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NOTICE TO USERG ~

This Material Safety Data Bheet (MSDS) contains information necesaary for the health and safety training
and personal protection of the users of Malerolon polycarbonate resin, This publication must be road by
plant.safety personnel and explained to those workers who directly handle any Makrolon polycarbonate
resin.. ‘ .

This booklet generally applies to all grades of Makrolon polyearbonate resin although physical property
data for different product grades and colors may vary. 1t is impertant that the package labele, process
broghures and product information bulleting for the particular Makrolon polycarbonats resin product being
handled and processed be consulted. For assistance in the handling and processing of Makrolon polycar-
bonate resiln, contact Mobay's Plastics and Rubber Division technical personnel.

The infsrmation in this document relates only to Makrolon polycut;onﬁt:e reain. It ia not intended to address
the sultability of Makrolon polycarbonate resin for any rpscific.end-use applieations nor any precautions
asseaiated with use of finished produets. .

USER RESPONSIBILITY

Malrolon polycarbonate resing ave not hazardous when handlad and used properly: Howaver, it is impossible
1o predict all situations and senditions which may exist in the workplaces where Makrolon polycarbonate
resin 18 processed and used. Therefore, it is the user's responaibility to provide a safe workplace as wsll
as to examine all stagns of operations where precautions (in addition to those outlined in this publication)

are required. :

THE PROOESSING: OF MAKROLOﬁ POLYCARBONATE RESIN SHOULD BE CARRIED CUT UNDER
THE SUPERVISION OF QUALIFIED PERSONS. ' -
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MANUEACTURER IDENTIFICATION

Mobay Crnrporation

Plastics and Rubber Division
Mokay Road

Pinshurgh, PA 15205-0741

EMEARGEMCY TELEPHONE NUMBERS

Transportation Emergency Telephone Numbers

CHEMTREC: 800-424-9300
District of Columbin: 202-483-7818

NonTransnortation E an ephone Numbes
412-925-1800 !

PRODUCT IDENTIFICATION Y

The family of Makrolon polycarbonate resina includes both Biphent;l A (BPA) polycarbonate homopolymer
erd specialty copolymers based on BPA and other co-monomers. The copolymers mey be manufactured
as speciality resin grades or as componeats in polymer blends, Depending on which grade is selected, the

Tesin mey be sither selid pellet or granular powder in form. .

Base Rasin (Hcrnoﬁolymr)

Chemical FAMILY .eeverveceecnrranennens Vertsennnsrana Polyitrbonate .
Chemical Namer.......cccoveens e ... Bisphernol A Polyna.rbonlte

- Poly (Bisphenol A Carbonate)
Chemiecal Compaosition ......ccceev e viiiiimrsnnnens, Garban / Hydrogen / Oxygen -
Molecular Weight ....ccoceeiceieecceieeennnne v M, 20,000 to 40,000

M. 8 poo to 18,000

Chemical. Name (as, product of constituent nponomers e

Carbonic acid, polymer with 4,4'-(1-meth ethyhdane) bia [phenol}
Empirical formula: (CH,Oy C,sH Q0w OAS Nol 26087.45.0

Carbonie dichlorids, palymer with 44" (1-methylethylidene) bis [phenoll
Empiricel formula: (G, H 0./ CCLO),: C! 8 No.: 26071.63-8
Speclalty Resins (Copolymers) |
Common Name: Bigphenol A / Tetrabromobisphenol A Copolyuarbonate
Chemical Name (as product of constituent monomers)*:

Carbonic dichloride, polymer with 4,4’ - (1-methylethylidene} bis (2 8-d1bromophenol) and
4,4’- (1-methylethylidens) biz [phencl]

Empirical formula: (CCLQO- C,,I-I,,Br..o.)‘ CAS ’No 82844.27-2

4y figted 1 the EMW TSCA inventory of Chemice! Subsrancws ‘

I
|
1
i
i
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Additives :
Additives are incorporated to accentuate the physical and chemical properties of the base repin. These
additives include, among other speeific components, the following generic clasees of compounds. Most

commercial and developmental (designated
contain one or more types of additives.

