S| GVA- ALDRI CH

Materi al Safety Data Sheet

Date Printed: 31/ JAN 2007
Dat e Updated: 11/ FEB/ 2006
Version 1.4

According to 91/ 155/ EEC

1 - Product and Conpany I nformtion

Product Nane STYRENE, REAGENTPLUS, >=99%
Product Nunber 240869
Company Si gma- Al dri ch Conmpany Ltd.

The A d Brickyard
New Road, G I|ingham SP8 4XT
Uni ted Ki ngdom

Techni cal Phone # 44-(0)-1747-833000
Fax 44-(0)-1747- 833313
Enmer gency Phone # 44-(0)-1747-833100

2 - Conposition/Information on Ingredients

Product Nane CAS # EC no Annex |

I ndex Nunber
STYRENE 100-42-5 202-851-5 601-026-00-0
For mul a C8H8
Mol ecul ar Wi ght 104.15 AMJ
Synonymns Benzene, vinyl- * Ci nnanene * Ethenyl benzene *

Et hyl ene, phenyl- * NCl - C02200 * Phenet hyl ene *
Phenyl et hene * Phenyl et hyl ene (OSHA) * Stirolo
(ltalian) * Styreen (Dutch) * Styren (Czech) *
Styrene (OSHA) * Styrene, nononmer (ACEH) *
Styrol (German) * Styrole * Styrolene *

Vi nyl benzen (Czech) * Vinyl benzene * Vinyl
benzene (OSHA) * Vinyl benzol * Vinyl benzene *
Phenyl et hyl ene

3 - Hazards ldentification

SPECI AL | NDI CATI ON OF HAZARDS TO HUVANS AND THE ENVI RONMENT
FIl ammabl e. Harnful by inhalation. Irritating to eyes and skin.

4 - First Aid Measures

AFTER | NHALATI ON
If inhaled, renove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give oxygen.

AFTER SKI N CONTACT
In case of contact, imedi ately wash skin with soap and copi ous
amounts of water.

AFTER EYE CONTACT
In case of contact, imediately flush eyes with copi ous anounts
of water for at |east 15 m nutes.

AFTER | NGESTI ON
If swal |l owed, wash out nmouth with water provided person is



conscious. Call a physician.

5 - Fire Fighting Measures

EXTI NGUI SHI NG MEDI A
Sui table: For small (incipient) fires, use media such as
"al cohol " foam dry chemical, or carbon dioxide. For |arge
fires, apply water fromas far as possible. Use very |large
quantities (flooding) of water applied as a m st or spray; solid
streans of water may be ineffective. Cool all affected
containers with flooding quantities of water.

SPECI AL RI SKS
Speci fic Hazard(s): Vapor may travel considerable distance to
source of ignition and flash back. Flanmable |iquid.
Expl osi on Hazards: Contai ner explosion may occur under fire
condi tions. Forns explosive mxtures in air.

SPECI AL PROTECTI VE EQUI PMENT FOR FI REFI GHTERS
Wear sel f-contai ned breathing apparatus and protective cl othing
to prevent contact with skin and eyes.

SPECI FI C METHOD(S) OF FI RE FI GHTI NG
Use water spray to cool fire-exposed containers.

6 - Accidental Rel ease Measures

PERSONAL PRECAUTI ON PROCEDURES TO BE FOLLOWED I N CASE OF LEAK OR SPI LL
Evacuate area. Shut off all sources of ignition.

PROCEDURE( S) OF PERSONAL PRECAUTI ON( S)
Wear respirator, chem cal safety goggles, rubber boots, and
heavy rubber gl oves.

METHODS FOR CLEANI NG UP
Absorb on sand or vermculite and place in closed containers for
di sposal . Ventilate area and wash spill site after materia
pi ckup is conplete.

7 - Handling and Storage

HANDLI NG
Directions for Safe Handling: Do not breathe vapor. Do not get
in eyes, on skin, on clothing.

STORAGE
Condi tions of Storage: Keep tightly closed. Keep away from heat,
spar ks, and open fl ane.
Store at 2-8°C

SPECI AL REQUI REMENTS: Light sensitive.

8 - Exposure Controls / Personal Protection

ENG NEERI NG CONTROLS
Use only in a chem cal fune hood. Safety shower and eye bath. Use
nonspar ki ng t ool s.

GENERAL HYG ENE MEASURES
Wash t horoughly after handling.

