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MATERIAL SAFETY DATA SHEET

[MSDS Ne. MooSD Effective Date: 03/08/2004

| 1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Group: REFRACTORY CERAMIC FIBER PRODUCT

Chamical Nama: VITREQUS ALUMINOSILICATE FIBER

Synonymi(s): RCF, ceramic fiber, synthetic vitreous fiber (SVF), man-made vitreous
fiber (MMVF), man-made mineral fiper (MMMF)

Trade Names: FIBERFRAXE QF CEMENTS
QF-180 Cement, QF-180 Cement, QF-180-AB Cement, OGF-180 Blue
Ceament

ManufactureriSupplier:Unifrax Corporation
2351 Whirlpoal 5t
Miagara Falls, NY 14305-2413

Product Stewardship Information Hotline
1-800-322-2293 (Monday - Friday 8:00 a.m. - 4:30 p.m, EST)

For additional MSDSs, visit our web page, hitp: llwww.unifrax.com,
or call Unifrax Customer Service at (T16) 278-38T2

CHEMTREC Assist: CHEMTREC will provide assistance for chemical emergencies. Call 1-

BOO-424-9300
| 2. COMPOSITION / INFORMATION OM INGREDIENTS
COMPONENTS CAS NUMBER
Refractories, Fibers, Aluminosilicate 142844.00-5 40-50
Water T732-18-5 20-50
Silica (amorphous) TE31-B6-9 10-15
Hydrated magnesium aluminum siheate minaral 12190-37-0 1-3

{See Section B "Exposure Controls / Personal Protection” for exposure guidelines)

| 3. HAZARDS IDENTIFICATION

MERGENCY OV |

CAUTION! MAY BE HARMFUL IF SWALLOWED
MAY CAUSE SKIN AND EYE IRRITATION.
DRIED, ABRADED PRODUCT MAY CAUSE RESPIRATORY TRACT IRRITATION AND POSE
POSSIBLE CANCER HAZARD BY INHALATION.
{See Section 11 for more information)

CHRONIC EFFECT

Thera has been no increased incidence of respiralory disease in stedies examining
occupabonally exposed workers. In animal studes, long-lerm laboratory exposure 10 doses
hundreéds of tmes higher than normal occupational exposures has produced fibrosis, lung cancer,
and mesothelioma in rais or hamsters. The fibers used in those studies were specially sized to

maNImize rodent respirability

OTHER POTENTIAL EFFECTS

TARGET ORGAMNS:
Respiratory Tract (nose & throat), Eyes, Skin

RESPIRATORY TRACT (nose & throat) IRRITATION:

If dried, asrbomne product ts inhaled in sufficient quantity, may cause temporary, mild mechanical
irritation to respiratory iract. Symploms may include scratchiness of the nose or throat, cough or
ches! discomiion

EYE IRRITATION:
May cause ternporary, milkd mechanical irritation, Fibers may be abragive, profonged contact may
causs damage o the outer sunlace of the eye.

SKIN IRRITATION:
Exposurne to dred product may cause bempoarary, mikd mechanical inmation. Exposune may also
result in inflammation, rash or #ching

GASTROINTESTINAL IRRITATION:
Unlikely route of exposure. Small amounts swallowed incidantal to normal handling operations
are nat likely to causa injury.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

Pre-existing medical conditions, including dermatitis, asthma or chronic lung disease may be
aggravated by exposure; individuals who have a histary of allergies may experience greatar
amounts of skin and respiratony imtaton.

HAZARD CLASSIFICATION

Although studies, involving occupationally exposed workers, have nof identified any increased
incidence of respiratory disease, results from animal testing have been used as the basis for
hazard classification. In each of the following cases, the conclusions are qualitative only and do
nol res! upon any quantilative analysés suggesting that the hazard actually may occur at curment
occupational exposure levels,

In Orctober 2001, the International Agency for Research on Cancer (TARC) confirmed that
Group 2b (possdble human carcinogen) remains the appropriate LARC classification for RCF

The Seventh Annual Report on Carcincgens (1994), prepared by the Mational Toxicology
Program [NTP), classified respirable RCF and glasswool as subsiances reasonably anbeipated
15 b Carcinggens

The American Conference of Gow tal Industrial Hygienists [ACGIH) has classified
RCF as “A2-Suspecled Human Carcinogen.”

The Commission of The European Communities (DG XI) has classified RCF as a substance
that should be regardad as if it s carcinogenic o man.

The State of Californla. pursuant to Proposition 65, The Safe Dninking Water and Towxic
Enforcement Act of 1886, has listed “ceramic fibers (airborme fibers of respirable size)” as a
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chemical known 1o the State of Califomia to cause cancer.

The Canadian Environmental Protection Agency (CEPA) has classified RCF as “protably
carcinogenic™ (Group 2)

The Canadian Workplace Hazardous Materials Information System (WHMIS) - RCF is
classified as Class D24 - Matenals Causing Other Towic Effects

The Hazardous Materials ldentification System (HMIS) -

Health 1*  Flammability 0 Reactvity 0 Personal Pratection Index: X (Employers
Dtermindgd)

(* denctes poiential for chronic eflects)

4. FIRST AID MEASURES

EIRST AID PROCEDURES

RESPIRATORY TRACT (nose & throatl) IRRITATION:

I respiratory tract irritation develops, move the person to a dust free location, Gat medical
attention if the irritation continues. See Section B for additional measures to reduce or eliminate
EAPOEUrE.

EYE IRRITATION:

If ayes bacome intated, flush immadiataly with large amounis of lukewarm water for at least 15
minutes. Eyebds should be held away from the eyeball to ensure thorough rinsing. Do not rub
eyes. Get madical atlention if imtation persists

SHIM IRRITATION:

i skin bacomes irritaled, remove solled clothing. Do not rub or scralch exposed skin. Wash area
of contact theroughly with soap and water. Using a skin cream of lotion after washing may be
helpful.

GASTROINTESTINAL IRRITATION:
If gastrointestinal tract irritation develops, move the parson to a dust free environment.

NOTES TO PHYSICIANS:
Skin and respiratory effects are the result of temporary, mild mechanical irritation; fiber exposure
doas not resull in allergic manifesiations.

5. FIRE FIGHTING MEASURES
'NFPA Codes:  Flammability: 0 Health: 1 Reactivity: 0 Spacial: 0

NFPA Unusual Hazards: None

Flammable Properties: None

Flash Point: None

Hazardous Decomposition Products:
Thermal decomposition of binder from fires of from first heat of product may release
smoke, carbon monoxide and carbon dioxide. Use adequate ventilation or other
precautions 1o aliminate exposure 10 vagors resulting from thermal decomposition of

binder. Exposure to thermal decomposition fumes may cause respiratory tract irritation,
bronchial hyper-reactivity or an asthmatic-type responsa.

Unusual Fire and Explosion Hazard: None

Extinguishing Media: Use extinguishing media sustable for type of surrounding fire:

6. ACCIDENTAL RELEASE MEASURES

SPILL PROCEDURES

Awvold creating airborne dust. Dust suppressing cleaning methods such as wet sweeping or
vacuuming should be used to clean the work arsa. If vacuuming, the vacuem must be equipped
with a HEPA filter. Compressad air or dry sweeping should not be used for cheaning

| 7. HANDLING AND STORAGE

Normal conditions of use and application are not expected fo release respirable particulates of
airborne fibers. Removal of used product, sanding, scraping, or otherwise destroying the integrity
of the dried product may resull in the release of parbculates and fibers. During such operations
whare fibars could possibly be released, appropriate respiratory protection should be provided as
discussed below andior in Section 8 under Respiratory Protection.

STORAGE

Store in original container in a dry area “BEIP container closed when not in use.

HAWDLING
Handie cerarmic fiber carefully. Limit use of power tools unless in conjunction with local exhaust

Use hand tools whenever possible. Frequently clean the work area with HEPA filtered vacuuem or
wel sweeping to minimize the accumulation of debris. I

EMPTY CONTAINERS

Product packaging may contain residue. Do not reusa

| 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

B

COMPONENTS /OSHA PEL |MANUFACTURER REG
|Refractones. Fibers, |None Established® 0.5 fiec, B-hr. TWA™
IAluminosilicate |

* There ks no specific regulatory standard for RCF in the LS. OSHA's "Particulate Not Othenwise
Regulated (PNOR)" standard [28 CFR 19101000, Subpart Z, Air Contaminants] applies
generally, Total Dust 15 mu.fm’. Respirable Fraction § mgim”,

** The Refractory Ceramic Fibers Coalition (RCFC) has sponsored comprehensive toxicology and
epidemniology studies to identify potential RCF-related health effects [see Section 11 for more
detads], consulted expens famdiar with fiber and panicle science, conducted a thorough review of
the RCF-related scientific literature, and further evaluated the data in a state-of the-art
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quantitative risk assasamenl. Based on these effors and in the absence of an OSHA PEL, RCFC
has adopted a recommended exposure guideline, as measured under NIOSH Mathod 7400 B.
The manufacturers” REG is intended to promote occupational health and safaty through prudent
exposure conirol and reduction and it reflects relative technical and economic feasibility as
determined by extensive industrial hygiene monitering efforts underaken pursuant to an
agreament with tha U.5. Environmental Protection Agency.

OTHER OCCUPATIONAL EXPOSURE LEVELS (OEL)

RCF-related occupational exposure limits vary internationally. Regulatory DEL examples include:
Australia — 0.5 fice; Austria — 0.5 ficc; Canada — 0.5 to 1.0 ficc; Denmark — 1.0 Uoc; France — 0.6
fice; Germany — 0.5 ficc; Netherlands — 1.0 ficc; New Zealand - 1.0 Voo, Norway — 2.0 fles,
Paland = 2.0 tee; Sweden = 1.0 fice; United Kingdom = 2.0 fice. Non-regulatory OEL examples
include: ACGIH TLY 0.2 lice; RCFC REG 0.5 fice. The objectives and criteria undertying each of
these OEL decisions also vary. The evaluation of occupational exposure limits and determining
thair relative applicability to the workplace is best perdformed, on a case-by-case basis, by a
qualified Industrial Hygienksl.

EXPOSURE GUIDELINES — OTHER INGREDIENTS

COMPONENTS |oSHA PEL MANUFACTURER REG
Water Mone established [None established
‘Silica (amorphous) 20 mppcf or B0 mg/m® / % iNl:m-a established
Hydrated magnesium aluminum | 502 Nome established
silicate ringral 5 mgém?® PEL (resp. fracton),

15 mgg/m? PEL (total dust) as

FHOR

OTHER OCCUPATIONAL EXPOSURE LEVELS (OEL)

Hon-regulatory OEL examples include: ACGIH TLVs (TWaAs): Water — None established, Silica
{amarnphous) - 10 mgim®. Hydrated magnasium aluminum silicate mineral, as PHOC - 10 mgim®
(total dust), 3 mg/m”® (respirable fraction)

ENGINEERING CONTROLS

Usa anginearing controds such as local exhaust ventilatbon, point of generation dust collaction,
down draft work stations, emission conirolling tool designs. and materials handling equipment
designed 1o minimize airborne fi bar emissions.

BERSONAL PROTECTION EQUIFMENT
Respiratory Protection — RCF:

Whan engineering andior administrative controls are insufficient to maintain workplace
concentrations within the 0.5 flcc REG, the use of appropriate respiratory profecton, pursuant to
the requirements of OSHA Standards 29 CFR 1810.1234 and 20 CFR 1826.103, is recommended
The following information s provided as an example of appropriate respiratory protection for
aluminosilicate fibers. The evaluation of workplace hazards and the identification of appropriate
reaparalony prolechon & best perorned, on a case by case basis, by a qualified Industrial
Hygienist.

MANUFACTURER'S RESPIRATORY PROTECTION RECOMMENDATIONS
WHEN HANDLING RCF PRODUCTS

I T
Iﬁlumlu. are B-hr. time-weighted averages) ’mn.mr_mmm-um

'Not yet determined but expected to be balow Halt-face, air purifying respirator eguipped with

!5.0 ficc based on operation MIOSH certified P100 particulate filter

rtridge
["Relably” less than 0.5 ficc [Optional
'r.s fee 10 5.0 Mec Halkface, air purifying respirator equipped with
a8 MIDSH cerdified P 100 particulate fitbar
rridge
15.0 Wee to 25 fhee Full-facepiece, air purifying respirator equipped

ith a NIOSH certified F100 particulate filter
| Hridge or PAPR

PAPR with tight-fitting full facepiece or a

reater than 25 ficc
supplied air respiraior in continueous flow mode

|'I.I'|.|hen individual workers reques! respiratory WA NIOSH cerdified respirator, such 85 a
protection as a matter of parsonal comiort or disposable particulate respiralor, or respirators
choice where exposures ane reliably™ below 0.5 (with filler cartridges rated NS5 or batter

o
[

TThu P100 recommendation is a conservative default choice; in some case, solid arguments can

ba made that other respirator types (B.g.. N95, RE8, elc.) may be suitable for some tasks or work
emvironments. The P100 recommendation | not designed 1o limit informed cholces, provided that
respiratory protection decisions comply with 28 CFR 1910.134.

Other Infermation:

=« Concentrabons based upon an eighl-hour ime weighted average (TWA) as determined
by air samples collected and analyzed pursuant io NIOSH method 7400 (B) for airborne
fibers.

= The manufacturer recommends the use of a full-facepiece air purifying respirator
equipped with an appropraate particulate filter cartridge duning fumacs learoul evens
and the removal of used RCF to conbrol exposures to airborne fiber and the potential
presance of crysialline silica. if exposure levels are known, the respiratory profection
chart provided above may be applied.

+ Polential exposure to other airborme contaminanis should be evaluated by a qualified

Indugtrial Hygienist for the selection of appropriate respiralory protection and air
manibaring.

Skin Protection:

Wear gloves, head covenngs and full body clothing as necessary 10 prevent skin irmtation

‘Washable or disposable clothing may be used. If possible, do not lake unwashed clothing home.
If soded work clothing must be taken home, émployers should énsune employees ang thoroughly
trained on the best practices 1o minimize or avoid non-work dust exposure (8.9, vacuum clothes
before leaving the work area, wash work clothing separately, rinse washer before washing cther
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housahold clothes, atc.).
Eye Protection:

Wear safely glasses with ssde shields or other forms of eye protechon in compliance with
appropriate OSHA standards 1o prévent eye irmtation, The use of contact lenses is not
recommanded, unless used in conjunclion with appropriale eye prolection. Do nol touch ayes
with soiled body parts or materials. If possible, have eye-washing facilities readily available where
aya irritation can occwr,

9. PHYSICAL AND CHEMICAL PROPERTIES

ODOR AND APPEARANCE [White, odorless, fibrous material
CHEMICAL FAMILY Vitreous Aluminosilicate Fibers
BOILING POINT. Mot Applicable

WATER SOLUBILITY (%): Mot Soluble n Water

|MELTING POINT: [1760" C (3200° F)

SPECIFIC GRAVITY. QF-150 Cement -~ 1.681 - 1.833
QF-180 Cement —1.648 - 1.708

QF-1B0-AB & QF-180 Blue Cement - 1.456 - 1.520

VAPOR PRESSURE: Mot Apphcabie

lpH [Not Apphcable

[VAPOR DENSITY (Ar = 1} [Not Applicabla

[% VOLATILE Mot Applcable

|MOLECULAR FORMULA: Mot Applcable

| 10. STABILITY AND REACTIVITY

"CHEMICAL STABILITY:  Stable under conditions of normal use

INCOMPATIBILITY: Soduble in hydrofiugen: acid, phosphoric acid, and concentrated

alkali

CONDITIONS TO AVOID: Hone.

HAZARDOUS DECOMPOSITION PRODUCTS:

Thermal decomposition of binder from fires or from first heat of product may release smoke,
carbon monoade and carbon dioxide. Use adequate ventilation or other precautions to eliminate
exposure o vapors resulting from thermal decomposition of binder, Exposure 1o thermal
decomposiion fumes may cause respiratorny tract irtation, bronchial hyper-feactivity or an
asthmatic-type responss.
HAZARDOUS
POLYMERIZATION:

ot Appiicable.

11. TOXICOLOGICAL INFORMATION

Mosmal conditions of use and apphcation are nol expecied 1o release respirable pamiculates of
airborme fibers, Removal of used product. sanding, scraping, or otherwise destroying the integrity
of the drhied product may resull in the release of particulates and fibers. The loxicologacal
infermation below applies to the aluminosilicate fibar portion of the dried product

HEALTH DATA SUMMARY

Epidemniological studies of RCF production workers have indicated no increased incidence
of respiratory disease nor other significant health effects. In animal studies, long-term,
high-dose inhalation exposure resulted in the development of respiratory disease in rats
and hamsters.

EPIDEMIOLOGY

The University of Cincinnati s conducling an ongoing epidemiclogic investigation. The evidence
obtained from employees in U. 5. RCF manufacturing facilities is as follows:

1) There is no evidence of any fibrotic lung disease (interstitial fibrosis) from evaluations of chest
X-rays

2) There is no avidence of an elevated incidence of lung disease among RCF manufacturing
employess

3) In early studies, an apparent statlistical “trend” was observed., in the exposed population,
betwean RCF exposure duration and some measures of lung funclion. The observations were
chnically insignificant. If these obsarvations were made on an individual employes, the resulis
would be interprated as baing within the normal (predicied) respiratory range. & more recent
longitudinal study of employees with 5 or more pulmonary function tests found that there was no
effect on lung function associated with RCF production expenence. Inital data (circa 1987)
soemed to ndicate an interactve effect between ll"r!ﬂl.l'flﬂ and RCF exposure. mone recent data,
however, found no interactive effect Nevertheless, to promote good health, RCF employees are
still actively encouraged not 1o smoke.

4) Pleural plagues (thickening along the chest wall) have been observed in a small number of
RCF employees. Some studies appear 1o show a relationship between the occurence of pleural
plaquas on chest radiographs and the following variables: (a) years sinte RCF production hire
date; (b) duration of RCF production employment; and (c) cumulative RCF exposure. The best
evidence o dale indicates that pleural plaques are a marker of exposure only. Pleural plagues
are not associated with pulmonary impairmant. The pathogenesis of pleural plaques remains
incompiletely understood. however, the mechanism appears to be an inflammatory response
caused by inhaled fibers,

TOXICOLOGY

A number of toxicological studies designed o identify any pobential health effects from RCF
exposune hanve been completed. In one study, conducted by the Research and Consulting
Company, {Geneva, Switzerand), rals and hamsters were exposed to 30 mg/m® {about 200
fiversice) of specially-prepared RCF for & hours/day, 5 daysiweek, for up to 24 months. In rals, a
slatistically significant increase in lung tumors was obsenved, two masothebomas (cancer of the
plaural lining babvean the chest wall and lung) were also identified Hamslers did not develop
lung tumons, however, interstitial fibrosis and mesothelioma was found. Some, in the scentific
community, have concluded that the “maximum talerated dose” was exceaded and that significant
partiche contamination was a confounding issue; therefore, these study findings may nod
represent an accurate assessment of the potential for RCF to produce adverse health effects.