Makrolon polycarbonate Resin DP;L-XXXX) products

' Colorants

Commercially available dyes and pigments
cadmium (insoluble sulflde and sulfoselenides),

retgroEnoe end meit amSHIO:

TYPE OF TYPICAL MAKROLON RESIN
ADDITIVE FUNCTION: GENE_HIC IDENTITY LEVELS DESIANATION
Thermal _ | Inhibit Orgaanic phosphites Less then | All products
Siabilizere | thermal Orgenic phosphosites | 0.10% .
. decomposition Alkyl spoxides
< and
discoloration '
Ultraviolet | Extend Substituted Less then |:All grade numbers
Light : outdoor benzotriazoles and 0.8% ending in:
Stabilizers weathering benzophenones BorT. .
life ' i
Impact Extend Elastomers Lesa than | All four-digit
Modifiers impact Polyethylene 8% ' grade numbers
astrength heginning’ with 7.
Reinforcing Provide .Glass fibors 5 - 30% All four-digit grade numbers
Agents vigidity ‘begirning with 8 or 8.
" and "All three-digit grade
stability . ‘numbers beginning with SF.
Flame Irmprove Polytetrafiouro- Less than | All four-digit
Retardants ignition ethylens, Organic 1% .grade numbera
resistance sults, Inorganic beginning: with € or 2
. salts All 8F grades.
Mold Enhance Aliphatic esters Loes than | All four-digit
Ralease proosssing Polysalkyl ssters 0.7% grade numbers ending with
Agents : B, 7, or 58 and Rx-2548
Blowing Foam Tetrazoles 5-15% ‘All BFC grades.
Agents molding Hydrazocarboxylates ) :
Colorants Impart color Dyes and Pigments Less than |-All fourdigit ¢olor
‘ (See Colorants below) | 0.01% ;n\unhau and SM Seriesz
- Trane- following the
parents. grads number.
Lena than |, H
% :
Opaques '
Mxlar;uan 880, E-3T6, 1743 andn-;w series polyoarbonate pradisols wtiise specially reatns, aRV-i-TBBa‘.I MMdeMMlI oresols, to impart flame

based on titenium dioxids, carbon bisck, phthalowyanines,
{end sxits, chromium (IID), silica (powder) and other

organic and inorganic compounds are used to formulate Mekrolon polycarhonate resina. In the resin
owder), these colorants and/or additives are encapsulated in the polymer

form (pelleta or granular p
resin matrix, Because they are encaps
%o creats any unusual hazards when handled and processed according to good manufacturing and
industrial hygiene practices and the guidelines provid
and Regulatory and Industry Standards sections).

ulated or bound in the resin matrix, they are not sxpected
8d in this publication (ses Human Haelth Deta

. - i
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PHYSICAL PROPERTIES”

. Appearance and Odor: Makrolon polycarbonate resin is an amorpho'us solid supplied in the form of

eylindriénl pellets, averaging 2.6 mm in diameter end 8.2 mm in l&

form for selected resin grades. It hae very little or nio odor. .

. Specifle Gravity!

. Bulk Density (Unreinforved):
Pellets

v - Resin Solubility:r -~ ' - S
Water (F,O) '
Metkylone Chloride (MeCl,)

. Tetrahydrofuran (TEIF) .

¢ Ignition Temperature (ASTM D 1928-Setchkin Method):

Flash Ignition
Self Ignition
. Tharmal Decormposition (Thermal Gravimet
Initial (Oneet) ’
80% wt. Loss

. Tempergture (Other):
Qlase Transition, Tg (amorphous)
Vicat Softening, ASTM D 1528
 Injection Molding, Typical Range

. Color Availability:
Natural

Clear Tints -
Saturated Colors
. Qdor:
~ Processing

. Other:
Vapor Pressure
- Vapor Denaity
Boiling Point
Evaporation Rate

ric Analysis in Airk

ngth or in a granular powder

L1-14

| 88« 42 Thfind

ﬁu'o!.u'ble

-

Approx. 20% by wt.
Approx. 15% by wt.