EXPOSURE LIM TS
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Country Sour ce Type Val ue

Pol and NDS 50 M& M3
Pol and NDSCh 200 M& MB
Pol and NDSP -
EXPOSURE LI M TS - DENVARK
Sour ce Type Val ue
OEL TWA 105 ng/ n8
25 ppm

Remar ks: LHK
EXPOSURE LIM TS - GERMANY

Sour ce Type Val ue
TRGS 900 CEL 85 ng/ n8
20 ppm
Remar ks: 4
Remar ks: Y
EXPOSURE LIM TS - NORWAY
Sour ce Type Val ue
CEL 105 ng/ n8
25 ppm
Remar ks: M
EXPOSURE LIM TS - SWEDEN
Sour ce Type Val ue
LLV (Level 90 ng/ nB
20 ppm
Remar ks: H
EXPOSURE LIM TS - SW TZERLAND
Sour ce Type Val ue
CEL CEL 85 ng/ n8
20 ppm
Remarks: C M
EXPOSURE LIM TS - UNI TED KI NGDOM
Sour ce Type Val ue
CEL CEL 430 ny/ nB
100 ppm
CEL STEL 1,080 ng/ nB
250 ppm

PERSONAL PROTECTI VE EQUI PMVENT
Respiratory Protection: Use respirators and conponents tested and
approved under appropriate governnent standards such as N OSH (US)
or CEN (EU). Were risk assessnent shows air-purifying respirators
are appropriate use a full-face respirator with nulti-purpose
conmbi nation (US) or type ABEK (EN 14387) respirator cartridges as
a backup to engineering controls. If the respirator is the sole
nmeans of protection, use a full-face supplied air respirator.
Hand Protection: Conpatible chem cal-resistant gl oves.
Eye Protection: Chem cal safety goggl es.

9 - Physical and Chem cal Properties

Appear ance Physical State: Clear liquid

Col or: Col orl ess
Property Val ue At Tenperature or Pressure
pH N A
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BP/ BP Range 145.0 - 146.0 °C 760 mMtHg

MP/ MP Range - 31.0 °C

Fl ash Poi nt 32 °C Met hod: cl osed cup
Flammability N A

Aut oi gni tion Tenp 480 °C

Oxi di zi ng Properties N A
Expl osi ve Properties N A
Explosion Limts Lower: 1.1 %

Upper: 8.9 %
Vapor Pressure 4.3 mHg 15 °C
SG Density
Partition Coefficient
Vi scosity
Vapor Density
Sat ur at ed Vapor Conc.
Evaporation Rate
Bul k Density
Deconposi ti on Tenp.
Sol vent Cont ent
Wat er Cont ent
Surface Tension
Conductivity
M scel | aneous Dat a
Solubility
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10 - Stability and Reactivity

STABI LI TY
St abl e: Stabl e.
Conditions to Avoid: My polynerize on exposure to |light.
Materials to Avoid: Oxidizing agents Copper, Copper all oys.

STABI LI ZERS PRESENT
Inhibited with 10-15 ppm 4-tert-butyl catechol

HAZARDOUS POLYMERI ZATI ON
Hazar dous Pol ynerization: May occur

11 - Toxicol ogi cal Information

RTECS NUMBER: W.3675000
ACUTE TOXICI TY

LCLO

I nhal ati on
Human

10, 000 ppm
30M

LD50

O al

Rat

2650 ny/ kg

Remar ks: Liver: O her changes. Behavi oral : Sormol ence (genera
depressed activity).

LC50

| nhal ati on
Rat

12, 000 ng/ nB8
4H
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LD50

I ntraperitonea
Rat

898 MA KG

LD50

Ora

Mouse

316 ng/ kg

LC50

| nhal ati on
Mouse

9, 500 ng/ n8
4H

LD50

I ntraperitonea
Mouse

660 MA KG

LD50

I ntravenous
Mouse

90 MA KG

LD50

Ora

Manmal

> 1500 ny/ kg

| RRI TATI ON DATA

Ski n
Human
500 ny

Skin

Rabbi t

500 ny

Remarks: Open irritation test

Ski n

Rabbi t

100 %

Renmarks: Moderate irritation effect

Eyes

Rabbi t

100 ny

Remarks: Severe irritation effect

Eyes

Rabbi t

100 ny

24H

Remarks: Moderate irritation effect

SI GNS AND SYMPTOMS OF EXPOSURE

Nausea, dizziness, and headache. CNS depression. Dermatitis.
Exposure can cause:
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ROUTE OF EXPOSURE
Skin Contact: Causes skin irritation.
Skin Absorption: May be harnful if absorbed through the skin.
Eye Contact: Lachrymator. Causes eye irritation.
I nhal ation: Material is irritating to nmucous nenbranes and upper
respiratory tract. May be harnful if inhaled.
I ngestion: May be harnful if swall owed.

