECTI ON 7. HANDLI NG AND STORAGE ***

HANDLI NG :
Prevent rel ease of vapours or mists into workplace air.
Al ways ensure adequate ventilation in handling areas since nitric acid is a
direct fire hazard (as an oxidizing agent). When diluting or preparing
solutions, slowmy add acid to water and ensure there is adequate
ventilation.
Use smal | est possi bl e anbunts in designated areas with adequate
ventilation. Have energency equi pnent (for fires, spills, leaks, etc.)
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readi ly avail abl e.
Label containers. Keep containers closed when not in use. Enmpty
contai ners contain residues which are hazardous.

STORAGE :
Store in a cool, dry, well-ventilated area, out of direct sunlight and away
from sources of heat.
Store away frominconpatible materials such as flanmable material s,
oxidizing materials, reducing materials, strong bases.
Use corrosion-resistant structural materials and lighting and ventilation
systens in the storage area.
Wbod and ot her organic/conbustible materials should not be used on floors,
structural nmaterials and ventilation systenms in the storage area. See
Ref erence 13 for additional advice regarding suitable nmaterials of
construction.
Use airtight containers, kept well sealed, securely |labelled and protected
from damage.
Use suitable, approved storage cabinets, tanks, roons and buil di ngs.
Suitabl e storage nmay include glass bottles and carboys.
Storage tanks shoul d be above ground and surrounded with di kes capabl e of
hol ding entire contents.
Limt quantity of material in storage. Restrict access to storage area.
Post warni ng signs when appropriate. Keep storage area separate from
popul ated work areas. |Inspect periodically for deficiencies such as damage
or | eaks.
Have appropriate fire extinguishers available in and near the storage area.

*** SECTI ON 8. EXPOSURE CONTROLS/ PERSONAL PROTECTI ON ***

NOTE : Exposure to this material can ke controlled in nmany
ways. The neasures appropriate for a particul ar
wor ksite depend on how this nmaterial is used and on
the extent of exposure. This general information can
be used to hel p devel op specific control neasures.
Ensure that control systens are properly designed and
mai ntai ned. Conply with occupational, environnental,
fire, and other applicable regulations.

SAMPLI NG AND ANALYSI S :
Use appropriate instrunentation and sanpling strategy (location, timng,
duration, frequency, and nunber of sanples). Interpretation of the
sanpling results is related to these variables and the anal ytical method.
Sanpling should be carried ou by trained personnel.

OSHA METHOD - OSHA CD ROM (OSHA A95-3). US Departnent of Labour, June
1995. Partially validated nethod. Collection on treated silica gel
sorbent tube. Analysis by ion chromatography (1C. (OSHA Method | B165SG
For details, contact the Salt Lake Technical Centre at (801) 4870267).

NI OSH METHOD 7903 - NI OSH Manual of Analytical Methods. 4th ed. Vol. 1.
Fully eval uated method for Acids, Inorganic including Nitric acid.
Col I ection on washed silica gel sorbent tube. Desorption with 1.7 nM

Sodi um bi carbonate/ 1.8 nmM Sodi um carbonate. Analysis by ion chromatography

(10. Estimated detection limt of 0.7 ug.

COLORI METRI C - | NDI CATI NG (DETECTOR) TUBES: Commercially avail able.

ENGI NEERI NG CONTROLS :
Engi neering nmethods to control hazardous conditions are preferred. Methods
i ncl ude nechani cal ventilation (dilution and |ocal exhaust), process or
personnel enclosure, control of process conditions, and process
nodi fication (e.g., substitution of a | ess hazardous material).
Admi nistrative controls and personal protective equi pnent may al so be
required.
Because of the high potential hazard associated with this substance,
stringent control neasures such as enclosure or isolation may be necessary.
Use a corrosion-resistant |ocal exhaust ventilation system separate from
ot her exhaust ventilation systenms. Exhaust directly to the outside.
Supply sufficient replacenent air to make up for air renmoved by exhaust
system
Treat nent of exhaust emi ssions to prevent environnental contamination may
be required.
NOTE: Do not use organic or conbustible materials such as wood in the
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construction of ventilation or control systens.
See reference 13 for advice regarding suitable materials of construction.
PERSONAL PROTECTI VE EQUI PMENT :
I f engineering controls and work practices are not effective in controlling
exposure to this material, then wear suitable personal protective equi pnent
i ncludi ng approved respiratory protection. Have appropriate equi pnent
avail able for use in emergencies such as spills or fire.
If respiratory protection is required, institute a conplete respiratory
protection programincluding selection, fit testing, training, maintnance
and inspection. Refer to the CSA Standard Z94. 493, "Selection, Use and
Care of Respirators," available fromthe Canadi an Standards Associ ati on,
Rexdal e, Ontario, MW 1R3.
RESPI RATORY PROTECTI ON GUI DELI NES :
NI OSH OSHA RECOMVENDATI ONS FOR NI TRI C ACI D CONCENTRATIONS IN AIR (11):