S40°F (449°C)
1070°F (632°C)

| 7B8°F (420°C)

. 896°F (4B0°C)

354-302°F (140-150°C)
806-318°F (1852-187°C)
8B0-850°F (288-343°C)

Transparent, translucent and
opague depending on grade
In varfeus grades
Trancparent to opaqus

l
Mild and not offensive to
moot individuals

. Not eppiicable

RiuAE Shown dre repTRTENIEN e for goneraipumpose graces beadd on materiat feated, Dala 0&N ey among nmpi&!. They are approximute and Whug shouid

not be Interpreted a8 MAAURENINAG specificanons,

AEGULATORY AND INDUSTRY STANDARDS

Toxic Substances Control Act (TSCA)
Commervial coded (J-coded) and Developmen

substances) are included in the TSCA INVENTORY OF CHEMIUAL

the U.S. Environmental Protection Agensy.

tal (JA/JB-coded) Makrolen 'polyca.rbona.te resin and all
other chemical substances incorporated into the resin (additives, fillers, colormnts, and other polyrmeric

SUBSTANCES compiled by

Non-commercial (hon-coded) Makrolon polycarbenate resin and other uham:eal mbﬁmes incorporated
into the resin tadditives, fillers, volorants, and other polymeric substances) may hot bo included in
the TECA inventory and may be subject to TSCA. section 5 (hX38) limitations fur research and devalop-
ment use only. !
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Oceupational Safety and Health Act -~ Hazard Communication Etandard (OSHA-HCE)
Makrolon polycarbonate resin has besn reviewed againat the criteris of the ORHA -Hazard Corpmunica-
tion Stendard 28 CFR 1810.1200. The products in their commercial form ars net hazardous under
tho eriteria of the faderal. OSHA-HCS. However, thermal procgssing and decomposition fumea from
the products may be hazardous (see Human Health Data sedtion). :

All ingredients, oolorants and gdditives used in the preperation of Makrolon polycarbonate resins
have been reviewed agninst the NTPE, TARC and OSHA lists for carvinogens. With the exeeption of
certain cadmium compounds, none of the ingredients, colorants ar additives are contained on these
lists, Some Makrolon polycurbonate resin grades contain cadmium in the form of inscluble sulfides
and sulfoselenides which are chemically stable pigments. Cadniiumi and certain cadmium compounds
have been listed a8 suepected carsinogens on the N'TP list and TARC Group 2B list. In those Makrolon

" polycarbonate resins which are formulated with cadmium basad plgments, the sadmiwm componnds
are encapsulated in the polymer resin matrix. Since they are;confined to the matrix, no exposures
are anticipated when handled and processed acsording to good manufacturing and industrial hygiene
practiess and the guidelizes prouvided in this MSDB. . ; :

Exposure Limita . i i

Makrolon polycarbonate resin pellets, granuler powder or dust are not included in the QIHA
Permisaible Exposure Limit (PEL) or ACGIH Threshold Limit Value (TLV) tables. Howsvar both OBHA
and ACGIH have established exposure limits for Inert or Nuisance Dusts and Fibrous Gluss Dusts

as fgllaws. . i
OSHA PEL: i ' 15 mg/m® total dust
; 5 mg/m® respirable dust
ACQGIR TLV (1987 - 88): ) T 10 mp/t® total dust

Glase-Fiber-Reinforced Grades T 30 mgfm® fibrous glass dust

Fooél and Drug Administration (FDA). .
Specific grades of Makrolon polycarbonate resin somply with FDA reguletion 21 CFR 177.1580
{Polycarbonate resine). . ’ ’ '

National Sanitation Foundation (NSF) o ; »
Several Makrolon polycerbonate resine are listed by NSF for Standard 51 “Plastic Materials and
Components Used in Food Equipment’. .

Unitad States Pharmacopela (USP) :
Numerous Makrolon polycarbonate resing have passed USP XXI Class VI testing and several non-
H 1 i

USP tests. .
Underwriters taboratories Inc. (UL) : 1 .
Various Makrslen polycarbonate resins have haen tested and claszified by UL for their flammability
and ather characteristics. Specific details on these UL classifications can be found on UL “yellow

cards™ I ! g

t '
Additlonal Information : : ‘
Your Mobay representative can provide additional information on the above as well as other regulatory

and industry standards relating to your perticular needs, :