TARGET ORGAN | NFORVATI ON
Central nervous system Blood. Lynphatic system Endocrine
system

CHRONI C EXPOSURE - CARCI NOGEN
Result: This product is or contains a conponent that has been
reported to be possibly carcinogenic based on its | ARC, ACA H,
NTP, or EPA classification.

Rat

Rout e of Application: Oal

Exposure Tinme: 43W

Resul t: Tunorigeni c: Equi vocal tunorigenic agent by RTECS
criteria. Skin and Appendages: O her: Tunors.

Rat

Rout e of Application: Inhalation

Exposure Tinme: 4H 5D 1Y

Resul t: Bl ood: Leukem a Skin and Appendages: O her: Tunors.
Tunori geni c: Carci nogeni c by RTECS criteria.

Mouse

Rout e of Application: Inhalation

Exposure Tinme: 6H 2Y

Resul t: Lungs, Thorax, or Respiration: Tunors.
Tunori geni c: Carci nogeni c by RTECS criteria.

| ARC CARCI NOGEN LI ST
Rati ng: G oup 2B

CHRONI C EXPOSURE - MUTAGEN
Resul t: Laboratory experinents have shown nutagenic effects.

Human

100 UMOL/ L

Cell Type: |ynphocyte
Unschedul ed DNA synt hesi s

Human

28 MMVOL/ L

Cell Type: HelLa cell
DNA i nhi bition

Human

300 MH KG

Cell Type: |ynphocyte
Body fluid assay

Human

7500 PPB/ 8H 5D |

I nhal ati on
Cytogenetic anal ysis
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Human

300 PPM

72H

Cell Type: |ynphocyte
Cyt ogenetic anal ysis

Human

1204 ME MB/ 5Y-1

I nhal ati on

Si ster chromatid exchange

Human

10 UMOL/ L

Cell Type: |ynphocyte

Si ster chromati d exchange

Rat

145 UG PLATE

Cell Type: Enbryo

Mor phol ogi cal transformation.

Rat

3 MMOL/ L

Cell Type: liver
DNA danage

Rat

3800 UMOL/L

Cell Type: liver

Unschedul ed DNA synt hesi s

Rat

300 PPM

I nhal ati on

8w

Cyt ogenetic anal ysis
Rat

750 ME KG

I ntraperitoneal
Si ster chromatid exchange

Rat

40 GM KG

I ntraperitoneal
8w

sperm

Mouse

250 MA KG

I ntraperitoneal

M cronucl eus test

Mouse

10 MMOL/ KG

I ntraperitoneal
DNA danmage

Mouse

450 ME KG
I ntraperitoneal
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Si ster chromatid exchange

Mouse

125 PPM

I nhal ati on

4D

Si ster chromatid exchange

Mouse

1 GM KG

Cell Type: S. cerevisiac
Host - nedi at ed assay

Mouse

1 GM KG

Cell Type: S. ponbe
Host - medi at ed assay

Mouse

3500 MY KG

I ntraperitoneal
W

sperm

Hanst er

240 UMOL/ PLATE (+S9)

Cell Type: lung

Mut ati on in m croorgani sns

Hanst er

100 M& L

Cell Type: lung

Cyt ogenetic anal ysis

CHRONI C EXPOSURE - TERATOGEN

Speci es: Rat

Dose: 4 GM KG

Route of Application: Oal

Exposure Tine: (6-15D PREG

Result: Effects on Enbryo or Fetus: Fetotoxicity (except death,
e.g., stunted fetus).

Speci es: Rat

Dose: 11470 MY KG

Rout e of Application: Oal

Exposure Tine: (6-15D PREGQ

Resul t: Specific Devel opnental Abnormalities: U ogenital system

Speci es: Rat

Dose: 1500 UG M3/ 24H

Rout e of Application: Inhalation

Exposure Tine: (1-22D PREQ

Result: Effects on Enbryo or Fetus: Fetotoxicity (except death,
e.g., stunted fetus). Effects on Enbryo or Fetus: Fetal death.

CHRONI C EXPOSURE - REPRODUCTI VE HAZARD
Speci es: Rat
Dose: 8600 MA KG

Rout e of Application: Oal
Exposure Tine: (1-22D PREQ 21D POST)
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Result: Effects on Newborn: Behavioral.