UP TO 25 ppm  SAR operated in a continuous flow nmode*; or full-facepiece
chemical cartridge respirator with cartridge(s) to protect against nitric
acid**; or gas mask with canister to protect againdg nitric acid**; or
full-facepi ece SCBA; or full-facepiece SAR

EMERGENCY OR PLANNED ENTRY | NTO UNKNOAN CONCENTRATI ON OR | DLH CONDI TI ONS:
Positive pressure, full-facepiece SCBA; or positive pressure,
full-facepiece SAR with an auxiliary positive pressure SCBA.

ESCAPE: Gas nask with canister to protect against nitric acid**; or
escape-type SCBA.

*NOTE: Substance reported to cause eye irritation or dammge; nmy require
eye protection.

**NOTE: Only non-oxidi zabl e sorbents are allowed (not charcoal).

NOTE: The IDLH concentration for nitric acid is 25 ppm

NOTE: The purpose of establishing and IDLH value is to ensure that the

wor ker can escape froma given contanmi nated environnment in the event of
failure of the npst protective respiratory protection equipnment. In the
event of failure of respiratory protective equi pment every effort should be
made to exit inmediately.

ABBREVI ATI ONS:  SAR = suppliedair respirator; SCBA = sel f-cont ai ned
breat hi ng apparatus. |IDLH = | medi ately Dangerous to Life or Health.

Recommendati ons apply only to N OSH approved respirators.

EYE/ FACE PROTECTI ON :
Chenmical safety goggles. A face shield nay al so be necessary.

SKI' N PROTECTI ON :
Cheni cal protective gloves, coveralls, boots, and/or other resistant
protective clothing to prevent all possible contact.
Have a safety shower/eye-wash fountain readily available in the i nmedi ate
wor k ar ea.

RESI STANCE OF MATERI ALS FOR PROTECTI VE CLOTH NG :
Guidelines for Nitric acid, red fumng (12):
RECOMVENDED (resi stance to breakthrough |onger than 8 hours): Teflon(TM,
CPF 3(TM, Tychem 10000(TM .
RECOMMENDED (estimated resistance to breakthrough | onger than 4 hours):
Responder (TM .
NOT RECOMMENDED f or use (resistance to breakthrough less than 1 hour):
Nat ural rubber, Neoprene, Nitrile rubber, Polyethylene, Polyvinyl alcohol,
Pol yvi nyl chloride, Viton(TM.

Guidelines for Nitric acid above 70 percent (12):

CAUTI ON, use for short periods only (resistance to breakthrough within 1 to
4 hours): Saranex(TM, 4H(TM (pol yet hyl ene/ et hyl ene vinyl al cohol).

NOT RECOMMENDED f or use (resistance to breakthrough less than 1 hour):
Nitrile rubber, Polyethylene, Polyvinyl al cohol.

Guidelines for Nitric acid 3070 percent (12):

RECOMMENDED (resi stance to breakthrough |onger than 8 hours): Butyl
rubber, Viton(TM, Saranex(TM, Barricade(TM, CPF 3(TM, Trellchem
HPS(TM), Tychem 10000(TM™ .

RECOMMENDED (resi stance to breakthrough | onger than 4 hours): Neoprene,
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Pol yet hyl ene, 4H(TM (pol yet hyl ene/ et hyl ene vi nyl al cohol), Responder(TM.
CAUTI ON, use for short periods only (resistance to breakthrough within 1 to
4 hours): Polyvinylchloride.

NOT RECOMMENDED for use (resistance to breakthrough less than 1 hour):
Natural rubber, Nitrile rubber, Polyvinyl alcohol.