In a related multi-dose study with a similar protocol, cther rats were exposed o doses of 16
mgim®, 8 mgdém®, 3 mg/m* which corresponds o about 115, 75, and 25 fibers per cubke centimeter
respectively. This study found no stabistically significant increase in lung cancer. Some cases of
pleural and parenchymal fibrosis were seen in the 16 mg'm® dose group. Some cases of mild
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fibrosis and one mesotheloma were observed in the 8 mg/m® group. No acute respiratory effects
ware saen in the rats in the 3 mgim?® exposure group, which suggests thal there may be a
dosaresponsa threshold, below which inmeversible respiratory impacts do not occur,

Other toxicological studies have been conducted which ulilized non-physiclogical exposure
mathods such as intrapleural, intraperitoneal and infratracheal implantation or injection. Some of
these studies have found that RCF is a potential carcinogen. Some experis, however, sugges!
that these tests have limited relevance because they bypass many of the biclogical mechanisms
that prevent fiber deposition or facilitate fiber clearance

To obtain more epidemiclogy or toxicology information, please call the toll free telephone numbar
for the Unifrax Comporation Product Stewardship Program found in Section 18 - Other Information

15. REGULATORY INFORMATION

12. ECOLOGICAL INFORMATION

No ecological concams have been identified

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT

To prevent waste materials from becoming airbome during waste storage, transponation and
disposal, a covered container or plastic bagging s recommanded

DISPOSAL

RCF. as manufactured, is not classified as a hazardous waste according to Federal regulabions
{40 CFR 261), Any processing, use, alteration or chemical adddtions to the product, as purchased,
may alter the disposal requirements. Undar Federal regulations, it is the waste genaralor's
responsibility to properly characterize a wasle material, to defermine if it is a “hazardous™ waste.
Check local, regional, state or provincial regulations to identify all applicable disposal
requiraments.

14. TRAHSPEI_RT INFORMATION

.5 DEPARTMENT OF TRANSFORTATION (DOT)

Hazard Class:  Not Regulmed United Matons (UN) Number:  Not Applicable
Labeals: Not Applicable Morth America (MA) Numbar: Mot Applicable
Placards: Net Applicable B4l of Lading: Product Name
INTERNATIONAL

Canadian TDG Hazard Class & PIN: Nol regulabed
Mot classified a8 dangerous goods under ADR (road), RID (train) or IMDG (ship).

UNITED STATES REGULATIONS

EPA: Superfund Amendments and Reauthorization Act (SARA) Tite Il - This product
does nol contain any substances reportable under Sections 302, 304, 313, (40 CFR
372). Sections 311 and 312 (40 CFR 370) apply (delayed harasd)
Toxic Substances Control Act (TSCA) - All substances in this product are listed,
as required, on the TSCA inventory, RIGF has been assigned a CAS number;
howavar, it is a simpla mixture and therafore not requined to be Ested on the TSCA
inventory. The components of RCF are listed on the inventony.
Comprehensive Envirenmental Response, Compensation and Liability Act
(CERCLA) and the Clean Air Act (CAA) - RCF contains fibars with an avarage
diameter greater than one micron and thus is not considered a hazardous air
pallutant

OSHA: Comply with Hazard Communication Standards 29 CFR 18101200 and 29 CFR
1926 50 and the Respiratory Frotection Standards 28 CFR 1810.134 and 28
CFR 1826.103

California: Caramic fibers (airborne particlas of respirable size)” is sted in Proposition 85,
The Safe Drinking Water and Toxic Enforcement Act of 1986 as a chemical
kngwn to the State of California to cause cander

Crthar RCF products are not known to be regulated by states other than Calfornia;

States however, state and local OSHA and EFPA regulations may apply 1o these products. If
in doubt, contact your local regulatory agency

INTERMATIONAL REGULATIONS

Canada: Canadian Workplace Hazardous Materials Information System (WHMIS) -

RCF is classified as Class D2A - Materials Causing Other Toxic EMects
Canadian Environmental Protection Act (CEPA) - All substances in this
product ane ksted, as required, on the Domestic Substance List (DSL)

Eurgpean European Directive 9TBNEC classified RCF as a Category 2 carcinogen; that
Unian is it “should be regarded as i it is carcinogenic 1o man.”

[ 16. OTHER INFORMATION

RCF DEVITRIFICATION

As produced. all RCF fibers are vitreous (glassy) materials which do not contain crystalling silica
Continued exposure io elevated temperalures may cause these fibers to davitnfy (become
crysialline). The first erystalline formation (mullite) begins to occur at approximately 985° C
{1805" F). Crystalline phase silica may begin to form at temperatures of approximately 1200° C
ine phase formation is dependent on the duration
and temperature of exposure, fiber chemistry andfor the presence of fluxing agents. The
presence of crystalling phases can be confirmed enly through laboratory analysis of the "hot face”
fiber.
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IARC s evaluation of crystalling siica states "Crystalling silica inhaled in the form of quartz or
cristobalite from occupational sources is carcinogenic to humans (Group 1) and additionally
nobes “carcinogenicity in humans was not defected in all industrial circum

Monograph Vol. 68, 1887). NTP ksts all polymaorphs of crystalline silica amongst substances
which may “reasonably be anbicipated 1o be carcinogens”,

IARC and NTP did not evaluate after-sarvice RCF, which may contain vanous crystalline phases.
However, an analysis of afler-service RCF samples obtained pursuant 1o an exposure mondonng
agreement with the USEPA_ found that in the fumace conditions sampled, most did not contain
detectable levels of crystalling sisca. Other relevant RCF studies found that (1) simulated after-
service RCF showed litte, or no, activity where exposure was by inhalation or by intraparitoneal
injection; and (2) after-service RCF was not cytoloxic to macrophage-like cells at concanirations
up to 320 g/cm? - by comparison, pure quartz or cristobalite were significantly active at much

lower levels (cirea 20 glem®)

RCF AFTER-SERVICE REMOWVAL

Respiratory protection should be provided in compliance with O5HA standards. During removal
operatons, a full face respirator is recommended 1o reduce inhalation exposure along with eye
and respiratony tract irfitation, A specific evaluation of workplace hazards and the identification of
appropriate respiratory probection is best perdformed, on a case by case basis, by a qualified
indusirial hygiene professional

EROQDUCT STEWARDSHIP PROGRAM

The Unifrax Corporation has established a program to provide customers with up-to-date
information regarding the proper use and handling of refractory ceramic fiber. In addition, Unifax
Corparation has alas established & program o moniter aitbame fiber concentrations at cuslomer
facilities. If you would like more information about this program, please call the Unifrax
Corporation Product Stewardship Information Hotline at 1-800-322-2283,

On Febeuary 11, 2002, the Refraclory Ceramic Fibers Coaltion (RCFC) and the U.S.
Oecupational Safety and Health Administration (O5HA) introduced a volunary worker protection
program entitled PSP 2002, a comprehensive, multi-faceted risk management program designed

to controd Bnd reduce workplace exposures 1o refractory ceramic fibar (RCF). Unifrax Corporation,

as a member of RCFC, is parlicipating in this highly acclaimed prodect stewardship program. For
mane information regarding PSP 2002, please call the Unifrax Corporation's Product Stewardship
Information Hotling at 1-800-322-2293 or refer to the RCFC web site: hilp e rgfc nat

DEFINITIONS

ACGIH: American Conference of Governmental Industrial Hygienisis

ADR: Carriage of Dangerous Goods by Road (Inmemational Regulation)

CAA: Clean Air Act

CAS: Chemical Absiracts Service

CERCLA: Comprehensive Environmental Response, Compensation and
Liakslity Act

DSL: Domestic Substances List

EPA: Environmental Protection Agency

EL: European Unicn

fee: Fibars per cublc centimeter

HEPA: High Efficiency Particulate Air

HMIS: Hazardous Malerials Identification System

IARC: Intemational Agency for Research on Cancer

IATA: International Alr Transport Association

IMDG: International Maritime Dangerous Goods Code
mglm®: Milligrams per cubic meter of air

mmpef: Million particles per cubic metar

NFPA: Mational Fire Protection Association

NIOSH: Mational Institute for Occupational Safety and Health
OSHA: Occupational Safety and Health Administration
CFR19MM0OIME DSHA Respiratory Protection Siandards

1826103

28 CFR 19101200 &
1928.58:

OSHA Hazard Communication Standards

PEL: Permigsible Exposure Limil (QSHA)

PIN: Product Identification Numbser

PNOC: Particulates Not Otherwise Classifed

PHOR: Particulates Not Otherwise Regulated

PSP Product Stewardship Program

RCFC: Rafractory Ceramic Fibers Coalition

RCRA: Rasource Conservation and Recovery Act

REG: Recommended Exposure Guideline (RCFC)

REL: Recommended Exposune Limit (NIOSH)

RID: Carriage of Dangerous Goods by Rad {International Regulations)
SARA: Superfund Amendments and Reauthonzation Act
SARA Title 111z Emergancy Planning and Community Right to Know Act

SARA Section 302:
SARA Section 304:
SARA Section 311:
SARA Section 3112:
SARA Section 313:

Extremely Hazardous Substances

Emergency Release

MSD5/List of Chemicals and Hazardous Invenlony
Emergency and Hazardous Inventony

Toxic Chemicals and Release Reporting

STEL: Short Terr Exposure Limit"

SVF: Synthetie Vireous Fiber

TDG: Transportation of Dangerous Goods

TLV: Threshold Limit Value (ACGIH)

TSCA: Toxic Substances Control Act

T Time Weighled Average

WHMIS: Workplace Hazandous Matenals Information System (Canada)

Revision Summary: Minor madification to devitrification section. Replaces 111903 MSDS.

MSDS Prepared By: UNIFRAX RISK MANAGEMENT DEPARTMENT

DISCLAIMER

The information presented hengin is presenied in good faith and believed o be accurate as of the
affactive date of this Matenal Safety Data Sheet. Employers may use this M5SDS to supplamant
other information gathered by them in their efforts 1o assure the health and salety of their
employees and the proper use of the product. This sumrmary of the relevant data reflecis

professional judgment; employers should nole that information percenved to be less relevant has
not been included in this MSDS. Therefore, given the summary nature of this document, Unifrax
Cosporation does nol exiand any warranty (expressed or implied), assume any responsibility, or
make any representation regarding the complatenass of thig information or its suitability for the
purposes envisioned by the user
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MATERIAL SAFETY DATA SHEET

OTHER POTENTIAL EFFECTS

MSDS No. MOO42

[ Effective Date: 03/08/2004

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Group:

REFRACTORY CERAMIC FIEER PRODUCT

Chemical Hamae: VITREQUS ALUMINOSILICATE FIBER

Synonymi{s): RCF, ceramic fiber, synthatic vitreous fiber (SVF), man-made vitreous
fiber (MMVF), man-made mineral fiber (MMMF)

Trade Names: FIBERFRAX® DURABOARD®E LD

Duraboard® LD, Duraboard® LD-RG, Duraboard® LD-HT
Manufacturer/Supplier:Unifrax Corporation

2351 Whirlpoal St

Miagara Falls, NY 14305-2413

Product Stewardship Information Hotline
1-800-322-2203 (Monday - Friday 8:00 a.m. - 4:30 p.m. EST)

For additional M5D5s, visit our web page, http: Mwww.unifrax.com,
or call Unifrax Customer Service at (T16) 278-1872

CHEMTRECG Assist: CHEMTREC will provide assistance for chemical emergencies. Call 1-

TARGET ORGANS:
Respiratory Tracl [nose & throat), Eyes, Skin

RESPIRATORY TRACT (nose & throat) IRRITATION:
If inhaled in sufficiant gquantity, may cause temporasy, mild mechanical iritation to respiralonry
fract. Sympioms may include scratchiness of the nose or throatl, cough or chest discomfon

EYE IRRITATION:
May cause lemporary, mild mechanical iritation. Fibers may be abrasive; prolanged conlact may
cause darmage 1o the ouler surface of the eye

SHIN IRRITATION:
May causs lamporary, mikd mechanical imtation. Exposure may alss resull in inflammation, rash
ar iching

GASTROINTESTIMAL IRRITATION:
Unlikely route of exposure

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

Pre-gxisting medical conditions, including dermatitis, asthma or chronic lung dissase may be
aggravated by exposure; ndividuals who have a hislary of allergies may exparience greater
amounts of skin and respirabory indation.

BO0-424-9300
2. COMPOSITION / INFORMATION ON INGREDIENTS
s e e .
Refraciones, Fibers, Aluminosilicate 142644-00-6 T0-B5
Gilica (amorphous) 112026-00-8 10-15
Starch B005-25-8 510

{See Section 8 "Exposure Controls / Personal Protection® for exposure guidelines)

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

WARNING!
POSSIBLE CANCER HAZARD BY INHALATION
{See Section 11 for more information)

CHRONIC EFFECT

Thare has baen no increased intidence of respiralory disease in studies examining
occupationally exposad workers. In animal studies, long-term laboratorny exposure o doses
hundreds of times higher than normal cccupational exposures has produced fibrosis, lung cancer,
and mesathelioma in rats or hamsters. The fibers used n those studies were specially sized 10
maximize rodent respirability.

HAZARD CLASSIFICATION

Although studies, involving oocupationally exposed workers, have not identified any increased
incidence of respiratory disease, results from animal lesting have been used as the basis for
hazard classification. In each of the following cases, the conclusions are qualitative only and do
nat rest upon any quantitative analysis suggesting thal the hazard aclually may ocour at curren
occupatiocnal exposure levels

In Qctober 2001, the International Agency for Research on Cancer (IARC) confirmad that
Groug Zb (possible human carcinogen ) remaans the appropriaie IARC classfication for RCF

The Seventh Annual Repart on Carcinegens {1904), prépared by the National Toxicology
Program (NTP), classified resparable RCF and glasswool as substances reasonably anticipated

o ba cancinogens

Thé American Conference of Governmental Industrial Hygienists (ACGIH) has clatsifed
RCF as “A2-Suspacied Human Carcinogen.”

The Commission of The Eurapean Communities (DG XI) has classified RCF as a subslance
that should be regarded as if it is carcinogenic to man

The State of California, pursuant to Proposition 65, The Sade Drinking Waler and Toxic
Enforcemant Act of 1588 has listed “ceramic fibers (awbome fibers of respirable size)” as a
chaemical known 1o the State of Califprnia (0 cause cancer

@pleoqgeing @xed9ql4 200N SASIN 2°¢CL
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The Canadian Environmental Protection Agency (CEPA) has classified RCF as "probably
carcinogenic” (Group 2)

The Canadian Workplace Hazardous Materials Information System (WHMIS) - RCF s
classified as Class D2A - Materials Causing Other Toxic Effects

The Hazardous Materials ldentification System (HMIS) -
Health 1*  Flammability 0 Reactivity 0 Personal Protection Index: X (Employer

Determingd)
{* denctes potential for chronic effects)

NFPA Unusual Hazards: None

Flammable Properties: None

Flash Point: Mone

Harardous Decomposition Products: Thermal decomposition of bender from fires or from first
heat of product may release smoke, carbon monoxide, and carbon dioxide. Use adequate
ventilation or other precautions fo eliminate exposure to vapors resulting from thermal
decomposition of binder. Exposure 1o thermal decomposition furmes may cause respiratory tract
irritation, branchial hyper-reactivity of an asthmatic-type response.

Unusual Fire and Explosion Hazard: None

Extinguishing Media: Lise extnguishing media suitable for type of surrounding firg,

6. ACCIDENTAL RELEASE MEASURES

4. FIRST AID MEASURES

EIRST AID PROCEDURES

RESPIRATORY TRACT (nose & throat) IRRITATION:
If raspiratory tract ivitation develops. move the person lo @ dust free location. Get medical
attention i the imitation continues. See Section 8 for additional measures bo reduce or alimnale

EXPOSUNE

EYE IRRITATION:

If eyes become imtated, flush immediately with large amounts of lukewarm water for at least 15
minutes. Eyelds should be held away from the eyeball to ensure thorough rinsing. Do not rub
eyes. Get medical attention i irritation persdsts.

SHKIN IRRITATION:

If skin bacomes irmtated, remove soied clothing. Do not rub or scratch exposed skin. Wash area
of contact thoroughly with soap and waler. Using a skin cream of lotion afler washing may be
heedipual.

GASTROINTESTIMAL IRRITATION:
If gastrointestinal iract irritation develops, move the person 10 @ dust free environmant

HOTES TO PHYSICIANS:
Skin and respiratory effects are the resull of termporary. mild mechanical irmtation; fiber exposure
aois fol resul in allengic manfestalions.

SPILL PROCEDURES

HAwpid creating airborne dust. Dust suppressing cleaning mathods such as wel sweeping or
vacuuming should be uged 1o clean the work area. If vacuuming, the vacuum must be equipped
with a HEPA filter. Compressed air or dry sweeping should not be used for cleaning

| 7. HANDLING AND STORAGE

STORAGE

Store in original contaner in a dry area, Keep container closed when not in use

HANDLING

Handle ceramic fiber carefully. Limit use of power tools unless in conjunction with local exhaust
Use hand iools whenever possible. Frequently clean the work area with HEPA, filtered vacuum or
wal sweseping 1 minimize the accumulation of debris. Do nol use compressed air for clean-up.
EMPTY CONTAINERS

Product packaging may contain residue. Do nol reuse

| 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

|COMPONENTS |osSHA PEL |MANUFACTURER REG
Refraciories, Fibers, Mone Established* 0.5 fice, B-hr. TWA™
inosilicate

5. FIRE FIGHTING MEASURES

'NFPA Codes:  Flammability: 0 Health: 1 Reactivity: 0 Special: 0

* There is no specific regulatory standard for RCF in the U.S, OSHA's “Particulate Not Orherwise
Regulated (PNOR)" standard [28 CFR 1810.1000, Subpart Z, Air Contaminanis] apples
generally; Total Dust 15 mg/m®; Respirable Fraction 5 mgim®.

