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MATERIAL SAFETY DATA SHEET

The information contaned herein is lbosed on dofa considered aocaurate. However, no
waranty is expressed o implied regardng the acauracy of these dara or the results to
e aotadned from the use theredf.

Eledron Miaoscopy Sdenass assumes No responsibility for persond injury or property
domage to vendess, users or third parties caused by the materid.  Such vendees o
users cssume dl risks cssodated with the use of the materid.

ELECTRON MICROSCOPY SCIENCES
321 MORRIS ROAD

P.O.BOX 251
FORT WASHINGTON, PA 19034 24 HOUR EMERGENCY PHONE NUMBER
(215) 646-1566 CHEMTREC: (800) 424-9300

FOR PRODUCT AND SALES INFORMATION

CONTACT ELECT RON M QRCSCCOPY SAENCES OFFICE ABOVE.

PRODUCT IDENTIFICATION

PRCDUCT NAVE: Qutaddehyde 10%

COMMON NAVE: Gutadaehyde (1% by Weignt)
SYNONYM: Qutad, Gutaic Didoehyde
CHEM CAL FORMULA: CHG3I16CHO

CHEM CAL FAMLY:  Aldehydes

COMPOSITION | NFORMATI ON

GOVIPONENT CASH# AVICUNT

Qutaddehyde 111-30-8 10%


Sue
date arial 3


Qutaddehyde 10% EM Gode

Woater 7732-18-5 <89.5%
Methaond 67-56-1 0.5%

HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

APPEARANCE: Tronsparent, Golorless
PHYSICAL STATE: Liquid
CDOR: Sharp, Fruity, Medand
HAZARDS CF PRCDUCT : DANGER!

CORRCSIVE

CAUSES IRREVERSIBLE EYE DAMAGE.

CAUSES SKIN BURNS.

MAY BE FATAL IF SWALLOWED.

PROLONGED OR FREQUENTLY REPEATED SKIN

CONTACT MAY CAUSE ALLERG CREACTION IN SOVE
INDI'VIDUALS.

PLASTICGONTAINER, |F PRESENT, MAY CAUSE
STATICIGNITION HAZARD.

ASPIRATION MAY CAUSE LUNGDAVIAGE. CAUSES
ASTHMATICSIGNS AND SYMPTOMS IN
HYPER-REACT I VE INDIVIDUALS.

POTENTIAL HEALTH EFFECTS:
Effects of Singe Aaute Overexposure:

I NHALAT | ON:

Vopor is irritating to the respiratory tract, cousing stinging sensations in the nose ond
throat, dscharge from the nose, possibly bleedng from the nase, coughing, dhest
dscomfort ond tightness, dffiaulty with breathing, ond headache,  Heating the sdution
may result in more severeirritont effeds.

EYE CONTACT:

Licuid will cause asevere ond persistent conjundhivitis, seen o8 exaesss rechess and
marked swelling of the conjudiiva ond profuse dscharge. Severe corned injury maoy
develop, which could permonently impair vision if prompt first-ad ond medicd
frearment are not dotained. Vgoor will couse stinging sensations in the eye with exaess
tear proadudiion, blinking, and possibly aslight exasss reaness of the conjundiva

SKIN GONT ACT :

Brief contact will couse itching with mild fo moderatre load redness ond paossibly
swelling. Praonged contad may result in pain, severe redness ond swelling, with
ulceration, tissue destruction, and possibly bleeding into the inflomed aea Contact
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with salutions of gutaddehyde moy cause harmless yellow o brownish colorafion of
the skin.

SKIN ABSORPT ION:
Prdonged or widespread contact may result in the dosorption of potentidly harmiful
amounts of materid.

SWALLOWING

Moderatdly toxic. Moy couse moderate to marked irritation and possibly dhemiad bourns
of the mouth, throat, esophagus, ond stomadh. There will be dscomfort or pan in the
chest ond dodomen, nauseq, vomiting, darhea, dzziness, fantness, adrowsiness, thirst,
weakness, dradlatory shodk, adlgose and coma Aspiration into the lungs may oaour
during ingestion or vomiting, resulting in lung injury.

Chronic, Prdonged or Repeated Overexposure

EFFECTS OF REPEAT ED OVEREXPCSURE:
Repeated skin contaodt may cause a aumulative dermatitis.