Speci es: Rat

Dose: 5575 MA KG

Rout e of Application: Oal

Exposure Time: (MJILTI GENERATI ONS)

Result: Effects on Newborn: Viability index (e.g., # alive at
day 4 per # born alive). Effects on Newborn: Waning or

| actation index (e.g., # alive at weaning per # alive at day 4).

Speci es: Rat

Dose: 293 PPM 6H

Rout e of Application: Inhalation
Exposure Tine: (7-21D PREQ

Result: Effects on Newborn: Behavioral.

Speci es: Rat

Dose: 5 M4 MB/ 24H

Rout e of Application: Inhalation

Exposure Tine: (1-22D PREQ

Result: Effects on Newborn: Waning or lactation index (e.g., #
alive at weaning per # alive at day 4). Effects on Newborn:
Stillbirth.

Speci es: Rat

Dose: 1500 UG M3/ 24H

Rout e of Application: Inhalation

Exposure Tine: (1-7D PREG

Result: Effects on Fertility: Post-inplantation nortality (e.g.,
dead and/or resorbed inplants per total nunber of inplants).
Effects on Fertility: Pre-inplantation nortality (e.qg.,
reduction in nunber of inplants per female; total nunber of

i npl ants per corpora |utea).

Speci es: Rat

Dose: 50 PPM 6H

Rout e of Application: Inhalation

Exposure Tine: (7-12D PREQ

Result: Effects on Newborn: Gowh statistics (e.g., reduced
wei ght gain).

Speci es: Muse

Dose: 500 PPM 6H

Rout e of Application: Inhalation

Exposure Tine: (6-16D PREG

Result: Effects on Fertility: Post-inplantation nortality (e.qg.,
dead and/or resorbed inplants per total nunber of inplants).

Speci es: Hanster

Dose: 1000 PPM 6H

Rout e of Application: Inhalation

Exposure Tine: (6-18D PREG

Result: Effects on Fertility: Post-inplantation nortality (e.g.,
dead and/or resorbed inplants per total nunber of inplants).

12

- Ecol ogi cal Information

ELI M NATI ON

Elimnation: 60 %

ECOTOXI COLOd CAL EFFECTS
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Test Type: LC50 Fish

Speci es: Leuci scus idus
Time: 48 h
Val ue: 17.0 - 66.0 ng/l
Test Type: EC50 Daphni a
Speci es: Daphni a nagna
Time: 24 h
Val ue: 182 ng/ |
13 - Disposal Considerations
SUBSTANCE DI SPOSAL
Contact a licensed professional waste disposal service to dispose
of this material. Dissolve or mx the material with a conbustible

sol vent and burn in a chen ca
afterburner and scrubber.
envi ronnental regul ations.

Observe al

i nci nerator equi pped with an

federal, state, and | ocal

14 - Transport Information

Rl D/ ADR
UN#: 2055
Cass: 3
PG 111
Proper Shi pping Nane: Styrene nononer,

| MDG
UN#: 2055
Class: 3
PG 111
Proper Shi pping Nane: Styrene nononer,
Mari ne Pollutant: No
Severe Marine Pollutant: No
| ATA
UN#: 2055
Class: 3
PG 111
Proper Shipping Nane: Styrene nononer,
I nhal ati on Packing Group |: No

i nhi bited

i nhi bited

stabilized

15 - Regulatory Informtion

CLASSI FI CATI ON AND LABELI NG ACCORDI NG TO EU DI RECTI VES

ANNEX | | NDEX NUVBER 601-026-00-0
NOTA: D
| NDI CATI ON OF DANGER Xn
Har nf ul
R- PHRASES: 10- 20- 36/ 38
Fl ammabl e. Harnful by inhal ation

S- PHRASES: 23
Do not breat he vapor.

COUNTRY SPECI FI C | NFORNVATI ON
Ger many
WEK: 2
| D- Nunmber: 187
KBwWS- Deci si on

Irritating to eyes and skin.

16 - G her Information
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WARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide. The
information in this docunent is based on the present state of our
know edge and is applicable to the product with regard to
appropriate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-A drich Inc.
shall not be held liable for any damage resulting from handling or
fromcontact with the above product. See reverse side of invoice
or packing slip for additional ternms and conditions of sale.
Copyri ght 2007 Sigma-Aldrich Co. License granted to make unlimted
paper copies for internal use only.

DI SCLAI MER
For R&D use only. Not for drug, household or other uses.
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