** Tha Refractory Ceramic Fibers Coalition (RCFC) has sponsored comprehansive toxicology and
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epsdemiclogy studees to identify potential RCF-related health effects [see Section 11 for more
defails]. consulted experts familiar with fiber and particle science, conducted a thorough review of
the RCF-related scientific literature, and further evaluated the data in a state-ol-the-art
quantitative risk assessment. Based on these efforts and in the absence of an OSHA PEL, RCFC
has adopied a recommended exposure guideline, as measurad undar NIOSH Mathod 7400 B.
The manufacturers’ REG is intended to promote occupational health and safety through prudent
exposure control and reduction and it reflects relatrve technical and economic feasibadily as
determined by exténsive indusirial hygiene monitoring efforts undertaken pursuant 1o an
agresment with the U.S, Envitonmental Protection Agenty.

OTHER OCCUPATIONAL EXPOSURE LEVELS (OEL)

RCF -related cccupational exposune limits vary internationally. Reguiatory QEL examples include:
Australia = 0.5 flcc; Austria = 0.5 Boc. Canada = 0.5 fo 1.0 fice; Denmark = 1.0 ficc: France = 0.6
fice; Germany = 0.5 iec. Netherlands = 1.0 fice; New Zealand = 1.0 fiec; Morway = 2.0 fec:
Poland — 2.0 fiec; Sweden — 1.0 ficc; United Kingdom - 2.0 fice. Mon-reguiatory OEL examples
include: ACGIH TLV 0.2 tice; RCFC REG 0.5 Vog. The objectives and criteria undertying each of
these OEL decisions also vary, The evaluabion of cocupational exposure limits and deterrmining
thair relative applicability to the workplace is best performed. on a case-by-case basis_ by a
qualified Industrial Hygienist

EXPOSURE GUIDELINES ~ OTHER INGREDIENTS

[COMPONENTS }DSI-IA PEL MANUFACTURER REG
irm'—:""t;'wj mppef or B0 mgfm"m"_r % [None established §
|Starch 502 None established

&5 mgim® PEL (resp. dust) 15

imgim? PEL {total dust)

OTHER OCCUPATIONAL EXPOSURE LEVELS (OEL)

Hon-regulatory OEL axamples include: ACGIH TLVs (TWAs): Sikca (amaphous) -- 10 mg/im®,
Starch - 10 mgim®

ENGINEERING CONTROLS

Use engineering controls such as local exhaust ventilation, point of generation dust collection,
down draft work stations, emission controlling tool designs, and materials handling equipment
designad 1o minimize aifborne fiber emissions.

PERSOMAL PROTECTION EQUIPMENT
Respiratory Protection - RCF:

Whaen engineening and/or administrative confrols are insufficient to maintain workplace
concenirations within tha 0.5 Fec REG, the use of apgropeiate respiratory protechon, pursuant to
the requirements of O5HA Standards 28 CFR 1810.134 and 28 CFR 1926.103, is recommeanded
The followng information is provided as an example of approprale respiralony profection for
aluminosikcate fibers. The evaluation of workplace hazards and the identification of appropriate

respiratory protection is best performed, on a case by case basis, by a qualified Industrial
Hygienist.

| MANMUFACTURER'S RESPIRATORY PROTECTION RECOMMENDATIONS
WHEN HANDLING RCF PRODUCTS

’[Bnnh:lhh.swhl_&mmmum | T
{levels are B-hr time-waighted averages)

iNnt yat determined but expected 1o be below  [Halfface, air purifying respirator equipped with
5.0 flcc based on oparation MIOSH certified P 100 particulate filter

riridige

|"Ruliably” less than 0.5 fice [Dptional

0.5t to 5.0 fice Halkface, air purifying respirator equipped with
MNIOSH eartified P 100 padticulate filtes
riridge

[5.0 Wee to 25 tee Full-facepsce, as purfying respirator equipped
| ith a NIOSH certified P100 particulate filter

| riridge or PAPR

[Greater than 25 fice [PAPR with tight-fitting full facepiece o a

| supplied air respirator in continuous flow mode

[When indrvidual woekers request respiratory MIQOSH certified respirator, such as a
!pmw:m as a maiter of personal comiont or isposable parbculate respiralosn, or respiralons
Ichnil:t whare sxposures ane “reliably” below 0.5 filter cartridges rated N5 or batier

e

TThu 100 recommendation is a consarvative defaull choice: in some case, solid argumeants can

be mada that other respirator types (e.g.. N85, R84, eic.) may be suilable for some tasks or work
environmeants. The P100 recommendation is not designad to lemit mformed choices, provided that
respiralory protection decisions comply with 28 CFR 1910134,

Other Information:

= Concenirations based upon an gight-hour time weighted average (TWA) as determined
by air samples collected and analyzed pursuant 1o NIOSH mathod 7400 (B) for airborne

= The manufacturer recommends the use of a full facepiece air purifying respirator
equipped with an approphale paniculate filber carthdge during furnace learoul evenls
and the removal of used RCF to control exposures to airbome fiber and the potantial
presence of crystaline silica, If expogure levels are known, the respiralory protection
charl provided above may ba applied.

+ Potential exposure o other airbome contaminants should be evaluated by a qualifiad
Industrial Hygienist for the salection of appropriale respiralony protection and air
manibaring.

Skin Protection:

Wear gloves. head coverings and full body clothing as necessary 1o prevent skin iritation.
Washable or disposable clothing may be used. |f possible, do nod take unwashed clothing home
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If soiled work clothing must be taken home, employers should ensure employees are thoroughly
{raingd on the bast practices to minimize of avoid non-work dust exposure (e.g.. vacuum clothes
bafore leaving the work area, wash work clothing separately, rinse washer before washing other
household chothes, elc. )

Eye Protection:
Wear safely glasses with side shields or other forme of eye protection in compliance with

appropriate OSHA standards 1o prévent eye iritation, The use of contact lenses is not
recommended, unless used in conjunction with appropriate eya protection. Do not touch eyes

with sodled body parts or matenals, If possible, have eye-waghing facilibes readily available where

&y irritalion can oeeur,

9. PHYSICAL AND CHEMICAL PROPERTIES

ODOR AND APPEARANCE
CHEMICAL FAMILY

White, odorless. fibrous material
‘Vitreous Aluminosilicate Fibers

BOILING POINT: Mot Applicable
WATER SOLUBILITY (%): Mot Soluble in Water
MELTING POINT: 1760° C (3200° F)
SPECIFIC GRAVITY 250-2.75

VAPOR PRESSURE Mot Applicable

pH: Mot Applicable
VAPOR DENSITY (Air = 1) Mot Applicable

% YOLATILE Mot Applicable
MOLECULAR FORMULA: Mot Applicable

10. STABILITY AND REACTIVITY

CHEMICAL STABILITY: Stable under conditions of norrmal use

INCOMPATIBILITY: Selulle in hydrofluonic acid, phosphone aced, and
concenirated alkali,

CONDITIONS TO AVOID: Mone.

HAZARDOUS DECOMPOSITION Thermal decomposition of bender from fires or from

PRODUCTS: first hieat of product may release smoke, carbon

maonoxide, and carbon deoxide. Use adequate
ventilation or other precautions 1o eliminate exposure
o vapars resuling from thermal decompasition of
binder. Exposure o thermal decomposition fumes
may cause resgiratony tract iritation, bronchial hyper-
reactivity or an asihmatic-type response.

HAZARDOUS POLYMERIZATION: Mot Applicable.

11. TOXICOLOGICAL INFORMATION

HEALTH DATA SUMMARY

Epidemiclogical studies of RCF production workers have indicated no increased incidence

of respiratory disease nor other significant health effects. In animal studies, long-term,
high-dose inhalation exposure resulted in the development of respiratory disease in rats
and hamsters.

EFIDEMIOLOGY

The Univeersity of Cincinnati is conducting an ongoing epidemiclogic investigation, The evidence
obtained from amployees in U. 5. RCF manufacturing facilties is as follows:

1) There is no evidence of any fibrotic lung disease (interstitial fibrosis) from evaluations of chest
X-rays.

Z) Thare is no evidence of an elevated incidence of lung disease among RCF manufacturing
employeas

3) In early studies, an apparent statistical “irend” was observed, in the exposed populaton,
betwesn RCF axposure duration and some measures of lung function. The sbserationg were
clinically insignificant. If these observations were made on an individual employes, the results
would be interpreted as being within the normal (predicied) respiratory range. A more recent
longitudinal study of employees with 5 or more pulmonary function tests found that there was no
affect on lung function associated with RCF production experience. Initial data (circa 1887)
seemed lo indicate an interactive effect between smoking and RCF exposure; more recent data,
however, found no interactive effect. Nevertheless, to promote good healih, RCF employees are
still actively encouraged not to smoke.

4) Pleural plagues (thickening along the chest wall) have been observed in a small nember of
RCF employees. Some studies appear 1o show a relationship between the occurence of plaural
plaques on chest radiographs and the following variables: (a) years since RCF production hine
date (b) duration of RCF production employment. and (¢} cumulative RCF exposure. The best
evidence (o date indicales that pleural plagues are a marker of exposure only. Pleural plaques
are not associated with pulmonary impairment. The pathogenesis of pleural plagues remains
incomplately undersicod; however, the mechanism appears to be an inflammatary responsa
caused by inhaled fibers.

TOXICOLOGY

A number of toxicological studies designed 1o identify any potential health effects from RCGF
exposure have bean compleled. In one study. conducted by the Research and Consulting
Company, (Geneva, Switzerland), rats and hamsters ware axposed to 30 mgim® (about 200
fibersiec) of specially-prepared RCF for B hours/day, § daysfweek, for up 1o 24 months, In rats, a
statistically significant increase in lung lumors was observed, two mesotheliomas (cancer of the
pleural lining between the chest wall and lung) were also identified. Hamslers dad nol develop

lung tumors; however, intarstitial fibrosis and mesothelioma was found. Some, in the scientific
cormmunity, have concleded that the “maximurm loleraled dose” was exceedad and that ssgnificant
particle conlaminaton was a confounding (ssue; therefore, these siudy findings may not

represent an accurabé a5 it of the: potential for RCF to produce ddverse health eflects

In & related multi-dose study with a similar protocol. other rats were axposed to doses of 18
mg/m®, 8 mgim?, 3 mg/m® which correspands lo about 115, 75, and 25 fibers per cublc centimetar
respectively. This study found no slatistically significant increase in lung cancer, Some cases of
pleural and parenchymal fibrosis were seen in the 18 mg/m? dose group, Some cases of mild
fibrosis and one mesathelioma were obsarved in the § mgim® group. No acule respiratory effects
ware seen in the rats in the 3 mgim® exposure group, which suggests that thare may be a
dosedresponsa threshold, below which imeversible respiratory impacts do not occur.

Cther towcological studies have been conducted which ulihized non-physsclogical exposure
mathods such as inlmpleural, intraperitoneal and mtratracheal implantaton or injection. Some of
thasa studies have found that RCF is a polential carcinogen. Some experts. however, suggest
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that these tests have limited relevance because they bypass many of the biclogical mechanisms
that present fiber deposition or facilitate fiber clearance.

To oblain mone epsdemiology or toxicology information, please call the toll free telephone number
for the Unifrax Corporation Product Stewardship Program found in Section 16 - Other Information.

| 12. ECOLOGICAL INFORMATION

Mo scologioal conoerns bive bnen identifed. S——
[ 13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT

To preven! wasle malerials from becoming airbome during wasle siorage, transporation and
disposal, a covered conlainer or plastic bagging is recommended.

DISPOSAL

RCF, as manufactured, is not classified as a hazardous waste according to Federal regulations
(40 CFR 261). Any processing, use, alleration or chemical additions to the product, as purchased,
may alter the disposal requirements. Under Fedaral regulations, it is the waste genarator's
responsibility lo proparly characterize a waste material, to determine i it is 8 “hazardous” waste
Check local, regional, state o previncial regulations 1o identify all applicable disposal
requeamants.

EPA: Superfund Amendmants and Reauthorization Act (SARA) Tae Il - This product
doas not contain any substances repartable under Sections 302, 304, 313, (40 CFR
372). Sections 311 and 312 (40 CFR 370) apply (delayed hazard)
Toxlc Substances Control Act (TSCA) - All substances in this product are listed,
ag required, on the TS CA inventory. RCF has been assigned a CAS number,
however, it is & simple mixiure and therelore not required fo be listed on the TSCA
inventory. The components of RCF are listed on the inventory,
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) and the Clean Alr Act (CAA) - RCF contains fibers with an average
diameter greater than one macron and thus is nol considered a hazardous air
poliutant

DEHA: Comply with Hazard Communication Standards 25 CFR 15101200 and 28 CFR
1626508 and the Resplratory Protection Standards 28 CFR 1910134 and 26
CFR 1926.103

California: Cerarme fibers (airborme partcles of respirable size)” is listed in Proposition 85,
Tha Safe Drinking Water and Toxic Enforcement Act of 1986 as a chemical
known o the State of California to casse cancer.

Other RCF products are not known 1o ba regulated by siates other than CaMornia;

States however, state and local O5HA and EPA regulations may apply 1o these products. if
in doubt, contact your local regulalory agency

INTERNATIONA L REGULATIONS

Canada Canadian Workplace Hazardous Materials Information System (WHMIS) -
RCF is classified as Class D24 - Matenals Causing Other Towic Effects
Canadian Environmental Protection Act (CEPA) - All substances in this
product are listed, as required, on the Domestic Subsiance List (DSL)
European European Directive 9TIEIEC classified RCF as a Category 2 carcinogen, thal
Union: is it “should be regarded as i it is carcinogenic to man.”

| 16. OTHER INFORMATION

14. TRANSPORT INFORMATION

U5, DEPARTMENT OF TRANSPORTATION (DOT)

Hazard Class: Mot Regulated United Mabions (UN) Number:  Not Applicable

Labals: Mot Applicabla Morth Amarica (MA) Mumber:  HNot Applicable
Placards: Mot Applicable Bill of Lading: Product Name
INTERNATIONAL

Canadian TDG Hazard Class & PIN: Not regulated
Mot classified as dangerous goods under ADR (road), RID (train) or IMDG (shig).

15. REGULATORY INFORMATION

UNITED STATES REGULATIONS

BCF DEVITRIFICATION

As produced, all RCF fibers are vilreous (glassy) materials which do not contain crystalline siica
Continued axposune 1o elevaled temperatures may cause these fibers 1o devitrify (become
crysialling). The firsi crystalline formation (mullite) begins fo occur at approximately 985° C

{1805" F). Crystalling phase silica may begin to form at temperatures of approximately 1200° C
(2192° F). The cccurrence and extent of crystalline phase formation is depandent on the duration
and temperature of axposure, fiber chemistry and/or the presence of fluang agents. The

presence of crystalline phases can be confimed only through laboratory analysis of the “hot face”
fiibar

IARC’s evaluation of crystalline silica states "Crystalline silica inhaled in the form of quariz or
crstobalite from occupational sources is carcinogenic to humans (Group 1)° and additionally
notes “carcinogenicity in humans was nol detected in all indusirial cireumstances studied” (LARC
Monograph Vel 63, 1997). NTP ists all polymorphs of crystalling silica amongst substances
which may “reasonably be anticipated 1o be carcinagens”

IARC and NTF did not evaluate after-sarvice RCF, which may conlain various crystalline phases
Howeves, an analysis of afler-service RCF sarmples obtained pursuani 1o an exposufe monilonng
agreement with the USEPA, found that in the furnace conditions sampled, most did not contain
detectable levels of crystalline sikca. Other relevant RCF studies found that (1) samulated after-
service RCF showed litte, or no, aclivity where exposure was by inhalation or by intragenitoneal
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injaction; and (2) after-service RCF was not cytoloxic to macrophage-like cells at concenirations
up to 320 glem® - by comparison, pure quanz or cristobalite wera significantly active al much

lower lavels (circa 20 giem®)

BCE AFTER-SERVICE REMOYAL

Resparatory protection should be provided in compliance with OSHA standards. During removal
operations, a full face respirator is recommended o reduce inhalation exposure along with eye
and respiratory tract imitation. A specific evaluation of workplace hazards and the identification of
appropriate respiralory protection is best performed, on a case by case basis, by a qualified
industrial hygiene professional.

PRODUCT STEWARDSHIP PROGRAM

The Undrax Corporation has established a program o provide customers with up-to-date
information regarding the proper use and handling of refractory ceramic fiber. In addition, Unifrax
Corporation has also established a program o monitor aifbome fiber concentrations at customar
facilties. If you would like more infarmation about this program, please call the Unifrax
Corporation Produc! Stewardship Information Hotline at 1-800-322-2293

On February 11, 2002, the Refractory Ceramic Fibars Coaliion (RCFC) and the U.5.
Oecupational Salety and Healih Adminisiration (OSHA) introduced a voluniary worker prolection
program antitied PSP 2002, a comprehensive, multi-faceted risk managemeant program designed

to control and reduce workplace exposures lo refractory ceramic fiber (RCF). Unifrax Corporation,

as a member of RCFC, is participating in this highly scclaimed product stewardship program, For
more information regarding PSP 2002, please call the Unifrax Corporation’s Product Stewardship
Information Hotline at 1-800-322-2293 or rafer to the RCFC web site: hitp hwww refc net.

PEL: Permissible Exposure Limit (O5HA)

PIN: Product Identification Mumber

PHOC: Particulates Not Otherwise Classified

PHOR: Particulates Mot Otherwise Regulated

P5P: Product Stewardship Program

RCFC: Refractory Ceramic Fibers Coalition

RCRA; Resource Consarvation and Recovery Act

REG: Recommended Exposure Guidelne (RCFC)

REL: Recommended Expagsure Limit (NIOSH)

RID: Carriage of Dangerous Goods by Rail (International Regulations)
SARA: Superfund Amendments and Reauthonzation Act
SARA Title 111 Emergency Planning and Community Right 1o Know fct

SARA Section 302:
SARA Section 304:

Exiremely Hazardous Subslances
Emergancy Release

SARA Section 3M1: M5DS/List of Chemicals and Hazardous Inventory

SARA Section 312: Emergency and Hazardous Inventony

SARA Section 313: Toxic Chemicals and Release Reporting

STEL: Short Term Exposure Limit’

SVF: Synthetic Vitreous Fiber

TDG: Transporation of Dangerous Goods

TLV: Threshald Limit Value (ACGIH)

TSCA: Toxic Substances Contral Act

TWA: Time Weighted Average

WHMIS: Werkplace Hazardous Materials Information System (Canada)

Ravision Summary

: Mings modificabion 1o devitrification section. Replaces 2/11/02 MSDS.