OTHER EFFECTS CF OVEREXPCSURE:

Moy couse skin sensitization in asmdl porfion of indviduds ond present s on dlergic
contadt dermatitis. This usudly results from contad with the liquid, but oaacsiondly
there may e areadion to gutaddenyde vaoor. Will couse signs ond symptoms of an
csthmatic attadk in hyper-reactive indviduds.

VEDI CAL GONDITIONS AGERAVATED BY EXPCSURE
Skin contact may aggravate on existing dermatitis. |nhdation of materid may aggravate
csthma ond inflommatory of fikrotic pulmonary dsecse.

POTENTIAL ENVIRONMENTAL EFFECTS

See Section ldodled EGOLOG CAL |NFORMAT I ON.

FIRST AID PROCEDURES

I NHALAT | ON:
Remove to fresh dr. Gve artifidd respiration if not breathing. | f breathing is dffiault,
oxygen may e given by qudified personnd. CGotan mediad attention.

EYE GONTACT:

Immedately flush eyes with water ond continue waoshing for of lecst 15 minutes. DO
NCT remove contadh lenses, if worn, Gotadn mediad attention without adlay, preferdaly
from on ophthdma ogist.
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SKIN GONT ACT :

I mmedately remove contaminated dothing ond shoes.  Wash skin with soco and waoter.
Ootan medad aftention. Wosh dothing before reuse. Disaard contaminated leather
atides such cs shoes ond belt,

SWALLOWING
DONCT INDUCE VOMTING Do not give onything to arink. OQotain mediad attention
without aeloy.

NOTES TOPHYSIQAN:

The haeacks of this materid are due mainly to its severdly irritont properties on skin ond
muaosd surfaces. Moderately toxic by swdlowing. Moderatrely toxic by dosorption
aacss the skin. Due to the severdly irritating or corrosive nature of the materid,
swdlowing may lead to ulceration ond inflommation of the upper dimentary trac with
hemorrhage ond fluid loss.  Also, perforation of the esophagus or stomadh may oaaur,
leading to medcstinitis or peritonitis and the resultaont complications.  Any materid
ospirated during vomiting maoy couse lung injury. Therefare, emesis should not be
induced mechoniadly o phamaaodlogiadly. |f it is considered necsssary to evaauate the
stomadch confents, this should lbe done by means lecst likely to cause cspiration (e.g.,
gostriclavage ofter endotrached inluloation).

FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES:

FLASH PONT: dosed Qup: Tag Aosed Qup ASTMD 56: None
Open Qup: Tag Aosed QUp ASTMD 1310: None

AUTOGNITION TEMPERATURE: Not aurrently avaldde.

FLAMMABLE LIMTS IN AIR:
LOWER: Not determined, Agueous System
UPPER:  Not determined, Aqueous System

EXTINGUISHING MEDI A

Not-flommale (aqueous solution):  After water evoporates, remaning materid will
burn. Use doohd-type o dl-purpose-type foom. goplied by monufadturer's
recommended techniques for large fires. Use aarbon doxide or ay dhemiad media for
smdl fires.

EXTINGUISHING MEDIATO AVA D
No information currently avalade,

SPEAQ AL FIRE FIGHTING PROCEDURES:
No information aurrently avalade.
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SPEAAL PROTECTIVE EQUIPVENT FOR FIREFIGHTERS:
Use sef-contaned breathing apoparatus and protective dothing.

UNUSUAL FIRE AND EXPLCSION HAZARDS:  None known.

HAZ ARDOUS COVBUSTION PRODUCT S:

Burning con produce the falowing produdts:  Corlbon monoxide ond/or corloon dioxide.
Corbon monoxide is highly foxicif inhded aorbbon doxide in suffident conaentrations
aon od s on csphyxiont.

ACCIDENTAL RELEASE MEASURES

STEPS TOBE TAKEN IF MATERIAL IS RELEASED OR SPILLED:

Very low concentrations (5ppm or less of gutadadehyde) aon e degraded in @
bidogad wostewater frearment system. Thus, smdl spills aon be flushed with large
quontities of water. Large quantities or 'slugs' aon be harmful to the treatment system.
Thus, large spills should be adlected for disposd. [t may dso be possible to
decontaminate spilled materid by aoreful aopliaation of sodium hydroxide, ammonium
o sodum bisulfite. Dependng on condtions, considerdde heat ond fumes aon be
literated by the decontomination readtion.