REACTIVITY. FIRE AND EXPLOSION DATA

Reactivity ' : !
Makrolon polycarbonate resin is a stable organie thermoplastic solid resin, Hazardous polymerizaticn
will ‘not ocour. { N

3

t
]
i '
¥
1
P .
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Flammabitity . ’ :

Malkrolen polycarbonate resin oazn burn if a largs ameunt of energy piifficient to break the polymer

into segmurnte ie present. Ordinarily, & constant outside flame sourca is needed to begin and continue

combustion. Firs prevention methods similar to those employed with wood and other combustibies

;{.z;a recotnmended, National Fire Protection Association (NFPA) ratings ave: Health-0, Flammability-1,
activity-0. ' L

Extingu!shing Media v
Water, Water Fog, Dry Chemical, Foam, Coxrbon Dioxide (0O,), Water ia the best extinguishing medium,
'O, is not generally recommanded becauss its lack of pooling capacity may permit re-ignition.

Firefighting :

Full émergoncy equipment with self-contained breathing apperatus ahould be worn by firefighters.
During a fire, Irritating and toxic gases and aerosols mey be generanted by thermal decomposition
and combustion (ses Decomposition Produets section). -

Decomposition Products ' b

.The products of combustion are carbon moncxids (CO), carbon dioxide (C0,), bisnkenni A, methane,
diphenyl carbenate and phenol derivatives. Some flame-retardant grades will alsc evolve trace
quantities of hromine compounde during combustion. o

Expiowian L

Because of their size; Makrolon polycarbonate reain pellets axe not explosion hazards. However, dust
control devices must.be used in ragrinding, sawing and other “post”raolding operationa and should
be periodicaily checked for proper muintenance. Sotrces of static build-up and all cther ignition sources
should be removed, Regular cleaning practices and good ventilation can prevent build-up of potentially
exploatve concentrations of duat. For additional guidelines, see NFFA 664 "Standad for the Prevention
of Dust Explosions in the Plastics Industty” . .

Makrolon polycarbonate reein in granular-powder form failed to explods in the fellowing laboratory

explosivity scresning tests: :

. [ - . B ' i
1) Electzic Spark Ignition: flame extended less than 2 inches.
2) Oven Ignition: no evidence of flame. :

Nevertheless, sinice dry organic powder may form explosive mixtures with air given the right
conditions, it is considered prudent to do the following: :

1) Vent storage bina, conveyors, and dust collectors, e, |
2) Ground handling squipment, and
8) Keap flame, sparks, and heat eway from dusty aress.

ANIMAL TOXICITY ; e
Orai’ -
Polycarbonate resin hes & very low oral toxicity. It has been edministered orally in a single dose
of 6 g/kg to rats with no mortalities. : L ‘

Skin (rritation L
When polycarbonate resin (powder} was pleced on the glin (intuct and abraded) of u rabbit (24 hr.
exposure), only slight (minimal) irritation resulted. ‘
Eye irritetion P

When polycarbonete resin (powder} was placed in the eye of rabbit, 'mild irritation occurred which
was consistent with abrasive action of the powder. ‘ Co

-
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Fume Inhalation . o ’
A “Toxie Evaluation of Thermoplasties Resins At and Above Procesming Temperatiires” waw parformed
and published.* The study was designed to evaluate the sensory irriteting potsncy of the furnes
genereted by a vuristy of thermopinstic resins, polycarkbonate resin being one, at & temperaturs range
of meit processing (injection molding thermoforming ¢te} and at higher temperatures which mey
secur on oecarion due to malfunction of the equipment. Alsc acute lsthality associated with sxposures
to these fiunes wae eveluated.

The restlts of this study indieats that, depending on the nature of the polymens, the smoke emitted
at various temperatures has a wide difference in their sensory irritation properties. «

All polycarbonntes (Malkrolon resin series) under normel processing temperatures (280-340°C) relansed
vary littls smoke. This smoiks had low irritation propersies. Even at temperatures abova normal opera-
tions (400°C) the RD ¢ * values indicated that the fumes released were of low irritation potency.