MSDS Prepared By: UNIFRAX RISK MANAGEMENT DEPARTMENT

DEFINITIONS

ACGHH: American Conference of Governmental Indusirial Hygienists

ADR: Carriage of Dangerous Goods by Read (International Regulation)

CAA: Clean Air Act

CAS: Chamical Abstracts Service

CERCLA: Comprehensive Environmental Response, Compensation and
Liability Act

D5L: Domestic Substances List

EPA: Environmental Protection Agency

EL: Eutopean LUnion

flec: Fibers per cubic cantimaber

HEPA: High Efficiency Particulate Al

HMIS: Hazardous Maternials ldentification System

IARC: Internatonal Agency for Ressarch on Cances

IATA: International Air Transport Association

IMDG: International Martime Dangerous Goods Code

mglm®; Milligrams par cubic mater of air

mmpch: Million particles par cubic meter

HFPA: Hational Fire Protection Association

HIOSH: Hational Institute for Occupational Safety and Health

DSHA: Occupational Safety and Health Administration

29 CFR 1910134 & O5HA Respiraiory Protection Standards

1926.103:

29 CFR 19101200 & OSHA Hazard Communication Standards

1926.59:

DISCLAIMER

Tha informaticn presented harain is presented in good faith and believed to be accurate as of tha
effective date of this Material Safety Data Sheet. Employers may use this MSDS to supplement
other information gathered by them in their efforts to assure the health and safety of their
employees and the proper use of the product. This summary of the relevant dala reflacts
professional judgment. employers should note thal informabion perceived to be less relevant has
not bean included in this MSDS. Therefora, given the summarny nature of this document, Unifrax
Corporation does not extend any wamanly (expressed or implied), agsume any responsibility, or
make any ripresentation regarding the completenass of this infarmation of its sutability for the
purposes anvisioned by the user.
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MSDS No. MOOD1

MATERIAL SAFETY DATA SHEET
[ Effective Date: 03/09/2004

| 3. HAZARDS IDENTIFICATION

Product Group:

COMPONENTS
Refraciores, Fibars, Aluminosilicale

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
~ REFRACTORY CERAMIC FIBER PRODUCT

Chemical Name: VITREQUS ALUMINDSILICATE FIBER

Synonymis): RCF, ceramic fiber, synthetic vitreous fiber (SVF), man-made wilreous
fiber (MMVF), man-made mingral fiber (MMMF)
Trade Hames: FIBERFRAX® CERAMIC FIBER PRODUCTS | INCLUDES:

FIBERS

FIBERFRAXE HIGH PURITY FIBERS: HP-ODB,; Module Trim; MT-HP,
HP-Chopped. H Bulk; Regular Bulk, Spun Bulk, Fiberfrax FPP Fiber
FIBERFRAXE 6000 SERIES FIBERS: AN bulk fibers flom B000-A484 to
G100-ZZZ, 6900-TOA 1o 6900-04Z.

FIBERFRAX® T000 SERIES FIBERS: 700044 to 7100-ZZ
FIBERFRAXE MILLED FIBERS: EF-119; HP Ball Milled A HP Ball
Milled B; HP Ball Milled C/D.

FIBERFRAXE HIGH INDEX FIBERS: W-557, W-T07. W.758; HS-05C;
M¥-135-CW; MX%-400-CW, HE-TO, H5-TOC

FIBERFRAXE HEA™ FIBERS: HSA-K, HEA-HP

FIBERFRAXE KAOLIN FIBERS: K-Chopped, KMTX, MT; MTX; MT-T,
M¥-150

BLANKETS

Durablanket® AC; Durablanket® HF; Durablanket® HP-5. Durablanket®
S, Durablanket® Strip; Duraback®; Duraback® 5; Tanx Car Insulaton;
TCE; SMB: Q58800; Q583800; FIBERMATE; LO-CON™ BLANKET

PAPERS

FIBERFRAXE BINDERLESS PAPERS: 972-AH; 972-FH; 972-JH, BE2-

FH; BEZ-JH. HSA-F without binder, HSA-) withoul binder
Manufacturer/Supplier:Unifrax Corporation

2351 Whirlpool 5t

Miagara Falls, NY 143052413

Product Stewardship Information Hotline
1-800-322-2293 (Monday - Friday 8:00 a.m. - 4:30 p.m. EST)

For additional M5DSs, visit our web page, http: llwww.unifrax.com,
or ¢all Unifrax Customer Service at (T16) 278-3872

CHEMTREC Assist: CHEMTREC will provide assistance for chemical ememgencies. Call 1-

2. COMPOSITION / INFORMATION ON INGREDIENTS
CAS NUMBER

142844-00-6 100
[See Section B "Exposure Controls [ Personal Protection” for exposure jusdelings)

EMERGENCY OVERVIEW

WARNING!
POSSIBELE CANCER HAZARD BY INHALATION
(See Section 11 for maore information)

CHROMIC EFFECT

Thare has been no increased incidence of respirsiory disease in studies exarmning
occupationally exposed workers. In animal studies, long-term laboratory exposure (o doses
hundreds of times higher than nomal sccupational expotures has produced fibrosis, lung cancer,
and mesathalioma i rats or hamsters. The fibers used in those studies were specially sized lo
maximize rodent respirability

OTHER POTENTIAL EFFECTS

TARGET ORGANS:
|Respiratory Tracd (noss & throat), Eyes, Skn

;RESHRATDR'I’ TRACT (nose & throat) IRRITATION:
|H mhaled in aulcient quantity, may cause lamporary, mid mechanical irntabion 1o respiralony
|tract. Symptoms may include scratchiness of the nose or throad, cough or chest discomion

|EYE IRRITATION:
|May cause temporary, mild mechanical irritation. Fibers may be abrasive; prolonged contact may
|cause damage to the outer surface of the eye

| SKIN IRRITATION:
|May cause temporary, mikl mechanszal iritation. Exposure may alss resull in inflammatson, rash

for ikching.

|GASTROINTESTINAL IRRITATION:
|Unlikely route of exposure

|MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

|Pre-existing madscal conditions, including dermalitis. asthma or chronic lung diseass may be
|aggravated by exposune. individuals who have a history of allergies may experience greater
lamaunts of skin and respiralony iritatian

HAZARD CLASSIFICATION

Although studies. involving cccupationally exposed workers, have nol identified any increased
incidence of respiralory disease. results from animal testing have been used as the basis for

1000 SASIN J2q14 dlwesa) A1ojoesey @Xesaqid €21
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hazard classification. In each of the following cases. the conclusions are qualitative cnly and do
nol rest upon any quanttative analysis suggesting that the hazard actually may occur at current
occupatonal exposure levels,

In Octobar 2001, the International Agency for Research on Cancer (LARC) confirmed that
Group 2b (possible human carcinogen) remains the appropriate ARG classification for RCF

The Seventh Annual Report on Carcinogens (18584), prepared by the Mational Texicology
Program (MTP), classified respirable RCGF and glasswool as substances reasonably anticipated
1o be careinogens.

Thie American Conference of Governmental Industrial Hygienists (AGGIH) has classified
RCF as “A2-5uspected Human Carcinogen.”

The Commission of The Eurcpean Communities (DG XI) has classifed RCF as a substance
that should be regarded as if i s carcinogenic to man.

The State of California, pursuant to Propositon 65, The Safe Drinking Water and Toxic
Enforcemant Act of 1985, has listed “ceramic fibers (airkorne fibers of respirable size)” as a
chemical known to the State of Califormia to cause cancer

The Canadian Environmental Protection Agency (CEPA) has classified RCF as “probably
carcinagenic” (Group 2)

The Canadian Workplace Hazardous Materialg Information System (WHMIS) - RCF is
classified as Class D2A - Malerials Causing Other Toxic Effects

The Hazardous Materials Identification System [HMIS) -

Health 1*  Flammability 0 Reactivity 0  Parsonal Protection Index X (Employer
Detarmined)
(" denotes potential for chronic effects)

4. FIRST AID MEASURES

FIRST AID PROCEDURES

RESPIRATORY TRACT (nose & throat) IRRITATION:

If respiratory bract irdabon develops, move the person bo a dusi Iree location, Get medical
attention i the irritation continues. See Section 8 for additional measures 1o reduce of eliminale
SNPOSUne

EYE IRRITATION:

If ayes bacome irritated, flush immediately with large amounts of lukewarm water for at least 15
minutes. Eyelids should be held away from the eyeball 1o ensure tharough nnsing. Do not ub
eyes. Get medical attention If iritation persists.

SKIN IRRITATION:
It skin becomes irmtated, remove soiled clothing. Do not rub or scratch exposed skin. Wash area

of contact thoroughly with scap and water. Using a skin cream or lotion after washing may be
helpdul,

GASTROINTESTINAL IRRITATION:
I gastrointestingl tract irrdation develops, move the person 1o a dust ree envirgnment

HOTES TO PHYSICIANS:
Skin and resperatory effects are the result of lemporary, mild mechanical irrtation; iber exposure
dois not result in allergic manifestations

5. FIRE FIGHTING MEASURES

NFPA Codes: Ellmmlhillt.jr: 0 Health: 1 Rll:iivlﬂr: ] Special: 0

NFPA Unusual Hazards: Mone

Flammable Properties; Mone

Flash Point: Mong

Hazardous Decomposition Products: None

Unusual Fire and Explosion Hazard: Mone

Extinguishing Media: Lise extinguishing media suitable for type of surrounding fire

o 6. ACCIDENTAL RELEASE MEASURES

SFILL PROCEDURES

Avoid creating arborne dust. Dust suppressing cleaning methods such as wet sweeping or
vacuusming should be used to chean the work area. If vacuuming, the vacuum musi be equipped
with a HEPA filter. Compressad air or dry sweeping should nol be used for cleaning.

[ 7. HANDLING AND STORAGE

STORAGE

Store in original container in a dry area. Keep container closed when not in use.

HANDLING

Handle ceramic fiber carefully. Limi use of power tools unless in conjunction with local exhaust,
Usa hand iools whenever possible. Frequently clean the work area with HEPA, filtered vacuum or
wel sweeping 1o minimize the accumulation of debris. Do ot use comprassed air for clean-up,
EMPTY CONTAINERS

Product packaging may contain residue. Do nol neuse

SASIN - xipuaddy
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| 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

[COMPOMNENTS 'DSHA PEL |MANUFACTURER REG
|[Refractories, Fibers, None Establshed* 0.5 fice. 8-hr. TWA™
\Aluminosibcate

* There is no specific regulatory standard for RCF in the ULS, OSHA's “Particulate Mot Otherwise
Regulated (PNOR)" standard [29 CFR 19101000, Subpart Z, Air Conlaminants] applies
generally; Total Dust 15 mgim®. Respirable Fraction 5 mg/m”.

* The Refraciory Ceramic Fibers Coaliion (RCFC) has sponsered comprehensive toxicalogy and
epidemiclogy studies 1o identify potential RCF-related health affects [see Section 11 for mone
dedails], consulled experts familiar with fiber and paricle science, conducted a thorough review of
the RCF-related scientific literature, and further evaluated the data in & stale-of-the-an
quaniitative risk assessment. Based on these efforts and in the absence of an OSHA PEL, RCFC
has adopled a recommended exposure guideline, as measured under NIOSH Mathod T400 B.
The manufacturers’ REG is intended to promole occupational health and safety through prudent
exposure conbrel and reduction and it reflects relative lechnical and economic feasibility as
determined by extensive indusiral hygiene monitonng efforts undertaken pursuant to an
agreemant with the U.S. Environmental Profection Agency.

QTHER OCCUPATIONAL EXFOSURE LEVELS (QEL)

RCF -related occupational exposure limits vary internationally. Regulatory OEL axamples inclede:
Austratia — 0.5 oo, Austria — 0.5 Voo, Canada — 0.5 to 1.0 fice; Denmark — 1.0 Fec. France — 06
fice, Germany - 0.5 fies; Netherlands - 1.0 Uee: New Zeakand - 1.0 Vee, Norway - 2.0 fiee;
Poland = 2.0 fice; Sweden = 1.0 Uec: United Kingdom = 2.0 e, Non-regulatory QEL examples
nclude: ACGIH TLY 0.2 tiec. RCFC REG 0.5 flec. The objectives and criteria underlying each of
these OEL decisions also vary. The evaluation of occupational exposure lmits and datermining
their relative applicabdity 1o the workplace is best performed, on a case-by-case basis, by a
qualified Industrial Hygienist

ENGINEERING CONTROLS

Use enginsernng controls swech as local exhaust ventilation, point of generation dust collection,
down draft work stations, emission controlling lool designs, and materials handling equipment
designed o minimize airbome fibar emissions.

PERSONAL PROTECTION EQUIPMENT
Respiratory Protection = RCF:

When engineering andior administrative controls ane insufficient 1o maintan workplace
concentrations within the 0.5 oo REG, the use of appropriate respiralony profection, pursuanm to
tha requirements of OSHA Standards 29 CFR 1910.134 and 28 CFR 1926.101, is recommended.
The following information is provided as an example of appropriate respiratory protection for
aluminosilicate fibers. The evaluation of workplace hazards and the identification of appropnate
respiratory probection is best performed, on a case by case basis, by a qualified Industrial
Hygianist.

MAMUFACTURER™S RESPIRATORY PROTECTION RECOMMENDATIONS
WHEN HANDLING RCF PRODUCTS

Respirator R 1 T
A{levels are B-hr. ime-weighted averages)

Not yet datermingd bul sxpacted o be below HaltEace, air purifying respirator equipped with

5.0 fice based on operation HIOSH cedified P100 panticulate filter
| ridge
“Rekably” less than 0.5 flec [Optional
0.5 fiec to 5.0 fice El’-lma. air purifying respirator aguipped with
MIOSH certified P100 panticulate filter
ridge

5.0 flce to 25 ficc Full-facepiece, air purifying respirator equipped
a MIOSH certified P00 particulate fitlber

wige or PAPR

Greater than 25 fice PAPR with tight-fitting full facepiece or a

aar respirator in continuous flow mode

MNIOSH certfied respirator, such as a
isposable particulate respiralor, of respirators
fitter carridges rated N95 or batter

‘When individual workers request respiraiory
protection as a matter of personal comfort or
choice whare exposures anre “reliably” balow 0.5
flce

TThu P100 recommendation s a conservative default choice: in some case, solid arguments can
be made that other respicator ypes (e.9.. N95, R99, elc) may be suilable for Some tasks or work
envirgnmants. The P100 recommendation is not dasigned to limit informed choices. provided that
respiralory prolection decisions comply with 29 CFR 1910134,

Other Information:

« Concentrations based upon an ekght-hour lime weighled everage (TWA) as detlermined
by air samples collected and analyzed pursuant to NIOSH method 7400 (B) for airborne
fibars.

+  The manufacturer recommends the use of a full-facepiece air purifying res pirator
equipped with an approgeiate pariculate filter cartridge during furmace leas-out events
and the rermoval of used RCF 1o contral exposures to airborne fiber and the polental
presence of crystalline silica. If exposure levels are known, the respiratory protection
chart provided above may be applied.

* Potential exposure o other airborne contaminants should be evaluated by a qualified
Industrial Hygienist for the selection of appropriate respiralory prolection and air
manitosing

Skin Protection:

Wear gloves. head coverings and full body clothing as necessary io prevent skin irmtation
VWashable or disposable clothing may be wsed. If possible, do not take wnwashed clothing home.
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If sailed work clothing must be taken home, amployers should ensure amployeas are thoroughly
trained on the best practices 1o minimize or avoid non-work dust exposure (8.g., wacuum clothes
before leaving the work area, wash work clothing separately, ninse washer before washing other
household clothes, efc.).

Eye Protection:

Wear safely glasses with side shields or other forms of eye protection in compliance with
appropriate OSHA standards o prevent aye imitation, The use of contact lenses s not
recommended, unless used in conjunchion with appropriale eye prolection. Do nof touch ayes
with soiled body paris or materials. If possible, have eye-washing facilities readily available where
eye irritalion can ocowr.

9. PHYSICAL AND CHEMICAL PROPERTIES

ODOR AND APPEARANCE
CHEMICAL FAMILY

White, odorless, fibrous material
Vilreous Aluminosilicate Fibers

BOILING POINT: Nat Applicable
WATER SOLUBILITY (%): Mot Soluble in Water
MELTING POINT. 1760° C (3200° F)
SPECIFIC GRAVITY. 250-2.75

VAPOR PRESSURE Mot Applcable

pH: Mot Applicable
VAPOR DENSITY (Ar = 1) ot Applicable

% VOLATILE Nat Applcable
MOLECULAR FORMULA Hot Applicable

10. STABILITY AND REACTIVITY

CHEMICAL STABILITY: Stable under condibions of normal use

INCOMPATIBILITY: Soluble in hydrofluoric acid, phosphonc acid, and
concentrated alkali.

CONDITIONS TO AVOID: Hona

HAZARDOUS DECOMPOSITION Hone.

PRODUCTS:

HAZARDOUS POLYMERLZATION: Mol Applicabde.

11. TOXICOLOGICAL INFORMATION

HEALTH DATA SUMMARY

Epidemiological studies of RCF production workers have indicated no increased Incidence
of respiratory disease nor other significant health effects. In animal studies, long-term,
high-dese inhalation exposure resulted in the development of respiratory disease in rats
and hamsters,

EPIDEMIOLOGY

The University of Cincinnati is conducting an ongoing epidemiologic investigation. The evidence
obtaned from employees in U. & RCF manufaciuring facilities is as follows:

1) There is no evidence of any fibrotic lung disease (interstitial fibrosis) from evaluations of chest
K-rays.

2) There is o evidence of an elevated incidence of lung disease among RCF manufacturing
employess.

3) In early studies, an apparent statistical “trend” was observed, in the exposed population,
between RCF exposure duration and some measures of lung function. The observations wers
chnically insignificant. If thesa observations were made on an individual amployes, the results
would be interpreted as being within the normal (predicted) respiratory range. & mone recent
longitudinal study of employess with § or more pulmonary function lests found that thene was no
effect on lung functon associated with RCF production expenence. Initial data (circa 1987)
seemad to indcate an inleractive effect betwean smoking and RCF exposure; more recent data,
however, found no interactive effect. Mevertheless, to promote good health, RCF employees are
still actively encouraged not 10 smaoke,

4) Pleural plagues (thickening along the chest wall) have been observed in a small number of
RCF employees. Some studses appear 1o show a relationship between the occurence of pleural
plaques on chesl radiographs and the following vanables: (a) years since RCF production hire
date; (b) duration of RCF production employment; and {¢) cumulative RCF exposure, Thi best
evidence to dale indicates that pleural plagues are a marker of exposure only. Pleural plagues
are not associated with pulmanary impasment, The pathogenesis of pleural plagues remaing
incompletely undersiood. however, the mechanism appears 1o be an inflammalory response
caused by inhaled fibars.