PERSONAL PRECAUT I ONS:
Wear suitddle protedtive equipment. See Sedion Idodled PERSONAL PROTECT I ON.

ENVIRONMENT AL PRECAUTIONS:
Toxicto fish; avod dschage to naturd waters.

HANDLING AND STORAGE

HANDLING

GENERAL HANDLING

Do nat get in eyes, on skin, on dothing. Avoid breathing vaoor. Do not swdlow. Do not
honde o empty in presence of flommade vaoor. Wear gogges, protective dothing ond
doves. Wash thoroughly with soop ond water ofter handing. Remove contaminated
dothing ond waosh before reuse. Kegp container dosed. Use with adequate ventilation.

FOR INDUSTRY USE ONLY.

VENT I LAT I ON:

Generd (mechaniad) room ventilation is expedted to be satisfadtory if this materid is
kept in covered equipment or if the salution is highly diuted. However, if vapoars are
strong enough to beirritating to the nose (or eyes), the TLV is prooddy being exaeeded
ond spedd ventilation maoy e reauired,
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OTHER PRECAUT I ONS:
Must not e used in the form of aspraoy or cerosdl.

STORAGE
No information aurrently avalade,

EXPOSURE CONTROLS AND PERSONAL PROTECTION

EXPCSURE LIMTS

GOVIPONENT EXPCSURE LIMTS SKIN  IH STATE

Qutarddenyde 0.05pom CEILING ACSH adtivated ond unadtivated
0.2 mg/m3 CEILING ACaH odtivated and unadtivated
0.2 pom CEILING CSHA
0.8 mg/m3 CEILING C8HA
0.1 pom CEILINGUQC

Methond 200 pom TWAS ACAIH  Ves
262 mg/m3 TWA8 ACIH  Yes
250 ppm STEL ACAH Yes
328 mg/m3 STEL ACGIH  Yes
200 PPM TWA8 CSHA Yes
260 mg/m3 TWA8 CBHA  Yes
250 pom STEL CSHA Yes
325 mg/m3 STEL OBHA  Ves

PERSONAL PROTECTION

RESPIRAT ORY PROTECT I ON:

Use sef-contaned breathing aoparatus in high vopor concentrations. | self-contained
breathing opparatus is not avalddle, a MSHA/NIOSH goproved ar purifying respirator
equipped with an orgonic vapor aartridge should e used.

VENT I LAT I ON:

Genard (medhoniad) room ventilation is expedted to be satisfactory if this materid is
kept in covered equipment or if the salution is highly diuted. However, if vapors are
strong enough to beirritating to the nose (or eyes), the TLV is prooddy being exaeeded
ond spedd ventilation maoy e reauired,

EYE PROTECTION:
Splcsh proof monogoggles or safety glasses with side shidds in conjundtion with aface
shield
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PROTECTIVE GLOVES:
Pdyethylene

Nitrile (NBR)

Butyl

OTHER PROTECT I VE EQUIPNMVENT :
Chemiad aoron. Eye bath, Scfety shower, Ruboer Boots.

ENG NEERING GONT RCLS:
No information aurrently avalade.

PHYSICAL AND CHEMI CAL PROPERTIES

PHYSICAL STATE: Liquid

APPEARANCE: Transporent Colorless.

pH: Not aurrently avaldde.

SOLUBILITY IN WATER (BY WEIGHT): 200C  100%

ODOR: Sharp, Fruity, Meddnd.

MCOLEQULAR WEIGHT: 100.11 g/md

BALINGPAONT (760MVhG): ~100.50C ~2130F As produd.

FREEZINGPONT: ~-210C  ~-60F

SPEAQFICERAVTY (h2o=1): 1.129 200C/200C

VAPOR PRESSURE AT 200C 0.03 kPa Adtive Ingredent
0.20mmHg Adtive Ingredent

VAPOR DENSITY (AIR-1): 1.1

EVAPORATION RATE (BUTYL ACETATE = 1): 1.0

MELTINGPONT: Not aodiacce.