. Howsver, above this temperature. decomposition occurred repidly and release of carbon monoxide
(C0) ccourred resulting in acute lethality. '

oty svaiuation of (EMODISUS rewing at and 85EVe ProcesRing tempeneture, QLK. Sanghe, M, Matihh and . Atarte, Qupnrment of Industris!
i | Heaith Sk Qracuare Sohae! of Public Mewith, Liniversily of Pisbunsh, Piteburps, Pennayivenia, 18518 AINA Joumal (42),
Judy 1087, ‘ '

“*ADgy refecia thi sAmpie waight of mutens! A} ORUSS & E0% ced/PRSS TEPIratory rate.

HUMAN HEALTH DATA

Pﬂmarv Route(s) of Exboaun ‘
Eye contact with fines or processing fumes, skin contact with processing fumes, inhalation of prosessing

fumen.

Effects and Symptoms of Overaxposure )
Makrolon polyearbonate resin is & nonsrenctive solid polymer in paliet oy granular powder form and
is mot considered a hazardous meterial during normel storage, processing or use

Exposure to Mekrslon polycarbonate resin primarlly comes by aontact with the pellst or granular
material to the skin and/or eyes or by inhalation of the gases and fumes svolved during the thermeal
processing of this materinl. Certain individuals may experience irritation of the eyes with symptoms
of swelling, tearing, and itching; irritetion of the skin with symptoms of reddening, swelling and
a rash; pud/or irritatien of the respiratory tract with symptome of coughing snd = choking senaation
(see Animal Toxicity — Fume Inhalation and Medical Conditions Aggravated by Exposure sections).

Note: At recormended proceysing conaditions, water, cerbon cicxids (COa), diphenyicarbongts,
monoghlorobenzens and phenol are the primary fume congtiluents evoived..Thass constituonts are not
expected to be present at concontrations which would pressnt an adverse health effect. However, at
temperatures wbove normal prooessing temperatures, aarbon monoxide (CO) and other decompoaition
products are released (s6e Reactivity, Fire and Explosion Data — Decomposition Progducts and Animel
Toxicity — Piime inhalation seotions).

‘Machanijosal irrttation (i.e., scratches/abrasion) to the ayos or skin may pocur due to ai:pouure to finos
or processing fumes. The eyes may becorae red, feel scratchy and may tear Ifitis a glass-Aher-reinforced
grade of resin, the skin may feel itchy. - ‘

No ehz_-onic effects are known as a resnlt of exposwre to Makrolén resin.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE

Cortain sensitive Individuals and individuals with respiratory impairments may be affected hy exposure
to speolfic components in the processing fumes. Such poteritial sffects would primarily be related to the
principal exposure routes and result {n irritation of eves, nose, throat or skin (sew Emergency and First
Aid Procadures section). v " L '

7
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EMERGENCY AND FIRST AID PROCEDURES ‘

Individusls with apecific sensitivities may axhibit eve, nose, throat or der_ma“l {rritation upon overexXposure
to procesping fumes. ' o

Eyo leritation . '

Fluch eyes with plenty of lukewarm weter See n physicien if ipritation persists.

Skin irritation ;!

Wash affected areas with soap and water. See a physician if jyritation persists. .

Reaplratory Irritation X
Remipve o frech air. See a physician if any breathing diffieuity persists,

Note: Savers thermal burng van result from contect with molten resin. Emergerncy medical attention shouid
bs obtained immadistely. .

EMPLOYEE PROTECTION RECOMMENDATIONS

Eye Protection :
Sefety glesses with side shields. i

' Skin Protection :
- None required in normal handling of the pellets or granulaxr powder. ' When hendling the hot resin
_ (extrudate, air shots or parts) substantial well-insulated gloves wre to lie worn to prevent thermal burna,

Resplratory Protection g

Nene required in normal nandiing of pellets. In handling of & recin powder or ¢ resin that may be
retnforced with fiber glaas, it may be necessary to wear a NIOSH/MSHA-approved dust ragpirator
if the airborne dust concentration in neer or exceeds the nulsance dust exposure limits (see Regulatory
and Industry Stagdards — Exposurs Limite agetion). )

Ventilation ~ . -
Thermal processing egquipment should be ventilated to control gmwes and fumwes given off when the
regin is heated to extrusion or injection melding temperaturea. . .