TOXICOLOGY

A numbar of loxicological studees designed to identify any potential health effects from RCF
exposure have been completed. In one study, conducted by the Research and Consulting
Company, (Geneva, Switzerand), rats and hamslers were exposed o 30 mgim® (about 200
figersice) of specially-prepaned RCF for & hoursiday, 5 daysiweek, for up to 24 months. In rats, @
statestically significant increase in lung tumors was obsanved, two mesotheliomas. (cancer of the
pleural lining bateeen the chest wall and lung) were also identified. Hamsters did nol develop
lung tumors; howewer, interstitial fibrosss and mesotheloma was found. Some, in the scentific
community, have concluded that the “maximum lolerated dose”™ was excesded and that significant
particle contamination was a confounding issue; therafore, these study findings may not
represent an accurale assassment of the potential for RCF to produce adverse health effects.

In & relabed multi-dose study with a similar probacal, ether rats wene exposed 1o doses of 16
mg'm®, 8 mg/m®, 3 mgim® which corresponds to about 115, 75, and 25 fibers per cubic centimaber
respectively, This study found no statistically significant increase in lung cancer. Some cases of
pleural and parenchymal fibrosis were seen in the 16 mg/m? dese group. Some cases af mild
fibrosis and one mesothelioma were observed in the § mgim? group. No acute respiratory effects
were seen in the rats in the 3 mg/m® exposure group, which sugpests that there may be a
doselresponsa threshold, below which irmeversible respiratory Impacts do not ocour.

Other loxicological studies have been conducted which vlilized non-physiological exposure
meihods such as intrapleural, intrapenionaal and intratracheal implantation or injection. Some of
these siudies have found that RCF is a potential carcinogen. Some experts, however, suggest
that thesa tests have limited relevance because they bypass many of the biological mechanisms
that prevent fieer deposition or facilitate fiber clearance.

To oblain mare epidemiclogy or loxicology information, pleasae call the foll free talephone number
for the Unifrax Corposation Product Stewardship Program found in Section 18 - Other Information.
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No ecological concarmns have bean identified

| 13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT

To prevent waste materniats from becoming airbome during waste slorage, transportation and
disposal, a covered container of plastic bagging is recommended

DISPOSAL

RCF. as manufactured. is not classified as a hazardous wasle according to Federal regulations

(40 CFR 261). Any processing, use, allerabion or chemical additions to the product, as purchased,

may alter the: disposal requirements. Under Federal regulations, it is the wasie generator's
responsibility o propedy characterize a wasie maleérial, 1o delermine if it 15 a "hazardous” washe
Check local, regional, state or provincial regulations to identify all applicable disposal
requirements.

14. TRANSPORT INFORMATION

.5 DEPARTMENT OF TRANSFORTATION (DOT)

Hazard Class: Mot Regulated United Habions (UM) Number:  Hot Applicable

Labels: ot Apphicable North America (NA) Number,  Not Applicable
Placards ot Apphcable Bill of Lading: Product Name
INTERNATIONAL

Canadian TDG Hazard Class & PIN: Not regulated
Mot classified as dangerous goods under ADR (road), RID (train) or IMDG (ship)

EPA: Superfund Amendments and Reauthorization Act (SARA) Title Il - This product
doas not contain any substances reportable under Sactions 302, 304, 313, (40 CFR
ATZ). Sections 311 and 312 (40 CFR 370) apply (delayed hazard).
Toxle Substances Control Act (TSCA) - All substances in this product are listed,
as requined, on the TS CA inventory. RCF has been assigned a CAS number;
horwrever, it is 8 simple micdure and therefore not reguined to be listed on the TSCA
imsentary. The components of RCF are ksbed on the inmveniony
Comprehensive Environmental Response, Compensation and Liability Act
[CERCLA) and the Clean Alr Act (CAA) - RCF contains fibers with an average
diameter greater than one micron and thus is nol considered a harardous air
pollutant.

OSHA: Caomply with Hazard Communication Standards 29 CFR 19101200 and 28 CFR
192650 and the Respiratory Protection Standards 29 CFR 1910134 and 29
CFR 1926103

California: Ceramic fibers (airborme particles of respirable size)” is listed in Proposition B5,
The Safe Drinking Water and Toxic Enforcement Act of 1986 as a chemical
known to the State of Calfornia to cause cancer

Other RCF products are nol known 1o be regulated by stales other than Calformia;

States howaver, state and ocal O5HA and EPA regulations may appdy 10 these products. if
in doubt, contact your lecal regulatory agency.

INTERNATIONAL REGULATIONS

Canada: Canadian Workplace Hazardous Materials Information System (WHMIS) -
RCF is classified as Class D2A - Materials Causing Other Toxic Effacts
Canadian Envirenmaental Protection Act (CEPA) - Al substances in this
product ane listed, as requined. on the Domastic Substance List (DSL)

European Eurcpean Directive 97/6WEC classified RCF as a Category 2 carcinogen; that

Unien: is it *should be regarded as i it is carcinogenic to man.*

16. OTHER INFORMATION

| 15. REGULATORY INFORMATION

RCF DEVITRIFICATION

As produced, all RCF fibers are vilreous (glassy) materials which do not contain crystalline silica
Continwed axposure o elevated temperatures may cause thesa fibers to devitrify (become
crystalline). The first crystalline formation (mullite) begins to occur at approximately 985° G

(1805"° F). Crysialline phasa silica may bagin to form at temperatures of approxemately 1200° C
(2182° F). The accummence and exient of crystaline phase formation s depandent on the duration
and lempearature of exposure, fiber chermistry andior the presence of fluxing agents. The
presance of crysialline phases can be confirmed only through laboratory analyss of the “hol face®
fiber.

IARC's evaluation of erystallne ssdbea states “Crystalling sikca inhaled in the form of quanz of
ecristobalite from occupational sources is carcinegensc 1o humans (Group 1)° and additionally
notes “carcinogenicity in humans was nol detected in all mdustrial circumstances studeed” (JARC
Monograph Vol 68, 1807). NTP ksts all polymarphs of erystalline silica amongst subslances
which may “reasonably be anticpated 1o be carcinogens”

IARC and NTP did not evaluate after-service RCF, which may contain vanous erystalline phases
However, an analysis of after-gervice RCF samples obtained pursuant 1o an exposufe monitofing
agreemant with the USEPA, found that in the furnace conditions sampled, most did not contain
detectable levels of crystaling silica. Other relevant RCF stedies found that (1) simulated after
service RCF showed litthe. or no, activity where sxposure was by inhalation or by inbraperitoneal
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injection; and (2) afler-sarvice RCF was not cyloloxc to macrophage-like cells atl concantrations
up to 320 giem® - by comparison, pure guartz or cristobalite were significantly active at much
lowes levels (circa 20 glom™)

BCE AFTER-SERVICE REMOVAL

Respiratory protection should be provided in compliance with OSHA standards, During remonval
operabons, a full face respirator is recommended 10 reduce inhalation exposure alang with eye
and respiratory tract iritation. A specific evaluation of workplace hazards and the identification of
appropriate respiratory probection is best performed, on a case by case basis, by a qualified
industrial hygiene professional

ERODUCT STEWARDSHIP PROGRAM

The Unifrax Corporation has established a program to provide customers with up-to-date
infermation regarding the proper use and handling of refractory caramic fiber. In addition, Unifrax
Covporabon has also established a program o monilor airborme fiber concantralions at cusiomer
facilites. If you woubd like more information about this program, please call the Unifrax
Corporation Product Stewardship Information Hatlinge a1 1-800-322-2203

On February 11, 2002, the Refractory Ceramic Fibers Coalition (RCFC) and the U5
Occupational Safety and Health Administration (O5HA) infroduced a voluntary worker probecticn
program entitied PSP 2002, a comprehensive, multi-faceted sk managemant program designed
to control and reduce workplace exposures (o refraciory ceramic fiber (RCF). Unirax Corporation,
s a member of RCFC, is participating in this highly acclasmed product stewardship program, For
made information regarding PSP 2002, please call the Unifrax Corporation’s Product Stewardship
Information Hotling af 1-800-322-2283 or refer to the RCFC web site: hifp(www relc net

DEFINITIONS

ACGIH: Amarican Conference of Governmantal Industnal Hygienists

ADR: Carriage of Dangerous Goods by Road (Intarmational Regulation)

Caa: Clean Air Act

CAS: Chemacal Absiracts Saervice

CERCLA: Comprehensive Environmental Response. Compensation and
Liakility Act

DSL: Domastic Substances List

EPA: Environmental Protection Agency

EU: European Unon

fee: Fibers per cublc centimeter

HEFA: High Efficiency Pariculate Air

HMIS: Hazardous Matedals identification System

IARC; Intemational Agency for Research on Cancer

IATA: Intemational Air Transport Association

IMDG: International Mantime Dangarous Goods Code

mig/m®: Milligrams per cubic meter of air

mmpel: Million particles per culbc mater

NFPA: Natonal Fire Probection Associaton

NIOSH: National Institute for Qccupational Safety and Health
OSHA: Occupational Safety and Health Administration

20 CFR 1810134 & OSHA Respiratory Protection Standards

1926.103:

28 CFR 19101200 & O5HA Hazard Communication Standards

1926.59:

PEL: Parmissible Exposure Limit (O5SHA)

PiIN: Product identification Numbser

PNOC: Partzulates Not Otherwise Clagsifisd

PNOR: Particulates Not Otherwise Regulated

PSP: Product Stewardship Program

RCFC: Refraclory Ceramic Fibers Coalition

RCRA: Resource Conservation and Recovery Act

REG: Recommended Exposure Guideling (RCFC)

REL: Recomménded Expasure Limit (NIOSH)

RiD: Carriage of Dangerous Goods by Rail (International Regulations)
SARA: Superfund Amendments and Reauthorization Act
SARA Title 1k Emergency Planning and Community Right to Know Act
SARA Section 302: Extramely Hazardous Substances

SARA Section 304: Emergency Release

SARA Section 311: MEDEList of Chamicals and Hazardous Inveniory
SARA Section 312: Emergency and Hazardous Inveniory

SARA Section 313: Toxic Chemicals and Release Reporting

STEL: Short Term Exposure Limit’

SVF: Synthetic Vireous Fiber

TDG: Transportation of Dangerous Goods

TLV: Threshold Limit Value (ACGIH)

TSCA: Toxic Subsiances Conbrol Act

TWA: Time Wasghted Avirage

WHMIS: Workplace Hazardous Materials Information System (Canada)

Revision Summary: Minor modification 1o davitrification section. Replaces 08/10V03 MSDS.

MSDS Prepared By: UNIFRAX RISK MANAGEMENT DEPARTMENT

DISCLAIMER

The information présented hergin is presented in good faith and beleved to be accurate as of the
effective date of this Material Safety Data Sheel Employers may use this MSDS to supplament
other information gathered by them in their efforts to assure the health and safety of their
employses and the proper use of the product, This summary of the relevant data reflects

professional judgment; employers should note that information perceived to be less relevant has
not been included in this MSDS. Therefore, given the summary nature of this document, Unifrax
Corporation does not extend any warranty (expressed or implied), assume any responsibility, or
make any representation regarding the completeness of this information or its suitability for the
pulposes envisioned by the user.
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MATERIAL SAFETY DATA SHEET

MSDS Mo. MOOSS [

Effective Date: 03/09/2004

! 1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Group: REFRACTORY CERAMIC FIBER PRODUCT

Chemical Mame: VITREOUS ALUMINOSILICATE FIBER

Synanymis): RCF, ceramic fiber, synihetic vitreous fiber (SVF). man-made vitreous
fibar (MMWF), man-made mineral fiber (MMMF)

Trade Names: FIBERFRAX® HIGH PURITY PAPERS

550-F, 850-J, 550-K, BB0O-F, BBO-J, 9T0-A, 9T0-F, 970-J, 970K,
Raollboard,

HSA-F with binder, HSA-J with binder, Q5P100, QSPI00, QSP50D,

Q5P1000.
ManufactureriSupplier:Unifrax Corperation

2351 Whirlpool 5t.

Hiagara Falls, NY 14305-2413

Product Stewardship Information Hotline
1-800-322-2293 (Monday - Friday 8:00 a.m. - 4:30 p.m. EST)

For additional M5DSs, visit our web page, http: llwww.unifrax.com,

or call Unifrax Customer Service at (T16) 278-3872

CHEMTREC Assist: CHEMTREC will provide assistance for chemical emergencies. Call 1-

800 424-9300

| 2, COMPOSITION / INFORMATION ON INGREDIENTS
COMPONENTS CAS NUMBER

Refractories, Fibers, Aluminosilicate 142844-00-8 B5-95
Acrylic latex MIXTURE 515

[See Section B "Exposure Confrols / Personal Protecton”™ for axposure guidelings)

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

WARMING!
POSSIBLE CANCER HAZARD BY INHALATION
(See Section 11 for more information)

CHRONIC EFFECT
There has been no increased incidence of respiratory disease in studies examining
occupationally axposed workers. In animal studies, long-term laborabory exposure (0 doses

hundreds of times higher than nomal cccupational exposures has produced fibrosis, lung cancer,
and mesothaboma in rats or hamsters. The fibers used in those studies were specially sized to

maximize rodent respirability.

[ OTHER POTEMTIAL EFFECTS

ARGET ORGANS:
|Ftaip|ra1|:-w Tract (nose & throat), Eyes, Skin

RESPIRATORY TRACT (nose & throat) IRRITATION:

:Ir inhaded in sufficiant quantity, may cause temporary, mild mechanical imiation to respiratory
|1rw: Symploms may include scraichingss of the nose o throal, cough or chest discomdon
EYE IRRITATION:

|Mary cause ternporary, mild mechanical irritation. Fibers may be abrasive; prolonged contact may
| use damage 1o the ouler surface of the eye.

iEKIH IRRITATION:
Mary cause temporary, mild mechanical irtation. Exposura may also resull in inflammatson, rash
ASTROINTESTINAL IRRITATION:

iching
iunht-ar,.l route of exposure.
illElflIl:.lu.I_ CONDITIONS AGGRAVATED BY EXPOSURE:
iPra—emullr-p medical conditions, including dermatites, asthma or chronic lung disease may be
laggravated by exposure; individuals who have a hisiory of allergies may experience graaler

{armourils of skin and resparatary irritation

HAZARD CLASSIFICATION

Alhough studies, involving cccupalionally exposed workers, have not identified any increased
incidence of respiratory disease, results from animal testing have bean used as the bases for
hazard classification. In each of the following cases, the conclusions are qualtative only and do
o rest upan any quantitative analysis suggesting that the hazard actually may occur &t current
cocupational exposure levels

In Octobar 2001, the International Agency for Research on Cancer (IARC) confirmed that
Group 2b (possible human carcinogen) remains the appropriate LARC classification for RCF

The Seventh Annual Report on Carcinogens (1994), prepared by the National Toxicology
Program (NTP), classified respirabde RCF and glasswool 85 subsiances reasonably anticipated
1o be carcinogans

Tha Amarican Conference of Governmantal Industrial Hyglenists (ACGIH) has classified
RCF as “A2-Suspecied Human Carcinogen.”

The Commisslon of The Eurcpean Communities (DG XI) has classified RCF as a substance
that should be regarded as if it is carcinogenic to man

siaded Ajnd ybiH @xeapaqi4 GS00WN SASIN 2L
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Thi State of California, pursuant to Proposition 65, The Sale Drinking Water and Toxic
Enforcement Act of 1986, has listed "ceramic fibers (airborne fibers of respirable size)” as a
chamical kngwn 1o the State of California 10 cause cancer.

The Canadian Envirenmental Protection Agency (CEPA) has classified RCF as “probably
carcinogenic” (Group 2).

The Canadian Workplace Hazardous Materials Information System (WHMIS) - RCF is
classified as Class D2A - Materials Causing Other Toxic Effacts

The Hazardous Materials Identification System (HMIS) -

Health 1*  Flammability 0 Reactivity 0  Personal Probection Index: X (Employar
Determinad)
{* denotes potential for chronic effects)

Skin and respiratory effects are the result of temporary, mild mechanical irmtation. fiber exposure
does ned result in allergic manifestations

5. FIRE FIGHTING MEASURES

NFPA Codes: Flammability: @  Health: 1 Reactivity: 0 Special: 0

NFFA Unusual Hazards: Mone

Flammable Properties: None

Flash Paint: Mone

Hazardous Decomposition Products: Tharmal decomposition of binder from fires or from first
heat of product may release smocke, carbon monoxide, carbon diceide, coides of nitrogen and
small amounts of aromatic and aliphatic hydrocartons. Use adeguate ventilation or other
precautions o eliminate exposure 10 vapors resulting from thermal decomposition of binder.
Exposure to thefmal decomposition fumes may cause respiralony tract irmitation, bronchial hyper-
reactivity or an asthmatic-lype responssa.

Unusual Fire and Explosion Hazard: Mone

Extinguishing Media: Usa extinguishing media sultable for type of surmounding fire

6. ACCIDENTAL RELEASE MEASURES

4. FIRST AID MEASURES

EIRST AID PROCEDURES

RESPIRATORY TRACT (nose & throat) IRRITATION:

If raspiratory tract imtation develops, move the person 1o a dust frea location. Get medical
attention if the irmitation continues. See Section & for additional measures to redute or eliminate
BNpOSUNE.

EYE IRRITATION:

If ¢yes bacome irmitated. fush immediately with large amounts of lukewarm watber for at least 15
minutes. Eyelids should be held away from the eyeball to ensure thorough rinsing. Do not rub
ayes. Get medical attention if iritation persists

SHKIMN IRRITATION:

If skin becomes intated, remove soled clothing, Do not rub or scratch exposed skin, Wash area
of contact thoroughly with soap and water. Using a skin cream or lotion after washing may be
helphul

GASTROINTESTINAL IRRITATION:
If gastrontestinal tract imitation develops, move the person (o a dust free emaronment.

NOTES TO PHYSICIANS:

SPILL PROCEDURES

Awoid creating airborne dust. Dust suppressing cleaning methods such as wet sweeping or
vacuuming should be usad lo clean the work area. If vacuuming. the vacuum must be equipped
with a HEFPA filter. Compressed air or dry sweeping should not be used for cleaning

| 7. HANDLING AND STORAGE

SETORAGE

Stora in onginal conlainer in a dry area. Keep containar closed when not in use.