Guidelines for Nitric acid |l ess than 30 percent (12):

RECOMMVENDED (resi stance to breakthrough |onger than 8 hours): Butyl

rubber, Natural rubber, Neoprene, Nitrile rubber, Polyvinyl chloride,
Viton(TM, Saranex(TM, Barricade(TM, CPF 3(TM, Trellchem HPS(TM, Tychem
10000(T™) .

RECOMMENDED (resi stance to breakthrough |onger than 4 hours):

Pol yet hyl ene, 4H(TM ( pol yet hyl ene/ et hyl ene vi nyl al cohol), Responder(TM.
NOT RECOMMENDED f or use (resistance to breakthrough less than 1 hour):

Pol yvi nyl al cohol .

There is evidence that this material (Nitric acid, red fumng and Nitric
acid at concentrati ons above 30% can cause serious skin injury (e.g.,
corrosion or absorption hazard).
Recommendations are NOT valid for very thin natural rubber, neoprene,
nitrile and pvc gloves (0.3 nmor |ess).
Recommendations are valid for perneation rates reaching0.1 ug/cn2/mn or 1
mg/ m2/ m n and over. Resistance of specific materials can vary from product
to product. Breakthrough tinmes are obtained under conditions of continuous
contact, generally at roomtenperature. Evaluate resistance under
conditions of use and maintain clothing carefully.

EXPOSURE CONTROLS/ PERSONAL PROTECTI ON COMMENTS :
Rermove contaminated clothing i mediately. Keep contam nated cl ot hing
thoroughly wet or imersed in water in closed containers. Discard or
| aunder before rewearing. Informlaundry personnel of contam nant's
hazards.
Do not eat or drink in work areas.
Mai nt ai n good housekeepi ng.

** EXPOSURE GUI DELI NES **

* THRESHOLD LIM T VALUES (TLVs) / AMERI CAN CONFERENE OF
GOVERNMENTAL | NDUSTRI AL HYG ENI STS (ACG H) / 2000 *

Tl ME- VEI GHTED AVERAGE (TLWV-TWA) : 2 ppm (5.2 ng/ nB)
SHORT- TERM EXPOSURE LIM T ( TLW- STEL)
4 ppm (10 ng/ nB)
TLV BASIS - CRITICAL EFFECT(S) : Irritation
Corr osi on
Pul monary edema (accunulation of fluid in the
I ungs)
TLV COMVENTS :
NOTE: In many jurisdictions, exposure lints are simlar to the ACAH
TLVs. Since the manner in which exposure linits are established,
interpreted, and inplenented can vary, obtain detailed information fromthe
appropriate government agency in each jurisdiction.

* PERM SSI BLE EXPOSURE LIM TS (PELs) / FINAL RULE LIMTS /
U. S. OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON (CSHA) *

TI ME VEI GHTED AVERAGE (PEL-TWA) : 2 ppm (5 ng/nB)
SHORT TERM EXPOSURE LIM T ( PEL- STEL)
4 ppm (10 ng/ nB)
NOTE: The OSHA PEL Final Rule Limts are currently

non- enforceabl e due to a court decision. The OSHA
PEL Transitional Limts are now in force.

* PERM SS| BLE EXPOSURE LIM TS (PELs) / TRANSI TIONAL LIM TS /
U S. OCCUPATI ONAL SAFETY AND HEALTH ADM NI STRATI ON ( OSHA) *
TI NE VEI GHTED AVERAGE (PEL-TWA) : 2 ppm (5 ng/n8)

*** SECTI ON 9. PHYSI CAL AND CHEM CAL PROPERTI ES ***
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MOLECULAR VEI GHT : 63.02
CONVERSI ON FACTOR :
1 ppm= 2.57 ng/n8; 1 ng/nm8 = 0.39 ppmat 25 deg C
MELTI NG PO NT : -41 deg C (-42 deg F) (70%nitric acid) (3)
BO LI NG PO NT : 122 deg C (250 deg F) (70%nitric acid) (3)
RELATI VE DENSI TY (SPECI FI C GRAVITY) :
1.41 (70%nnitric acid) (water = 1) (3)
SOLUBILITY I N WATER :
Conpl etely miscible (soluble) in water
SOLUBI LITY I N OTHER LI QUI DS :
Informati on not available. Reacts with many organic solvents (e.g.
et hanol , acetone).
VAPOUR DENSI TY :2.17 (HNOB); 2 to 3 (estimated) (air = 1) (6)
VAPOUR PRESSURE : 5.5 mmHg (0.73 kPa) at 20 deg C (70% aci d)
(3); 7.1 mmHg (0.95 kPa) at
20 deg C (70% acid) (14)
SATURATI ON VAPOUR CONCENTRATION : 7200 ppm at 20 deg C, 9300 ppmat 20 deg C
(cal cul at ed)