STABILITY AND REACTIVITY

STABILITY/INSTABILITY: Stade.

CONDITIONS TO AVA D

Avoid high temperature ond evgooration of water,

INGOMPAT | BLE MATERIALS: Strong dkdies ond adcs aotdyze on ddal-type
condensation (exothermic, but not expected to e vident).

HAZ ARDCUS PCLYMERIZATION:  Will not ocaur.

CONDITIONS TOAVAD: Temperatures doove 1000C, Aithough paymerization may
oaaur, it is not hazardous.

INHIBITORS/STABILIZERS: Not coplicddle.

TOXI COLOGI CAL | NFORMATI ON
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AQUTE TOXIATY

PERORAL: rat LD50 femde 154 (116-206) mg/kg

Mg or signs: sluggishness, laaimation, darhea, piloeredon, perincsd enaustation.
@ oss pathdogy: lungs, stomadh, intestines dsadored.

PERORAL: rat LD50 mde 246 (179-339) mg/kg

Mg or signs: sluggishness, laaimation, darhea, piloeredtion, perincsd enarustation.
@& oss pathdogy: lungs, stomadh, intestines discolored

PERCUT ANEQUS: rcbit LD50 24 hr ocduded 2.54 (1.46-4.41)ml/kg

Mg or signs: neacsis at goplication site

@ oss pathdogy: lungs, liver, spleen, kicheys dscolored

INHALAT | ON: dynamic generation of vopor Exposure Time 4h 163 pom rat femde
Room temperature
Kill Rate: 0/5
Mg or Signs: blephaosposm, perioaular wetness, audble
respiration
G oss paothaogy: None.

INHALATION: static generation of substontidly saturated vopor
Exposure Time 4h rof femde

200C

Kill Rate: 0/5

Mgor Signs: blephaosposm

@ oss Pathdogy: None

INHALAT | ON: dynamic generation of vopor Exposure Time 4h 16.3 pom
raf mde
Room temperature
Kill Rate: 0/5
Mg or Signs: blepharosposm, perioaular wetness, audible
respiration
@ oss Pathdogy: None.

INHALAT | ON: static generation of sulosstantidly saturated vapor
Exposure Time 4h rat mde

20cC

Kill Rate: 0/5

Mg or Signs: blepharosposm

& oss Pathadogy: None

INHALATION: Aerosd Exposure Time 4h

LG50 0.48 (0.41-0.59) ml/I

Mgor Signs: heavy o irregular breathing, nosd discharge,
gosping, nosd enaustation

G oss Pathdogy: lungs dsadored.

IRRITATION:
SKIN: raooit 4 hr covered  2/6 with neacsis
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SKIN: raodit 1 hr ocduded minor to severe erythema ond edema
with neacsis, sadoing,
desquamation, ond dopeda

SKIN: raadit 3 min ocduded minor erythema

EYE: raooit 0.0056 ml severe axrned injury, iritis,
swelling ond neacsis of eydid

EYE: raooit 0.5ml 5% sdution in water severe
aorned injury, iritis, swelling
ond neaosis of eydid

EYE: raooit 0.5ml 1% solution in water trace corned
injury

SENSITIZATION (ANIMAL AND HUMAN STUDIES)

@uinea Pig Maximization Test:  infrodermd injection of a0.1% gutarddenyde sautfion
ond topiad administrafion of a5% sdution. Evidence of delayed contact
hypersensitivity in 68% of test onimds upon chdlenge.

CHRONICTOXIATY AND CARONOGENIATY:

Subdhronic arinking water studies in rats, mice ond dogs using gutarddenyde
conaentrations up to 1000 pom showed no evidence for any target orgon toxidty. In
vitro studes for genotoxidty using avariety of cssays have given results varying from
noadivity, through equivoad, to wedkly positive; however, in dl vivo studes for
genotoxodty have been uniformly negative. Severd developmentd toxidaty studes have
demonstrated that a materndly nontoxic doses, gutarddehyde does not produce
fefotoxic, embryofoxic or terarogenic effeds.