HANDLING

Handle ceramic fiber carefully. Limit use of power tools unless in conjunction with local exhaust,
Lse hand tools whenever possible. Frequently clean the work area with HEPA, filber ed vacuum or
wet sweeping to minimize the accumulation of debris. Do nol wse compressed air for clean-up,

EMPTY CONTAINERS

Product packaging may contain residue. Do not reuse.

| 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

EXPOSURE GUIDELINES - RCF

[COMPONENTS |OSHA PEL " MANUFACTURER REG"|
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Refractories, Fibers, [Mone Established*

.5 fige, B-hr, TVGA
uminosilicate

* There is no specific reguiatory standard for RCF in the U.S, O5HA's "Particulate Mot Otherns
Regulated (PNOR)" standard [28 CFR 1810.1000, Subpart Z, Air Contaminanis] applies
generally; Tatal Dust 15 mgim?; Respirable Fraction 5 mgim?,

** The Refraciory Ceramic Fibers Coalition (RCFC) has sponsored comprehansive loxicology
epidemiology stedies to identify potential RCF-related health effects [see Section 11 for more
details), consulted experts tamilar with fiber and particle science, conducted a thorough revie
the RCF-related scientific lilerature. and further evaluated the data in a state-of-the-art
quantitative risk assessment. Based on these efforts and in the absence of an OSHA PEL, R(
has adopted a recommended exposure guideling, as measured under NIOSH Maethod 7400 E
The manufacturers’ REG is intended to promote secupational health and safety through prudh
exposure control and reduction and it reflacts relative technical and economic feasibility as
determined by exdensive indusinial hygiene monitorng efforts underaken pursuant to an
agreement with the LS. Environmental Pratection Agancy

OTHER OCCUPATIONAL EXPOSURE LEVELS (QEL)

RCF -related sccupational expasune limils vary inlernationally. Regulatony OEL examplés inch
Australia — 0.5 ficg; Austria = 0.5 Voc; Canada - 0.5 10 1.0 fog; Denmark = 1.0 feg; France -
fice; Garmany = 0.5 ficc, Matherlands = 1.0 ficc; New Zealand = 1.0 fice; Norway = 2.0 fice;
Poland = 2.0 flec; Sweden = 1.0 ec; United Kingdom = 2.0 fice. Non-regulatory OEL examph
include: ACGIH TLV 0.2 Feg; RCFC REG 0.5 tee, The objectives and cilenia underlying each
thase OEL decisions also vary. The evaluation of occupational exposure limits and determinir
thair relative applicabiity to the workplace is best parformed. on a case-by-case basis, by a
qualfied Industrial Hygienist.

EXPOSURE GUIDELINES — OTHER INGREDIENTS

|DSHA PEL
[None established

MANUFACTURER REG |
[Mone established

[COMPONENTS

Lﬁ.cl]ric latex

OTHER OCCUPRATIONAL EXPOSURE LEVELS (OEL)

Mon-regulatory OEL examples include: ACGIH TLVs (TWAS): Acrylic latex - None astablishe

ENGINEERING CONTROLS

Use engineering conirels such as local exhaust ventilation, point of generation dust collection
down draft work stations, amission conirolling tool designs, and materials handling equipmen’
designed 1o minimize airborne fiber emissions.

PERSONAL PROTECTION EQUIPMENT

Respiratory Protection — RCF:

Whan angineaning andior administrative contrals are insufficiant to maintain workplace

concantrations within the 0.5 flcc REG. the use of appropriate respiralony prodection, pursuant to

the requirements of OSHA Standards 20 CFR 1910.134 and 20 CFR 1926103, is recommanded,

The following informalion is provided as an example of appropriate respiratoy profection for
aluminosilicate fibers, The evaluation of workplace hazards and the identification of appropriate
respiratory prolection is best performed. on a case by case basis, by a gualified Industrial
Hyglenist

MANUFACTURER'S RESPIRATORY PROTECTION RECOMMENDATIONS
WHEMN HANDLING RCF PRODUCTS

| T
{levels are B-hr. time-weighted averages) wmm

5.0 fice based on operation MIOSH certified P100 particulate filter

Mot yet determined but expected to be below  [Haltface, air purifying respirator equipped with

ridge
FRefably” less than 0.5 ficc ‘[Optional
0.5 fiec o 5.0 fice Haltface, air purnifying respirator equipped with
MNIOSH cartified P 100 particulabe filtar
ridge

5.0 fec to 25 fiee Full-facapsece, air purifying respirator equipped
with a NIOSH cetified P100 particulate filber

canridge or PAPR

Greater than 25 flcc PAPR with tight-fitting full facepiece or a

supplied air respirator in contnuous flow mode

When individual workers request respiratory A NIOSH certified respirator, such as a
profection as a matter of personal comfort or disposable particulate respirator, or respirators
cholce where exposures ane “relably” below 0.5 with filter canrdges rated N95 or better
flec

'TM P100 recommendation is a conservative defaull choice, in some case, solid arguments can
b made that other réspiratos types (e.g.. NB5, R99, #lc.) may be suitable for some tasks or work
environments. The P100 recommendation is not designed to limit informed choices, provided that
respiratory protection decisions comply with 28 CFR 1810.124.

Other Information:

« Concenftrations based wpon an eight-hour time weighted average (TWA) as determined
by air samples collected and analyzed pursuant to NIOSH method 7400 (B) for airbome
fibers.

+  The manufacturer recommends the use of a full-facepiece air purifying respirator
equipped with an appropriate particulate filter carndge during fumace learn-oul events
and the removal of used RCF to control exposures to airborme fiber and the polential
presence of crystallne sdica, If exposure levels are known, the respiratory protection
chart provided above may be applied,

+ Polential exposure to ather airborne contaminants should be evaluated by a qualified
Industrial Hygienist for the selection of appropriate respiratory protection and air
manitoning
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Skin Protection:

Wear gloves, head coverings and full body clothing as necessary Lo prevent skin irmitation.
‘Washable or disposable clothing may be used. If possible, do not take unwashed clothing home.
If soiled work clothing must be taken home, employers should ensure employees are thoroughly
trained on the best practices to minimize or avoid nonwork dust exposure (8.9, vacuum clothes
before leaving the work area, wash work clothing separately, rinse washer before washing other
household clothes, elc. ).

Eye Protection:

‘Wear safety glasses with side shields or other forms of eye profection in compliance with
appropriate OSHA standards to prevent aye iritation. The use of contact lensas s not
recommaended, unless used in conjunction with appropriate eye protection. Do not touch eyes
with solled body parts or matenals. If possible, have eye-washing facilities readily available where
Eye riation can ooour,

8. PHYSICAL AND CHEMICAL PROPERTIES

DDOR AND APPEARANCE: White, odorless, fibrous malarial
CHEMICAL FAMILY Vitrgous Aluminosilicate Fibers
BOILING POINT: Hot Applicable

WATER SOLUBILITY (%): Not Soluble in Water
MELTING POINT 1780° C (3200" F)

SPECIFIC GRAVITY. 250-275

VAPOR PRESSURE Nat Applicable

pH: Not Applicable

VAPOR DEMSITY (&ir = 1) Not Applicable

% VOLATILE Not Applicable

MOLECULAR FORMULA: Not Applicable

10. STABILITY AND REACTIVITY

CHEMICAL STABILITY:
INCOMPATIBILITY:

Stable under conditions of normal use.

Soluble in hydrafluonc acid, phosphoric acid, and
concentrated alkal

CONDITIONS TO AVOID: None.

HAZARDOUS DECOMPOSITION Themmal decomposition of binder from fires or from
PRODUCTS: first heat of product may release smoka, carbon
monoxide, carbon dicade, oxides of nitrogen and
small amounts of aromatic and aliphatic
hydrocarbons. Use adequale ventilation or other
precautions 1o eliminale exposure 1o vapors resulling
from thesmal decomposition of binder. Exposure o
thenmal decomposition fumes may cause respiratory
tract irritation, bronchial hyper-reactivity or an
asthmatic-type response,

HAZARDOUS POLYMERIZATION: Not Applicable

11. TOXICOLOGICAL INFORMATION

HEALTH DATA SUMMARY

Epidemiclogical studies of RCF production workers have indicated no increased incidence
of respiratory disease nor other significant health effects. In animal studies, long-term,
high-dose inhalation exposure resulted in the development of respiratory dise ase in rats
and hamsters.

EPIDEMIOLOGY

The University of Cincinnati is conducting an ongoing epidemiclogic investigation. The evidence
obtained from employees in U 5. RCF manufacturing facilites is as follows:

1) There is no avidence of any fibratic lung disease (interstitial fibrosis) from evaluations of chest
X-rays.

2) There is no evidence of an elevated incidence of lung disease among RCF manufaciuring
amployess.

3) In early studies, an apparent statistical “trend” was observed, in the exposed population,
between RCF exposure duration and some measures of lung function. The cbsenvations were
clinically ingignificant. If these abgervations were made on an individual employes, the resulls
would be interpreted as being within the normal (predicted) respiratory range. A more recent
lengitudinal study of employees with 5§ or more pulmonary function tests found that there was no
effect on lung function associated with RCF production expernence. Initial data (circa 1987)
seemed to indicate an interactive effect betwean smoking and RCF exposure; more recent data,
however, found no interactive eflect. Nevertheless, to promote good health, RCF employees are
still actively encouraged not to smoke.

4) Pleural plaques (thickening along the chest wall) have been observed in a small number of
RCF employees. Some studies appear to show a relationship between the cccurence of pleural
plagues on chest radiographs and the following variables: (a) years since RCF production hire
date; (b) duration of RCF production employment; and (c) cumulative RCF exposure. The best
evidence o date indicates that pleural plaques are a marker of exposure only. Pleural plagues
are not associaled with pulmonary impairment. The pathogenasis of pleural plaques remains
incompletely understood: however, the mechanism appears to be an inflammatory response
caused by inhaled fibars,

TOXICOLOGY

A number of toxicological studies designed to identify any potential health effects from RCF
exposure have been completed. In one study, conducted by the Research and Consulting
Company, (Geneva, Switzerand), rats and hamsters were axposed to 30 mgim? (about 200
fibersficc) of specially-preparaed RCF for 6 hoursiday,. 5 daysiweek, for up to 24 months. In rats, a
statistically significant increase in lung fumors was observed; two mesotheliomas (cancer of the
pleural lining between the chest wall and lung) were also identified. Hamsters did nol develop
lung tumors, however, interstitial fibrosis and mesothelioma was found, Some, in the scientific
community, have concluded that the “maximum tolerated dose”™ was exceaded and that significant
particle contamination was a confounding issue; therefore, these study findings may not
represent an accurate assesament of the potential for RCF to produce adverse health effects

In a related multi-dose study with a similar protocol, other rats wene exposed to doses of 16
mgim?, 9 mgim?, 3 mg/m?® which corresponds to about 115, 75, and 25 fibers per cubic centimeter
respectively. This study found no statistically significant increase in lung cancer. Some cases of
plaural and parenchymal fibrosis were seen in the 18 mg/m?® dose group. Some cases of mild
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fibrosis and one mesathelioma were observed in the 8 mg/m® group. Mo acute respiratory effects
were seen in the rats in the 3 mg/m? exposure group, which suggests thal there may be a
dose/responss threshold, below which irmeversible respiratory impacts do not oocur

Other toxicological studies have been conducted which utilzed non-physiologscal exposure
methods such as intrapleural, intraperitoneal and intratracheal implantation or injection. Some of
these studies have found that RCF is a potential carcinogen. Some exparts, however, suggest
that these tests have limited relevance because they bypass many of the biological mechanisms

that present fiber deposibon or lacililate fiber clearance

To obiain more epidemiology or loxicology information, please call the loll free lalephone number
far the Unifrax Corporation Product Stewardship Program found in Section 18 - Other Information.

| 12. ECOLOGICAL INFORMATION

Mo ecological concems have been identifisd

| 13. DISPOSAL CONSIDERATIONS

WASTE MAMAGEMENT

To prevent wasle materials from bacoming airborne during waste storage, transportation and
disposal, a covered container or plastic bagging is recommended.

DISPOSAL

RCF, as manufactured, is not classified as a hazardous waste according to Federal regulations
(40 CFR 281). Any processing. use, alteration or chemacal additions 1o the product, as purchased,
iy alter the disposal requireéments. Linder Federal regulations, it is the wasie generator's
responsability to properly charactenze a waste maternial, to determine i it is a “hazardous” wasle
Check local, regional, state or provincial regulations 1o identify all apphcable disposal
requIements.

| 14. TRANSPORT INFORMATION

U5 DEPARTMENT OF TRANSFORTATION (DOT)

Hazard Class: Mot Regulated United Mations (UM) Number: Mot Applicable

Labels Nt Applicatile Norh America (MA) Number,  Not Applicable
Placards: Net Applicatile Bill of Lading: Praduct Name
INTERNATIONAL

Canadian TDG Hazard Class & PIN: Not regulated
Mot classified as dangerous goods under ADR (road), RID (train) or IMDG (ship).

| 15. REGULATORY INFORMATION

UNITED STATES REGULATIONS

EPA: Superfund Amendments and Reauthorization Act (SARA) Titha [1l - This product
doas not contain any substances reporiable under Sections 302, 304, 313, (40 CFR
372). Sections 311 and 312 (40 CFR 370) apply [delayed hazard).

Toxic Substances Contral Act [TSCA) - All substances in this product are ligted,
as requingd, on the TSCA inventory. RCF has been assigned a CAS number,
hiowaver, it is a simpla mixture and therefore not required 1o be listed on the TSCA
inventory. The compenents of RCF are lesbed on the invenlody.

Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) and the Clean Air Act (CAA) - RCF contains fibers with an average
deamater greater than one mecron and thus is nol considerad a hazrardous asr
podiutant.

OSHA: Comply with Hazard Communication Standards 29 CFR 19101200 and 28 CFR
152655 and the Respiratory Protection Standards 29 CFR 1510134 and 28
CFR 1826.103.

California: Cerarnic fibers (airbome particles of regpirable size)” is hsted in Proposition 85,
The Safe Drinking Water and Toxic Enforcemant Act of 1986 as a chemical
known to the State of California to cause cancer

Other RCF products are nol known 1o be regulated by states other than California;

States however, state and local OSHA and EPA regulations may apply to these products, If
n doubt, contact your local regulatory agency.

INTERNATIONAL REGULATIONS

Canada: Canadian Workplace Hazardous Materlals Information System (WHMIS) -
RCF is classified as Class D2A - Materials Causing Other Towxic Effects
Canadian Envirenmental Protection Act (CEPA) - All substances in this
product are listed, as raquined, on the Domestic Substance List (DSL)
European European Directive STEWEC classified RCF as a Category 2 carcinogen; that
Union: I8 it "should be regarded as if it i carcinogenic to man.”

16. OTHER INFORMATION

BCF DEVITRIFICATION

As produced, all RCF fibers are vitreous (glassy) matenals which do not contain crystalline silica.
Continued exposure 1o elevated temperatures may cause these fibers to devitrify (become
crystallng). The firat crystalline formation (mullite) beging to occur at approximately 985° C

(1805° F). Crystalline phase silica may begin to form at temperatures of approximately 1200° C
(2182° F). The occurrence and exient of crystalline phase formation is dependent on the duration
and temperature of exposure, fiber chemistry andiar the presence of fluxing agents. The
presence of crystalline phases can be confirmed only through laboratory analysis of the “hot face”™
fiber.

IARC's evaluaton of crystaliing siica states “Crystalling sdica inhaled in the form of quanz o
cristobalite from occupational sources is carcinogenic to humans (Group 1) and additionally
noles “carcinogenicity in humans was not datected in all industrial circumstances studied” (IARC
Monograph Vol. 68, 1887). NTP lists all polymorphs of crystalline silica amongst substances
which may “reasonably be anticipated (o be carcinogens”.
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IARC and NTP did not evaluate afier-service RCF, which may coniain various crystalline phases.
However, an analysis of after-senvice RCF samples oblained pursuant to an exposure monitonng
agreameant with the USEPA, found that in the furmace conditions sampled, most did not contain
deleclable levels of crysialline silica. Other relevant RCF studies found that (1) simulated afler-
senice RCF showed Mtle, or no, activity where exposure was by inhalation or by intraperitoneal
injection; and (2) after-service RCF was not cytoloxic io macrophage-like cells al concentrabions
up to 320 glem”® - by comparison, pure quartz or cristobalite were significantly active at much

lowwer levels (circa 20 glem®)

BCF AFTER-SERVICE REMOVAL

Respiratory profection should be provided in compliance with OSHA standards. During removal
operations, a full face respirator is recommended to reduce inhalation axposwre along with eye
and respératory tract imiation. A specific evaluation of workplace hazards and the identification of
appropriate respiraiory protection is best performed. on a case by case basis. by a qualiied
industrial hygiene professional,

ERODUCT STEWARDSHIP PROGRAM

The Unifrax Corporation has established a program fo provide customers with up-lo-date
information regarding the proper use and handiing of refraciory ceramic fiber, In addition, Unifrax
Carporation has also established a program fo monitor airborne fibar concentrabions al customer
facilities. If you would like more information about this program, please call the Unifrax
Corporation Product Stewardship Information Holline af 1-800-322-2293

On Febrwary 11, 2002, the Refractory Ceramic Fibers Coalition (RGFC) and the U.5.
Occupational Safety and Health Adminisiration (O5HA) introduced a voluntary worker protection
program entitied PSP 2002, a comprahensive, mulli-faceted risk management program designed

to control and reduce workplace exposures 1o refractory ceramaic fiber (RCF). Unifrax Corporation,

as a member of RCFC, is participating in this highly acclaimed product slewardship program. For
mang information regarding PSP 2002, please call the Unifrax Corporation’s Produc! Stewardship
Information Hotling at 1-800-322-2293 or refer 1o the RCFC web site: hitp: Mwww refc net

DEFINITIONS

ACGIH: Amarncan Conference of Governmental Industrial Hygienists

ADR: Camiage of Dangerous Goods by Road (Intermational Regulation)

CAM: Clean Asr Act

CAS; Chemical Absiracts Service

CERCLA: Comprehensive Environmental Response, Compensation and
Liabilty Azt

DsL: Domestic Substances List

EPA: Environmental Protection Agency

ELE European Union

fe: Fibers per cubic centimater

HEPA: High Efficiency Particulate Air

HMIS: Hazardous Materals Identification System

LARC: International Agency for Research on Cancer

IATA: International Air Transpon Association

IMDG: Intermational Maritimea Dangarous Goods Code

mgim®: Milligrarms per cubéc meder of adr

mmpef: Millson particles per cubic maber

NFPA: National Fire Protection Association

NIOSH: Mational Instriute for Occupational Safety and Health
O5HA: Oocupational Safety and Health Administration
ZBCFR1910.134 & OS5HA Respiratory Protection Standards

1826.103:

28 CFR 19101200 & QOSHA Hazard Communication Standards

1926.59:

PEL: Permissible Exposure Limi (O5HA)

PIN: Product Identification Mumber

PHNOGC: Particulates Not Otherwise Classified

PNOR: Particulates Not Otherwise Regulated

PEP: Product Slewardship Program

RCFC: Refractory Ceramic Fibars Coalition

RCRA: Resource Conservation and Recovery Act

REG: Recommended Exposure Guideling (RCFC)

REL.: Recommended Exposune Limit (NIDSH)

RID: Carriage of Dangerous Goods by Rail (Internatonal Regulations)
SARA: Superfund Amendments and Reauthorization Act
SARA Title I Ermergency Planning and Community Right to Know Act
SARA Section 302: Extremaly Hazardous Substances

SARA Section 304: Emergency Release

SARA Section 311: MEDS/List of Chemicals and Hazardous Inventory
SARA Section M1: Emergancy and Hazardous Inveniory

SARA Section 313: Touic Chemicals and Release Reporling

STEL: Shor Term Exposure Limit’

SVF: Synthebc Vitreous Fiber

TDG: Transporation of Dangerous Goods

TLV: Threshold Limit Value (ACGIH)

TSCA: Towic Substances Contral Act

TWA: Time Weighted Averaga

WHMIS: Workplace Hazardous Materials Information System (Canada)

Revision Summary: Minor modification o devitrification section. Replaces 2/11/02 MSDS.