EVAPORATI ON RATE : Information not avail able

pH VALUE : 1.0 (0.1 Msolution); strongly acidic (pKa =
-1.4)

CRI TI CAL TEMPERATURE I nformati on not avail able

COEFFI CI ENT OF O L/ WATER DI STRI BUTI ON ( PARTI TI ON COEFFI Cl ENT)
Not avail abl e

OTHER PHYSI CAL PROPERTI ES :
VI SCOSITY - DYNAM C: 2 centipoise (2 nPa.s) at 20 deg C, 0.9 centi poise
(0.9 nmPa.s) at 20 deg C (100 percent &id)

*** SECTI ON 10. STABI LI TY AND REACTI VI TY ***

STABI LI TY :
Normal |y stable. Liquid exposed to |ight deconposes slowy to produce
ni trogen oxi des, producing a yellow sh col our.

HAZARDOUS POLYMERI ZATI ON :
Does not occur

HAZARDOUS DECOMPCSI TI ON PRODUCTS :
Ni t rogen oxi des

| NCOVPATI BI LI TY - MATERI ALS TO AVO D :
Nitric acid is an oxidizing agent and is very reactive. Ntric acid is the
comon chem cal npbst frequently involved in reactive incidents. (17)
Ref erences 8, 13 and 17 revi ew hazardous reactions and inconpati bl e
materi al s.

MOST METALS, METAL OXI DES AND POWDERED METALS (e.g., antinony, bisnuth,
lithium nmagnesium nmanganese, titanium - may react violently or
expl osively generating heat - nay react to rel ease nitrogen oxides.

ORGANI C CHEM CALS (e.g., anhydrides, ketones, alcohols, nitriles, amnes,
al dehydes, ethers, hydrocarbons, nitroaromatics, alkanes) - nmay react
violently or explosively, igniting spontaneously.

ORGANI C SOLIDS (e.g., paper, clothing, charcoal, sawdust) - can react
violently or explosively or ignite spontaneously, imediately or after
del ay.

VARI OUS SULFI DES, NON METAL HYDRI DES AND CARBI DES - mmy react violently or
expl osively, igniting spontaneously or after del ay.

REDUCI NG MATERI ALS - react violently or explosively.

CORROSI VI TY TO METALS :
Corrosive to alnost all metals, except stainless steel, alum num gold and
plati numtype netals. (3)

STABI LI TY AND REACTI VI TY COMMVENTS :
M xi ng concentrated nitric acid with water generates heat which can cause
splattering of liquid or bursting of containers.

*** SECTI ON 11. TOXI COLOG CAL | NFORVATI ON ***

| NHALATI ON: A single exposure to 63 ng/nB8 nitric acid m st (exposure
duration not indicated) had no apparent effect on rats.(9)
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| NHALATI ON STUDI ES: Dogs exposed (by intubation) to an aerosol of 1%
nitric acid for 2 hours/day on alternate days for four weeks, showed tissue
danage and inflanmation in lungs and air passages (total volune inhaled:
240 mL). Lung function was reduced in the test animals.(15)

LONG TERM | NGESTI ON EFFECTS: The toxic effects of nitrates vary widely
among di fferent species. The npst common mmjor reported effect was

met henogl obi nem a (a reversible but potentially lifethreatening condition
affecting the ability of the blood to carry oxygen). (16)

MUTAGENI CI TY: Not mutagenic in an invitro mammalian cell test
(transformati on of Syrian Hanster Hrbryo cells). (4)

*** SECTI ON 12. ECOLOG CAL | NFORNMATI ON ***
NOTE : This section is subject to future devel opnent.
*** SECTI ON 13. DI SPOSAL CONSI DERATI ONS ***

Revi ew federal, provincial and |ocal government reuirements prior to

di sposal. Authorities may not permit disposal of waste nitric acid until
certain neutralization standards have been achieved.

Store material for disposal as indicated in Storage Conditions.