In chronic (2-year) confinuous arinking water combined dhronic toxidty-onaogenidty
study using Fischer 344 rats, there wos no evidenae for non-oncogenic target orgon
toxidty. The only possibbde oncogenidty-related findng wos an inaecse in the inddence
of laoge gonula call lymphocytic leukemiain femde, but not mde, rats. The pattern of
the response suggests that it does not represent dredt chemiad cordnogenic adtivity
but, rather, a modfying influence on the expression of this spontaneous ond commonly
oaaurring neoplcsm in the Fischer 344 rat.

SIGNIFICANT DATAWITH PCSSIBLE RELEVANCE TO HUMANS

Studes in humans have shown that gutarddehyde is neither  phototoxic nor a
photosensitizer. Subdronic arinking water studies in rafs, mice and dogs using
aoncentrations up to 1000 ppm showed no evidenae for any target orgon toxidty. In
vitro studes for genotoxidty using avariety of assays have given results varying from
no adhivity through equivoad, o wedkly paositive; however, dl in vivo studies for
genotoxidty have been uniformly negative. Severd developmentd toxidty studes have
demonstrated that af materndly nonfoxic doses, gutarddenyde does not produce
fetotoxic, embryotoxic o teratogenic effeds. I|n atwo-generation regoroduction study
involving continuous  exposure of (D rats o gutarddehyde up to 1000 pom, in
ainking water there were effects on parentd body weight and food consumption at
1000 ppom (due to on aversion to the toste), but no adverse effedts on reproductive
performonae. |n adronic 2-year) continuous arinking water combined dhronic
toxiaty-oncogenidty study using Fischer 344 rats, there wos no evidence for non-
onaogenic target orgon toxidty. The only possible oncogenidty-related finding wos an
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inaecse in the inddence of large gonular call lymphocytic leukemiain femde, but not
mde, rats. The pattern of the response suggests that it does not represent drect
chemicd aardnogenic adhivity bout, rather, a modfying influence on the expression of
this spontaneous ond commonly oaaurring neoplcsm in the Fischer 344 rat. Repeated
oppliaations of agueous sautions of gutarddehyde to the rat skin for 20 doses over a
28-day period at 50,100,or 150 mg/kg/day produced mild load infloommatory effects, bout
No evidenae for farget orgon o tissue systemic toxidty. An extensive diniad survey hos
been conducted on nursing staff in 59 endosaopy units (340 aurrently employed workers
ond 18 former employess); investigationd procedures induded detdiled questionnaire,
sensitization to common dlergens, blood for | gE mecsurements, lung fundtion tests,
peck flow daies, ond mecsurement of workplace glutarddehyde vapor concentrafions.
About two-thircs of aurrent employess had oaular, nosd, or lower respiratory tract
symptoms, but these were more prevdent for non-work condtions. The only effect
aorrelared with gutarddehyde exposure wos nosd irritation. There wos aslight, but no
statistiadly or bidogiadly significont, deaecse in FEVI for those with lower respiratory
fract symptoms. There were no indaations of csthma ond no ogjective evidence for
respiratory sensitization.

ECOLOGI CAL INFORMATION

ENVIRONMENT AL FATE

BOD (% OXYGEN GONSUMPTION)

DAY S5 DAY 10 DAY 15 DAY 20 DAY 30
32% 68% 86%

ECOTOXIATY

ECOTOXIATY TOM CRO-ORGANISMS: Badterid/NA LGS0 16 h 50 mg/!
EGOTOXIATY TO AQUATICINVERT EBRATES: DaohniaLC50 48 h 11.5 mg/I
GONFIDENCE LIMTS: 9.4 - 14.2 mg/I

ECOTOXIATY TOFISH: Blue gl LG50 96 h 22 mg/l

FURTHER INFORMAT ION
THCD (meosured) 1.00

DISPOSAL CONSIDERATIONS

WASTE DISPCSAL METHOD:

Atomize intfo avery hot indnerator fire or mix with asuitade flommadde sovent, ond
indnerate where permitted under aopropriote Federd, State and load regulations. High
water content may dompen flamne. Dispose in aocordonce with di goplicdde Federd,
State, Provindd, andload environmentd regulations.  Empty contaners should e
recyded or disposed of through an goproved woste maonogement fadlity.