MSDS Prepared By: UNIFRAX RISK MANAGEMENT DEPARTMENT

DISCLAIMER

The information presented herein is presented in good faith and believed 1o be accurale as of the
effectve date of this Material Safety Data Sheel. Employers may use this MSDE to supplement
othar information gatharad by them in thedr efforts 1o assure the health and safety of thair
employees and the proper use of the product This summary of the relevant data reflects

professional judgment. employers should note that information perceived 1o be less redevant has
not been included in this MSDS. Therefore, given the summarny nature of this dotument. Unifrax
Corporation doas nol extend any wamanty (expressed of implied), assumea any responsibdity, or
make any representation regarding the completeness of this information or its sustability for the
Puposes envisioned by the usar
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(> Thermal Ceramics

MATERIAL SAFETY DATA SHEET

MSDS Ne: 203

Date Prepared:  08/01/1987

Current Date: 4132008
Last Rovised: (04/1 12008) ]

Product Group:
Chemical Name:
Synonyms:

Trade Names:

Manufacturen'Supplisr:

EEEMBOBTIONT “ﬁ\_:,_h

R e e T et e

COMPONENTS

vy N "

Sica, Aot
Siarch

REFRACTORY CERAMIC FIBER PRODUCT

VITREQUS ALUMINGSILICATE FIBER

RCF, peramic fiber, synthatic vitreous fiber (SWF),

man-made vitreous fiber (MMVF), man-made minenal fiber {MMMF)

SAEEVES

Katwook Riser Kiscraaol® Wet (all grades)

Kaowookl RES-A Kacwooslh Element Suppon
Car-Wooll Wet Wrap, Wel Wrap HT

MODULES
Pyro-Bloo® Phus XT
Pyro-Bloo® Phus [T

BOARDS g SHAPES

Kaowoodl 120, M, Rigidized M, HP, PM, HT, Z300R, 2300H, WF, 363E
Ceraform®. 102, 103, 140, 141, Cusiom Mokled

FirpMaster® FirpMasion® NS

T™ 2300

Thprotecss HT, HP, LD, A AR

Tharmal Ceramics Inc.
P. 0. Box 823; Dept. 300
Auvgusta, GA J0863-0823

Far Product Stewardship and Emengency Informaticn -
Hodline: 1-800-723-5681
Fax: TO6-560-4054

For additicnal M5DS5s and 1o confirm this is the most current MSDS for the
product, visit our web page [wew.thermalcovamics. com].

GREDIEHTB

% 0¥ WEIGHT

8- 80
5-18
4-8

{Sen Section B "Exposure Controls | Personal Protection™ for exposure guidelines)

(3. HAZARDS IDENTIFICATION

WARNING!
POSSIBLE CANCER HAZARD BY INHALATION

Eﬂm"“ﬂ'mmr

| M5DS5 No: 203 Date Prepared: 08011987 Current Date: 4/13/72008 |
Last Revised: (2471
Thees has been no increased incidence of d i sbud g occupationally exposed workers. |0

animal shucses. lang orm labaratory EXpesLE 1 thﬂnm of times hugher than nomal ccoupational Bxpasures
hag produced fibrosis, lung cancer and maess
specally sized o manimize redent resprability.

shers. The fibers used in those studees were

in rats or b

OTHER POTENTIAL EFFECTS

TARGET ORGANS:
Foesspratory Tract (noss and thioal), Eves, Siin

5 qmrrurmum mmmwwm Symploms mary inclade
mmufﬂnmq'mn cough or chesl deoosmion

Y. Mkl b Fibmra trary be sbradnn, profonged coniac! muy Caus damags 1o Ihe culer

ey cause lnmp
surfach of the e
Mekayy causa | ¥, mid mech i E Ty S0 pesull i inflasremation, rash of dcheng

Pro-sxistrg cEreitng nmn-':m-'-:w iy Do g by
bl whes Fue 8 Piaer 5] BRTHYS ity TR Gt Ao of Shan A firs e aery ITILIMGN

Although stuthes, involing
disease, results from animal testing have been used as the basis for hazard dassification. In each of the foliowing
cases, the conclusaons. ane qualitative cnly and do not rest upon any quantitatiie analysis suggesting that the hacad
actually may oour &l cunmenl cotupational exposure kvels.

Tow intenations Agency for Resserct on Cancor (UAC) contmed i Cciober 2001 el Group 25 (poesite humen

mwwﬁﬁmmm
Thay Sevars Annusl Rispon on C gen (1554). prap
5 | L

d by thar Kational T dogy Proge
b by TGN

Tha Amarican Conb af G 1 tal Hyglenists [(ACGIH) has diad RCF a5 “A2-Sulp Husmin
Carcnagen "

The Comméssion of The Ewropean Communities (DG X1 hae classified RCF s a substance “Fat should be reganded as i
# i cavtinogenic o man.”

The State of Califomia, pursuant 1o Proposiion &5, The Sads Dnnking Waler and Toxic Endoecement Act of 1686, Fas sbed
“pesrmec Sbers {arborne Sbers of resprable size]” as a chemcal known 1o The State of Cabformis i cause canosr

Tha G [ Agency {CEPA) has clssiied ACF as carcnogenc” (Group 2)

Thas C Ha ok Warerial (WHMIS) = RCF i classifed a9 Clags D24 - Maberials
Causing Offer Toaie Effpcts

Tha Hurarehoiss Mubsriali entification System (HMIS) -

Hiath 1 Flamimaluliy o Rishztnaty o Piafboral Protecton index: X [Emphiyid Dildrmanid)
[ diobed Bobintial o chiords affadti)

occupationally axposed workes, have not identified any increased incidence of resprralony

conlinugs 10 b the

€0¢Z SASIN uolje|nsu] @loomoe)y G°¢Zl
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| MSDS5 Me: 203 Date Propared: 08/01/11987

Last Rovised: (041 30006

Current Date: 4132006 | M5D5 No: 203

Date Propared: 08011987 Current Date: 4/1372006
Lot Ravisod: (0401

| 4. FIRST AID MEASURES

[6. EXPOSURE CONTROLS/PERSONAL PROTECTION |

Irmwmmmmmmwm-mmm Sae Section B for add | L]

reduce or elminale exposure.

EYE IRRITATION:
If eyes become imitated, flush immediately with large amounts of lukewarm wader for at beast 15 minules. Eyelids
should be hald away from the eyeball to ensure thorough rinsing. Do nat rub eyes.

SKIN IRRITATION:
If slon becomes imtabed, remove soded clothing. Do not nub or scrasch exposed skin, Wash area of conlact
thareughity with soap and water. Using 8 skin crearm of lotion afer washing may be helphl

It gastraintashingl ract irmdaton davelops, mowe [he person b & dust fres anvinonment.
- If the above symploms persist, seek medical attention. -

Skin ard respirabory effects ane the nesull of temporary, mild mechanical sritation. fiber exposune does not resull in
allergc manifestations.

5. FIRE FIGHTING MEASURES |

NFPA Codes: Flammability: 0 Health: 1 Reactivity: 0 Special: ©
MFPA Unusual Hazards: Nane

Flamrmable Properties: Narme

Flash Point:

Hazardous Decomposition Products: Nore

Unusual Fire and Explosion Hazard: Nore
Extinguishing Media: Uise extinguishing media suitable tor type of surmounding fire

[6. ACCIDENTAL RELEASE MEASURES |

Avoad creating airborne dust  Dust suppressing cheaning methods such as wal of vacuuming should be used
o chean the work area. I vacuuming, the wacuum should be equipped with a HEPA fiker, Compressed air or dry
swaping should not be used for cleanany

STORAGE
Stong in original containgr in a dry aea.  Keep container closed when nat in use,

HANDLING
Handig ceramic fiber cansfully. Limil use of powes lodls unless in conjunction with local exhaust Use hand tools
whanaver possible. Frequently clean the work anea with HEPA filtered vacuum or wet seeeping 1o minimize the
accumutaben of debris. Do nol use SOMpredaRd o ol gean-up.

Product packagng may contain residue. Do nol reusa.

EXPOSURE GUIDELINES
MAJOR COMPONENT OSHA PEL MANUFACTURER'S REG. |
Rebociones. Fioers, Aluminosibcale | Mone Established” [ 0.8 Poc, Bhe, WA= ]
o Thery is o apeclic regulaony standeed for RCF inthe U5, O5HA'S "Paticulale Mot Dihersise Fegulsted (PNOR)" standand
|28 CFR 165101000, Subpan 2, Air Co | applies g y - Tolal Dust 1% mg/m’. Respirable Fraction & mgim”.

= The Refractory Coramic Fibars Coaliton (RCFC) has sp d - iy prd apid by Sludiet 1o
MMMFMMMMWHMMM Mmmmmwm
scnce, conduciod a thorough neview of the ROF-relaled scientifc Merature, and further evaluated the data in & stale-of-the-
a1 quiniitativg fisk assesemen). Based on thees ofiors and i v sbaance of an O5HA PEL. RCFC has adopled a
recommendad exposune guideine (REG), as medsured under NIOEH Method T400 B, The manufaciurers’ REG is intended
hmwmmmmmwmmmuwwum

5 efors by and p LTt - with the L5, Errincrrsntsl
Proteciion Agency.

OTHER OCCUPATIONAL EXPOSURE LEVELS (OEL)

RGF-netated occupational exposune limis vary inbemationally. Regulatory OEL examples mclude: Austraba - 0.5 oo
Austria — 0.5 liee. Canada - 0.5 0 1.0 Moo, Denmark - 1.0 e, Franos - 006 Uee, Germany - 0.5 oo (0,25 Vec for
niw installations), Metherands - 1.0 Uee, New Zeatand - 1.0 Mee;, Norway = 2.0 Moe, Poland - 2 0 Uiee;, Sweden - 1.0
fee; United Kingdom = 20 Bee. Non-reguiatory QEL examples inclsde: ACGIH TLY = 0.2 flec: RCFC REG = 0.8 fico
The obpeciives and crileria underlying each of these OEL decisions also vary. The evaluabon of gccupational exposure
lirrits and ther nelative applicabaty to the workplace is best pesformed, on 8 casa-Oy-case basis, by a quakfied Indusirial
Hygeenist

OTHER COMPONENTS QEHA PEL

Silica, Mmphous el ) or 20
Starch 15 5 ar by

* % 3y = Percent of orystaline siica

DTHER QCCUPATIONAL EXPOSURE LEVELS IDEL)

Interruascnal pabonal ap bty (OELS), bofh regulatony and non-regulatony, for b o ingradinnts in This product may
vify, Contact the appropeiste. kocal regulstany suthorlty for Surrend rmits. The evakiibon of cooupationsl axposuns kmis and the

delerrenation of their relative spplicabbty 10 the workplace are bost performed, on a case-by-case basis, by & qualied Indusirial

Hygarasl.

Mo v CEL

MANUFACTURER'S REG.

Mo Estabished
Blowwr Eptablghed

inchude: ACGIM TLVS (8 br., TWA) Sikca, amorphous = 10 mgém™. Starch = 10 mgim”

Usa leasible anginsading contols such a8 local eaxhaust ventdalion, poird of generabon dust collection, down drafl work
atalions, emission controlling 1oal designs, and materials kandling equipment designed 1o minimize srbome fiber
BTESSIONS

Whan andicr administrative controls ane insufficient to maintan workplace exposunes within tha 0.5 Voo
REG, tha uta of appropriahi reapiralody probection, pursuant 1o tha reguiraments of OSHA Standards 28 CFR

110,134 and 20 CFR 1928 103, is recommended The following information is provided s an example of appropriate
respiratory prolechion for aluminosilicate fibers. The evaluation of workplace hazards and the identification of
Bppropriale respiratony protecton i best performed, on B case-by-case basts, by a qualiied Industrial Hygienist
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MSDS No: 203 Date Prepared:  08/01/1987 Current Date: 4/13/2005 | [ MSDS No: 203 Date Prepared: 0BI01/1987 Current Date: 4/13/2006
Last Revimed: (0471 Last Revised: ({471
|9. PHYSICAL AND CHEMICAL PROPERTIES
MANUFACTURE RESFIRATORY PROTEC REC DA
WHEN HANDLING RCF PRODUCTS ODOR AND APPEARANCE: Fiber shapes
Baripiralie Al Filst Concartrution R piratar Regomanindition 1 CHEMICAL FAMILY Witreous Aluminosilicate Fibars
BOILING POINT: Mot Applicable
P ol SebaeTrnsd Bl RApaCed 10 b Dolow 5.0 D0 based on | HBE-Ince, Sr-puritying Nespaalir quppd wih & HIDSH- WATER SOLUBILITY (%) Mod Solube in Waler
| cperation cerified P10O L MELTING POINT: 1760" C (32007 F)
“Relably” e than 0§ Doc Siee rocormenandation bk for ndradual worker requasts. SPECIFIC GRAVITY 2E0=275
T T T [Tt g e —— T VAPOR PRESSURE Mot Applicabile
fardd P0G prticulin fited pH Nol Applicaie
0 ke - 25 Ties mmw-nmwwmmw- VAPOR DENSITY {Air = 1) Mot Applicatie
carshad P00 particulats s Soridgn of PAPR % VOLATILE: Mot Applicatie
Greater than 25 ice Pmmmmuummnwnwm MOLECULAR FORMULA Mot Applicatis
n contimous fow
Wi indrodual wollears Feques! IsEprEIonY IObRCHNN S & -‘-le‘ﬂh‘m Such BE & SEpoiabin partculite
maades of personal coemfiord o choscs and expossres e e 5 wath filber gpes. rabed MBS or batter. |1IJ.ET.Q.BIL}T‘|"ANDHEA.C11".I"ITY
“rediabéy” besow 0.5 iice (B-he. TViA) mwhummdmm

! Mobe: The P100 recommendation is a conservative default cholce; in some cases, solid arguments can be made
that other respirator types (e.g., N85, RSS, ¢ic.) may be suitable for some tasks or work environments. The P100
recommndation is not designed to limit informed cholces, provided thet respiratory protection decislons
comply with 28 CFR 1910.134.

Dther information;

+  Concentrations based upon an esghi-hour time wikghbed average (TWA) as determined by air samples collected
and analyzad pursuant to MIOSH methad 7400 (B) for airborme fibers.

+  The manufsctuner recormmends (e use of 8 full-lacepiacs, Bir pundng fespirator squipped with an Bppaopriats
partaculabe filter cartidge duning furnace tear-out events and the removal of used RCF to control exposunes (o
airbome fiber and the pobental p co of crystafing silica. If exp o lavals arg known, the respiratony
protection chan provided above may be apphed.

¢ Powriial exposure to olher airbome conaminants should be evaluated by & guaified Industrial Hygienist for the
selection of appropriate respiratory probection and air monioring

*  Inthe absence of other obeclive data of when concentrations. are unknown, thi manufsciures recommends he
use of @ haif-face, air-puniying respirator aquipped with a NIOSH-cartified P-100 particuiate filer carindge (See
above noda).

Skin Profection;
Wear glowes (e.g. cofion), head coverings and full body clothing as necessary 1o prewend skin irritabon. Washable or
disposable clothing may be used If possible. do not take wwashed work clothing home. If solied work clothing must
b taken home, employers should ersure employees are trained on the besl praclicns i MINIMIZe of 8ol non-work
dust exposure (&g, vacuum cothes befone leaving the work area, wash work clothing separately, finse washer before
washing other household clothes, elc.)

Eye Protection:
Waar salety glasses with side shields or other fonms of eye profection in compliance with appropriate OSHA standards
o presvend @yl imtation. The wuse of contact kenses is not recommanded, unless used in conjunclion with appropriate
&ya prolection. Do not iouch eyes with soiled body parts or maberials. |f possible, have eye-washing faclibes readily
arvailable where eye iritation can ooour,

HAZARDOUS DECOMPOSITION PRODUCTS: ﬂ'nduufnl-boﬁ and trace of ammaonia may be released from starch
during initiad heating of this product
HAZARDOUS POLYMERLZATIIN: Mol Applicable

[11. TOXICOLOGICAL INFORMATION ]

Epldemiciogical studies that inciude most peogple wha have ever worked in domestic RCF producton have indicabed no
increased incidenca of respiralony diseass of ather signilicant health effects in oocupationally exposed workers. In
animal studies, kag-lem), high-dose inhalation exposure resulted in the development of respiratorny disease in rats and
hamsters.

EFIDEMIOLOGY;
The Uinsversity of Cincinnali is conducting an ongoing spidemlags mvestigation. The evidence obtained fram
employess in U5 RCF manufacturing Faciites is as folows

1) There i no evidence of any Sbrotie lung disease (imerstitial fibrosis) from evaluations of chast X-rays.
2) There i no evdence of an elevaled incadence of lung disease among RCF manuiactuning employess.

3) bn early sbudies an apparent statishcal “rend” within the exposed populabion was cbsenved batween RCF axposure
durabon and scme measures of ung function. The observabons wene clinicaly insignécant. Il these obsarvations wen
frade on an ndvidusl employes, the resulls would be interpreted as Baing within the rormal (predicted) respiratony
range. A mane recen longitudinal study of employees with & ar more pulmonary furnction bests refules the earfier
chsenvations, finding no effect on lung function associated with RCF production experience. Intsal data (circa 19687)
seemed fo indacale an interactive effect babwaen smoking and RCF exposune; more recant data, however, found no
interactive effect Nevertheless, 1o promote gocd healh, RCF employess ane still sctively encouraged nol to smoke

4) Pleural plaques (Ihakening along the chest wall) have been obsarded in a small number of RCF employees. Some
studies appear 1o shaw a relationship betwesen the occumence of pleural plaques on chest radiographs and the foliowing
variables: (@) years since RCF production hine date: (b) duration of RGF production emplayment. and (c) cumulative
RCF exposure. The best evidence io date indicates that pleural plagues are 8 madker of exposure only.  Pleural
plaques. are not sesosiated with pulmandary impairment. The pathogenesis of pleural plaques remains insomplately
undersiood. however, the mechanism appears bo be an nflammatory response caused by inhaled fibers.