, For most operations, & continucus aupply of fresh air ty the general workplace area along with the
continyous removal of provessing fume contaminated air through a lodal exhaust vantilation system
will be adequats, Hewever, the ventilation requirements muat be dotermined on an individual basis

. for aach workplace. ;

Note: Rermoval of the flammable procsssing fume deposits from exhaust hoods, ductwork and otfier

. surfaces shouid be done pericdically. Protective clothing to be wern during the cloaning operations shouild
Inciude =t @ mimimum, & face shisld, safety giassee and rubber gloves..

Other: Safety showere and eye wash stations ehould be located so th‘ﬁy are eneily accessible when
_ needed, Hducation and training in the safe use, hendling and prqccas!ng of the recin is important.

Each workplace needs to be evaluated individually, Its specific conditions and hazards may require
precautions beyend good industrial hyglene prastices and those specifléd in this material safety data
sheet. .

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLBD: Remove mechanically by
sweeping, shoveling or vacuuming the resin and place into container for reuse or disposal. Do not reuse
if conteminated. Use caution when walking in areas where Malkrolon pblycarbonate resin (pellets or
powderigranules) has been spillad due to slipping haszard. :

8
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CZRCLA (SUPERFUND) REPORTABLE QUANTITY: Not applicable - .

W+ 5TE DISPOSAL METHOD: Material may be incinerated or landfilled in comphance with federal, stete
ans local env:ronmenta] control repulations

RCRA STATUE: Makrolon polycarbonaste resin, peliets, powder granuley, res'rind; molded parts, extrusion
purge (goobers), etc., do not muet the RCRA criteria for & hazardous waste,

Packaging :

Malirolon polycarbonate resin i packaged in standard unit weights.
Packaging Material Unit Weight Configuration
Multi-wall Bag 50 1b. 40 bage/paliat
Plastic Bag 60'1b. 40 bagupallet:
Cmsmd Cardboard 1,000 1k, 1 mlurdlpallet

Bulk shipmentys ars available in truck load and railear quantities. The bulk denn'lty runge of Makrolon
polycerhonate resin is 38-42 lbw/ftt

Storage

Malrolon polycnrbunate resin will net degrade during storage. While heating and/or cooling is not
required, the resin should be stored indoors te protect it from rein or excesgive moletire. At extended
temperatures pabove 2009F, the pellets can become softoned mnd may stick in clumps upon cooling.
Pallets should not bo stacked more than three (3) high. Perlodically check stumga for vertical gtabili-
ty and/or cnnuiner damage or fatigue. ,

Store rasin in cIean, dry spvironment tn Bﬁuled containers. Avoid stoving ﬂu.mmable materials in
the resin storage aree. If the resin iz a food-grads resin, it should not be stored with or near any
toxic ligquid or solid that may adulterate the resin. Makrolon polycarbonate resin must be dried hefore
processing. Drying instructions for desiccant dryers are contained on the :labtlu.

SHIPPING DATA

The ghipping data for Makrolon polycarbouste resin ia listed below. As ind.icataed in this information, these
. products are not classified as hazardous materials.

DOT SHIPFING NAME ... None

TECHNICAL SHIPFING
NAME .coriniccnanmrasses s esanes corermarsent Bisphenol & Polycarbonate”

DOT HAFZARD CLASE Noua-Regulated [
TUN/NA NO..s None i
PRODUCT RQ.. None .
D.OT. LABELS..... None .

} DOT PLAGA.RDS.. None i
FRT.‘CLASS BULK Plastic Materials, Pelictl :
FRT. CLASS PKG,........ Piaatic Mazterials, O/T Exp.. Pallete

PRODUCT LABEL...cccssvnsmnenni?

‘™™g /abein for the containery useq in the pwhqlng of Makrolon polyvvbmm rEaiNE OOAIMIR the Prodlict riets, BIOJUC! CoGe, color number for
th® resin, iof number, neme and sddrmesa of mer and the Ch OIMIVEENSy Slicnd numbsk .

APPROVALS

Thie Material Safsty Data Sheet (MSDS) has been approved by the Product Safety Manager responaible
for the Plasties and Rubber Division. If there are any questions pertaining to the information contained
in this document or the nesd for additional information that may not be contained here, pleass contaat
your Mobay representative. .
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