Di sposal by secure landfill may be acceptable.

*** SECTI ON 14. TRANSPORT | NFORVATI ON ***

** CANADI AN TRANSPORTATI ON OF DANGEROUS GOODS ( TDG)
SHI PPl NG | NFORMATI ON **

SHI PPI NG NAME AND DESCRI PTION:  Nitric acid, other than red fum ng

PRODUCT | DENTI FI CATI ON NUMBER (PIN): 2031

CLASSI FI CATION: 8 - Corrosive substance; 9.2 - Substance hazardous to the
envi ronnment

SPECI AL PROVI SI ONS: 109

PACKI NG GROUP: ||

REGULATED LIMT: 50 kg

SHI PPI NG NAME AND DESCRIPTTON:  Nitric acid, red fumng

PRODUCT | DENTI FI CATI ON NUMBER (PIN): 2032

CLASSI FI CATION: 8 - Corrosive substance; 5.1 - Oxidizing substance; 6.1 -
Poi sonous substance; 9.2 - Substance hazardous to the environnent

SPECI AL PROVI SI ONS:  102; 109

PACKI NG GROUP: |

REGULATED LIMT: 50 kg

NOTE: This information incorporates Schedul e No. 21 amendnents to
the Transportation of Dangerous Goods Act, 1992, effective
Decenmber 13, 1995.

** U.S. DEPARTMENT OF TRANSPORT (DOT) HAZARDOUS
MATERI ALS SHI PPI NG | NFORVATI ON (49 CFR) **
HAZARDOUS MATERI AL DESCRI PTI ON AND PROPER SHI PPING NAME:  Nitric acid,
other than red fumng, with nore than 70 percent Nitric acid
HAZARD CLASS CR DIVISION 8
| DENTI FI CATI ON NUMBER:  UN2031
PACKI NG GROUP: |

HAZARDOUS MATERI AL DESCRI PTI ON AND PROPER SHI PPING NAME:  Nitric acid,
other than red funming, with not nore than 70 percent Nitric acid
HAZARD CLASS OR DIVISION: 8

| DENTI FI CATI ON NUMBER:  UN2031

PACKI NG GROUP: ||

HAZARDOUS MATERI AL DESCRI PTI ON AND PROPER SHI PPING NAME:  Nitric acid, red
fum ng

HAZARD CLASS OR DIVISION: 8

| DENTI FI CATI ON NUMBER:  UN2032

PACKI NG GROUP: |

NOTE : This information was taken fromthe U S. Code of Federal
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Regul ations Title 49 - Transportation and is effective
Cct ober 1, 1997.

*** SECTI ON 15. REGULATORY | NFORMATI ON ***

** CANADI AN WORKPLACE HAZARDOUS MATERI ALS
| NFORMATI ON SYSTEM (WHM S)  **

PROPOSED WHM S CLASSI FI CATI ON :
C - Oxidizing material
E - Corrosive material
WHM S HEALTH EFFECTS :
Corrosive to skin
TDG cl ass 8 - corrosive substance
WHM S | NGREDI ENT DI SCLOSURE LI ST :
I ncl uded for disclosure at 1% or greater
DETAI LED WHM S CLASSI FI CATI ON ACCORDI NG TO CRI TERI A :
CLASS A - COWRESSED GAS: Does not neet criteria
CLASS B - FLAMVABLE & COMVBUSTI BLE MATERI AL: Does not neet criteria

CLASS C - OXIDI ZI NG MATERI AL: Meets criteria; causes or contributes to the

conbustion of another material by yielding oxygen or other oxidizing
subst ance.

CLASS D - PO SONOUS AND | NFECTI QUS MATERIAL. DIVISION 1- | MVEDI ATE AND
SERI QUS TOXI C EFFECTS: Insufficient information for classification

Acute Lethality: Insufficient information
CLASS D - PO SONOUS AND | NFECTI QUS MATERIAL. DIVISION 2 - OTHER TOXI C
EFFECTS: Insufficient information for classification; see detailed

eval uati on bel ow.

CHRONI C TOXI C EFFECTS: Insufficient information

CARCI NOGENI CI TY: I nsufficient information

TERATOGENI CI TY AND EMBRYOTOXI CI TY: Insufficient information
REPRODUCTI VE TOXICI TY: Insufficient information

MJUTAGENI CI TY: Insufficient information
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