Z1 uonoas
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A nunber of lxicological studies designed to identity any pobential ealth efects from RCF expoaure have been
completed. Inone study, conducted by the Research and Consulting Company, (Geneva, Switzerdand), rats and
hamsters wede sxposed to 30 mg/m® (about 200 fibersicc) of specially-prepared RCF for & hoursiday, § daysiweed, for
up o 24 monihs. I rats, & slatEbcally sigrhian increass i Iung LeTsre Was sbsarvind, B0 Medolhaliomas (cances of
this pheusral lning bebween i chist wall and lung) were alss idenlified, Hamsters did nal develop lung lumars,
howeer, inberstitial fibrosis and mesothelioma was found.  Some, in the scientific community, have concluded that the
“maximum iolerated dosa” wis excesded and that significant particle contaminaton was 8 confounding issue; therelone,
these study Bndings may not nepresent an accurate assessment of the polential far RCF 10 produce sdverse health
effects

In & retated multi-dose study with 8 simiar prosocol. ofher rats were exposed 1o doses of 16 mgim®, 8 mgim®, 3 mghm®
which cormesponds to about 115, 75, and 25 fibers per cubic centimeter respectively. This study found no statisbcally
significant increasa in lung cancer. Some cases of pleural and parenchymal fibrosis were Seen in e 18 mgim® dose
group. Some cases of mild Bbrosis and one mesothalioma were observed in the 9 mgim® group. Mo Boube resparatony
effects were Sean in the rats in the 3 mim® exposure group, which suggests that here may be & dossfresponds
threshald, below which inneversible respiratory impacts do not oocur,

Other toxicological studies have been conducied which utlized nor-physislogical exposure methods such as
intrapleural, intraperitoneal and intratracheal implantation or injection. Some of these studies have Tound thal RCF is a
pobential carcincgen. Some experts, however, sugges! that these tests have limited relevance because they bypass
mary of the biological mechanisma that prevent fiber deposition or faciliae fiber clearance.

Silica,_amorphoys: Towe effects described = animals from single inhalation exposures of amorphows silca include
P nesparBlory iritaton, lung congesbon, bronchitis, and emphysema. Repeabed mhalation exposures at
mumnrmm1mw«?mmmmmum lung changes. Mo progresshe pulrmonany
fibrosis was seen and the observed lung changes were reversible. No adverse effects wene obsenned in this sthudy at 10
mgim®. o animal test reporis are available to define the carcinogenic, mutagenic, o reproductive afiects

To ocbyiain more epidemiclogy o taxicology informabion, please call the 1o free ielephons number for the Themal
Caramics Product Stewardship Program found in Section 16 - Other Information

[12. ECOLOGICAL INFORMATION ]
Mo ecological contems hive been identfied
[13, DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT:
T present waste matéials from becoming airbame during waste storsge, transportation and disposal, a covened
contaner of plastic bagging is recommendad

RCF, as manufactured. is not classified 2% a hazardous wasie according bo Federal regulations (40 CFR 251). As
manufachsred, RCF was lested using EFA's Taxicy Charachenstc Leaching Procedure (TCLP). Results showed there
Were no deleclable conlaminants o detectable leachable comaminants that exceeded the neguisiony kvels. Ary
processing, use. alteration or chemical additons fo the produdl, as purchased. may aker the disposal requirgments:
Under Federal regulations, it is the washe generator's responsibality 1o propery charactenze a waste material, i
daterrning il it i 8 "harardous” waste. Check local, regional, siate of provincial regulations 1o dantify all applicatle
disposal requingimenls

(14, TRANSPORT INFORMATION I
LS. DEPARTMENT OF TRANSPORTATION (DOT)

Hazard Class: Mot Regulabed Unied Mabons (UN) Mumber: Hat Applicable
Labsis: Mal Appheable Moith Amiech [MA] Mumbes Mat Applhicabie
Plscards: Mat Applcable Bil of Lading Product Marme

MEDSE No: 203 Date Prepared: 08/01/1987 Current Date: 41372006 l MSDE No: 203 Date Prepared:  0B/0111987 Current Date: 4132006
Last Revised: 1 Last Rewised: 1

Caradian TDG Hazard Class & PIN: Not regulated
Mot classilied &s dangerous Goods under ADR (road), RID (irain) or IMDG (ship).

[15. REGULATORY INFORMATION ]

UHITED STATES REGULATIONS

EPA; Superfund Amendments and Reauthorization Act (SARA) Tithe NI - The product doss
nol conlsn &Ny subsiances reponabile under Sections 302, 304, 313, (40 CFR 372)
Sections 311 and 312 (40 CFR 3T0) apply |delayed hazard)
Toxie Substances Control Act (TSCA) - RCF has been assigred a CAS number,
Mwm unmmﬂmummmmm
e Er -mdl.hh'lhrhci

:EERGM}MM Chean Alr Act MI FEGFWII fibars with an average dismeter
greater than o micron and Bus (s nol considered & hazardous B

OFHA: Comgly with Hazard Communication Standards 29 CFR 19901200 and 25 CFR
1%53;'#“!!-[*1“1 Protection Standands 76 CFR 1910134 and 28 CFR
1 0.

California: Caramc fibers (pirbome panches of resprable s2e) i kted in Proposition 65, The Sate

Drinking Water and Toxic Enforcement Act of 18908 a8 & chemical krdwn 1o the Stake
of Callomia 1o cause cancer.

Othar States RCF products are nol known (o be regulated by stabes othar than Calfomia; howaver,
state and local OSHA and EPA requiations may apply o these products. 1f in doubt,
contact your iocal rgulsiony agency.

INTERHATIONAL REGULATIONS
Canatla Canadian Workplace Hazardous Materials Information Systern (WHMIS) - RCF s

classified a4 Class DZA - Materials Causing Other Taxic EMects
Canadian Environmental Protection Act (CEPA) - AN substances in this product ans
listed, as required, on the Domaestic Substances List (D5L)

European Union: European Directive 87/84/EC classified RCF as a Calegory 2 carcinogen; that s it
“should be regarded as if it B carcinogenic to man.”

[16. OTHER INFORMATION |

BCF DEVITRIFICATION:
As produced, all RCF fibers are vitreous (glassy ) matenals that do not contain crystaline silica. Contnued exposung 1o
elevated lomperatures may cause these fibers to devitndy (become crystaling), The first crystafling formation
(rmuilite) begins io ocour 8t approximately 585 G (1805° F). Crystalline siica (cisiobakbe) Toemation may begin at
temperatures of approximately 1200° C (2192° F).  The occurence and extent of crystalline phase formabion is
dependent on the duration and temperatune of exposune, fiber chemistry andior the presence of fluxing agents. The
presence of crysialing phases can be confirmed cnly throwgh laborabory analysis of the “hot face”™ fiber,

IARC's evaluation of crystaling silica stabes “Crystalling silica inhaled in the form of quartz or ensiobalite from
occupationall SOUFCEs is carcinogenic ko humans (Group 1) and additionally notes in making the overall evaluation, the
Warking Group nobed that carcancgenicity in humans was nol delecied in all indusirial crcumstances studied
wmmMWMMWﬂmwnﬂuummmmmn
biclogical activity or distribution of its polymorphs.” (LARC Monograph Vol, 88, 1997 NTP lists all polymorphs of
crysialine sikca amongs! substances which may “reasonatdy be anlicipated to b carcnogens
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IARC and NTP did nol evaluabe afier-service RCF, which may conbain various crystalling phases. However, an anakyses
of afler-sarvice RCF samples chlained pursuant o an #xposure monilanng agresmant with the EFA_ found that in the
flumacse conddons sampled, most did nol contain detectable levels of erysialine silica. Other relevanl RCF shudies
fourd thal (1) simulated afersenics RCF showed ke, of no, aclivity whise sxposure was by inhalabion of by
intrapesitoneal ingsction: and (2) afer-service RCF was nof cytolows fo macrophage-like cells al concentrations up o
320 pgiem’” - by comparison, pure quartz or cristobale were significantly active at much lower levels (crca 20 pgiom’)

probection should be provided in compliance with the Product Stewardship Program and OSHA standards

Respiraiony
Dwring removal operations, a FULL FACE RESPIRATOR s recommanded 1o neduce mhalation axposure along with aye
and respiratory IrBct imitabion. A specific evaluabion of workplace hazards and the denlification of appropriate

ngm has establahed @ program bo provide CusiNTers with up-to-date information regarding the

proper use and handing of RCF. In addition, Thermal Ceramics has eslablished a program to monilor airtorme fiber
concentrations at customer tacilities. If you would like morne infarmation about this program, please call your local
suppliar or visd ong of the following web sites

Therrnad Cerarnics - Global www, (hemalermics Com
Refractory Ceramic Fibors Coalition [LKSA) www RCEC ot
ECFIA (Eurcpe) ww acha g

LABELING:
As product information labeds may be required on RCF packages, check local destination regulations bedore shipping

| | MSDS Ne: 203 Date Prepared: 08/011987 Currant Date: 471372006
Last Ravised: (04132006
ACGIH: Arvican Conk ol G tal Industrial Hygonits
ADR- Camiage of Dargerous Goods by Road (intemational Flegulaton)
[ T Choan Adr Act
CAS: Charmical Atitrscts
CERCLA: Emvirorsmenial Response, Compersation and Listsity Act
DsL: Domastc Subrsiancis List
[2FH [Exropean Umicn
free: Filprs por cubsc Conmimahn
HEPA: High EMicesrcy Partcutabe Air
HMIS:
IARC: memational Agoncy for Risearch on Cancer
A TA: Intermational Ak Transpon ASocaaton
IMDG: ] x Goods Code
mghm®: Wdlgramng par cubse maber of as
mmpcl: ikon parbcles per cubsc meber
HFPA: Mational Fire Protection Association
HIQGH; Hatignad Irstitule for Ocoupateonal Salety and Health
OB Safety and Health i
28 CFR 1910.134 & 1926.103: Protecton Standards
20 CFR 19101200 & 193955 O5HA Hagard Commumication fiarsisds
PEL: Permissbie Exposure Limi {O5HA)
FiN.
PROC; Partiglates Mot Ctharwga Clagaife
PROR Paticdatos Mot Othervse
PSP Product Ssewardship P
RCFE; Coavpmic Fibers Coaltion
RCRA; Resoucs Conservaion and Recoveny Act
REG: R chnd Exp Gusdelr (RCFC)
REL: Recommisnded Exposara Limi (NIQSH)
RiD: Camage of Dargerous Goods by Rad (intemational Regulatons)
SARA: Aumsindminits ared Rosuthofiraton A
SARA Tithe li: Ermestpincy Planring and Community Right 1o Know A
SARA Seothon J03: Harardous Subsianoos
SARA Section J04: Ernpegancy Foobairis
SARA Section 311 MEDNS s of Chemcals and Harscdous brrendory
SARA Secton 31T and Hazamdous Inseniony
SARA Section 313 Toe: Charrecali and Robeiis Regoning
STEL: Shorl Tesm Exposwre Limé
BYF: Synihaetic Vitreous Fiber
TDG: Trarsporiaton of Good
TLV: Threshold Limit ke (ACGE)
TSCA: Towic Substances At
TWA: Tirna Vnighied
WHMIS Harardous Matesials InformaSion Sysfem (Canada)

Revision Summary;
Section 1: The foloeing products have been added
Thesmotect® HT, HP, LD, A, AR; Car-Wool® Wal Wrap, Wet Wrap HT.

THERMAL gmlcﬂ- ENVIRONMENTAL, HEALTH & SAFETY DEPARTMENT

DISCLAIMER

The infarmation presended harein i presented in good fath and baleved to be accurate 8s of the effective da%e of this
Maledial Saety Data Sheel. Employers may wse this MSDS to supplement other information gathened by them in their
efiorts to assure the heakh and safety of their employees and the proper use of the product. This summary of the
relevant data reflects professional judgment. employers should nobe that nfoemation perceived 10 be less relevant has
nol been included in this ME0DS. Thenelons, given the summany ratune of this document, Therrmal Ceramics does ol
extend any warranty (expressed or implied), Sssume any responsibiity, of make any representation regarding the
completenass of this information or its suitability for the purposes emvesionsd by the use.

Z1 uonoas
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Material Safety Data Sheet

[ x

on Vi—Health Hazard Data

RTV SILICONE 732 ¥ ol Entry inhaaton | Haint I Ingestunt
Yes Yes Yes
RED HI-TEMP Hazards Acute and Chionic) EYES: Direct contact may burn ey, irritate severely or
[IDENTITY (a2 waect on lntied e Bt permanently injune depending on exposure. SKIN: May cause
SAF-T-LOK RTV SILICONE 732 (NS ATICH NS SANS (A M et
. Wapars blood, lungs, PErvoL
fianuipcasnas’s nama CEANCY | SphOn B gystems. INGESTION: Small amounts should not injure.
SAF-T-LOK CHEMICAL CORPORATION Ehemirec 1-B00-424-9300 g b sty e ki e
300 EISENHOWER LANE NORTH T Hamber for .
LOMBARD. ILLINOIS, USA 60148 30.495-2001 Corcioopenichy: NI e r——— -
Diate Propared '
ONERSIER 1, 2008 [Signs wd Bymptears. of Expessire Vary sccording to degree of exposure. Minimal exposure shauld
|Section I—Hazardous Ingredients/identity Information S— nat injure. See above for symptoms of prolonged exposure.
gmm Identty. Common Name(s]} [OSHAPEL  [ACGIMTLY | Aecommended [% (optional) = H i ¥ Bagareied Prolonged toluend oversxposure may aggravate euxisting eys,
- T 10 [skin & respiratory disonder.
posions [Emargancy and Farsi Aid Procedures EYES: Flush with water for 15 minutes, get medical attention.

* TLV based on acebc acid formed during cuning

Al eamponents of thie product are listed on the Toxic Substance Contral Act [TSCA) inventary of
|chemical substances mainlained by the U.S. Envirenmental Protection Agency.

SKIMN: Wash with soap and water. INHALATION: Remove to
air. INGESTION: Get immediate medical attention d a
lur!n amaunt is swallewed..

|Section NP hysicaliChamical Characteristics

on Vil—Precautions for Safe Handling and Use

Use absarbent material o colect and contain for sakvage of

i Remaowe all source of ignition and wear
{Bofng Pont *300'F  [Specitc Gy Hi0 = 1) 1.05 prmdwlnn equipment. ! e
{[vapar Pressue fmm Hg) @ TTF =5 mm e e A Wiastn Disposal Method Dispose in Bccordance with State, Federal. and local anti-
wm.“ e e —— o2 pollution and waste disposal regulations.
i Wiadee [Less than 0.1% :m":;.“s"““ Keep container closed and away from heal, sparks and open

Mppoaance and Odor | Semi-solid material with acetic acid edor. Red color. [ame.

e Static electricity may accumulate and create fire hazard

on IV—Firs and Explosion Hazard Data [Ground fived equipment.

imemm Open cup >250°F ]Fhmn-u-l.mu iLEl. MUA lual. MiA ]

on Vill—Control Measures

Prodection [Spacty Typa) [organ: ;

I;Eﬂmuwum [Watar, watar fog. Carbon Diowide, dry chemical, foam. s ‘:Wh'p‘ sacd NIA

Fire Fightiong Procedhres contained breathing apparatus and protective clothing mcommanded

be wom in fighting fires invalving chemicals. aly RECommanded |Gt Wi
Urusial Fie nd E splosion Hazants |None Known. —— Rubber of plastic [Ere Prosecson Chemical worker goggles
2 Clomire of Equep |aprons, boots

Section V—Reactivity Data

ol ity fréoaHyplentc Fraciices [Wash promptly upon any detectable contact,

e Awoed
¥ |Exposure to aif untd resdy 1o use.

{roompatsbbty (Maberials b2 Avoad) |Duidizing material can cause a reaction
I¥ Decomp e Silicon Dicoidle, Carbon Dioxide and iraces of incomplately
burned carbon products.
e | |condtions 1o Avod NIA, |

The inforration on this data sheet represents our curment data and best opinion as 1o the proper use in
handling of this product under narmal conditions. Any use of the product which is nol in confarnance
with this data sheet of which invohees using the product in combination with any ether product or any
ather process is the responsibility of the user.

CEL dUOIIS ALY 2¢€.0 SASN 9°¢CL
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Section 12

12.1 MSDS MagnaForm Boards

ESTERN INDUSTRIAL CERAMICS

/

agnalorm

MATERIAL SAFETY DATA SHEET

MANUFACTURER/SUPPLIER: WESTERN INDUSTRIAL CERAMIC 5, INC.,
ADDRESS: 10725 S.W. TUALATIN - SHERWOOD . TUALATIN, OREGON 97062
EMERGENCY PHONE: 1-%00- 727- 9424
1-503-692- 3770 ) |
SECTION I: PRODUCT IDENTIFICATION:

TRADE NAME:
¥ {

MAGNAFORM BOARDS & SHAPES

CAS NUMBER: MIXTURE

SYNONYMIS): CERAMIC FIBER, REFRACTORY FIBER;
REFRACTORY CERAMIC FIBER; MMVTF: RCF.

CHEMICAL FAMILY; WITREOUS ALUMINGSILICATE FIBERS

MOLECULAR FORMULA: NA

MOLECULAR WEIGHT: Na

FPRODUCT CQDE: MA HIERARCHY: NA

COMMENTS: MAGNAFORM BOARDS & SHAPES are made of bulk: refractory fiber
from several manufacnes, inorganic bindsrs, and additionally, in some
compositions fom starches, mmeral wool, or polycrystalline alumina fiber

'SECTION 11: PRODUCT HAZARD SUMMARY:

HEALTH: WARNING!
EDSS!BLE CANCER HAZARD BY INHALATION
MAY BE HARMFUL IF INHALED (harard depands on duration and level
of exposure
MAY BE IRRITATING TO SKIN, EYES, AND RESPIRATORY TRACT

FLAMMABILITY: NON-COMBUSTIBLE

REACTIVITY: STABLE N 4 o

ND =NO DATA

WA =NOT AFPLICAELE

12-32 LA-306 Operation & Theory