10
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DISPCSAL GONSIDERATIONS:
See Sedtion |abdled Weoste Disposd Method

Disposd methods identified are for the product os sdd. For proper disposd of used
materid, an cssessment must e completed to determine the proper and permissible
wcste monagement options permissible under godlicade rules, regulations and/or laws
governing your loaation.

TRANSPORT INFORMATI ON

No information avdldde.

REGULATORY INFORMATION

FEDERAL / NATIONAL

CERCLA (COMPREHENSIVE ENVIRONNMENT AL RESPONSE, GOMPENSAT | ON, AND
LIABILITY ACT OF 1980 SECTION 103)

T he fdlowing components of this produd are spedfiadly listed s hazardous
substonass in 40 GFR 302.4 (unlisted hazardous  substonass are not identified) ond are
present at levels which could require reporting: NONE

SUPERFUND AVENDIVENT S AND REAUTHORIZATION ACT CF 1986 (SARA) TITLE Il
SECTIONS 302 AND 304

T he fdlowing components of this produdt are listed cs extremely hazardous sutbosstanass
in 40 CFR Part 355 ond ae present of levals  which could require reporting ond

emergency planning.

NONE
SUPERFUND AVENDIVENT S AND REAUTHORIZATION ACT OF 1986 (SARA) TITLE 111
SECTION 313
T he fdlowing components of this produd are listed os toxic chemiads in 40 GFR 372.65
ond ae present at levels whidh could require reporting ond austomer notification under
Section 1 313 oand 40 CFR Part 372.

THIS PRCDUCT DCES NOT CONTAIN TOXICCHEM CALS AT LEVELS WHICH
GOULD REQUIRE REPORTING UNDER THE STATUTE.

SUPERFUND AVENDMENT S AND REAUTHORIZATION ACT OF 1986 (SARA) TITLE I11

SECTIONS 311 AND 312
DELAYED HAZARD: Yes

11
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FIRE HAZARD:  No

IMVEDIATE HEALTH HAZARD: Yes

REACTIVE HAZARD:  No

SUDDEN RELEASE OF PRESSURE HAZARD: No

TOXICSUBSTANCES CONTRCOL ACT (TSCA
Al components of this produd are on the TSCA Inventary or ae exempt from TSCA
| nventory requirements.

STATE / LOCAL

PENNSYLVANIA (WORKER AND COMMUNITY RIGHT-TO-KNOW ACT)
This produd is sugect to the Worker and Gommunity Right-to-Know Ad. The fdlowing
components of this produd are af levels which could reauire identifiaation in the MSDS.

COVPONENT CAS# AVICUNT
Gutaddenyde 111-30-8 <=10.0000%
MASSACHUSETTS (HAZARDCUS SUBST ANCES DISCLCSURE BY EMPLOYERS)
T he fdlowing components of this produd aopear on the Mossachusetts Sulostonce List
ond are present at levels which could require identifiaation in the MSDS;
COMPONENT CAS#H AVICUNT
Gutadadehyde 111-30-8 <=10.0000%

CALIFORNIAPROPCSITION 65 (SAFE DRINKING WATER AND T OXI CENFORCEMENT
ACT CF 1986

This produd contains no listed sukstoncss known to the State of Cdiforniato cause
aonaer, birth defedts o other reproductive ham, at levels which would require a
warning under the statute,

CALIFORNIA SCAQVD RULE 443.1 (SOUTH GOAST AIR QUALITY MANAGENMENT
DISTRICT RULE 443.1 LABELING OF MATERIALS GONT AINING ORGANICSCLVENTS)
VOC  Not godiccdle.

This section provides selected regulatory information on this produd induding its
components. This is not intended to indude dl regulations. |1 is the responsibility of
the user to know ond comply with dl godlicadle rules, regulations and laws relating to
the product being used.

OIHER INFORMAT ION

SPEAFICHAZARD RATING SYSTEM

HMS ratings for this produd ae: H-3 F-0 S-1

NFPA ratings for this produc ae H-2 F-0 S-1
Theseratings ae pat of spedfic hazad communications program(s) and should e
dsregaded where individuds are not frained in the use of these hazard rating systems.

You should be familiar with the hazard communication goplicdde to your workploce.

12
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REGCOMVENDED USES AND RESTRICT IONS
Must not e used in the form of aspraoy or cerosal .

FOR INDUSTRY USE ONLY!
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