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Section I - Product and Company lnformation

Product Name
Product Number
Brand

1,4-Dioxane, 99+"/o, A.C.S. reagent
36048 1

Sigma-Aldrich

t$ib¡hi$,fir&fronþ
3050 Spruce Street
SAINT LOUIS, MO 63103US
800-325-5832 Emergeney Phone:
80G325-5052

Company
Address
City, S:late, Z¡p, Counhy
Technical Phone:
Fax:

31¿l-77ô6555

Section 2 - Composition/lnformation on lngrcd'tent

sgÞstance Nmg

1,4-DIOXANE

cAs# SARA313 @ Mer.!Éx
MÞer

12$91-1 Yes 204-ô61-8 603-024-OG5

Folmula
Synonyms

c4H802
D¡ethylene diox¡de, l,4Diethylene d¡oxide, Diethylene dioxide (OSHA), D¡ethylene ether,
D¡(elhylene ox¡de), D¡okan, Dioksan (Pol¡sh), D¡ossano l ,4 (ltalian), D¡oxaaÞ1 ,4 (Dutch), '1,4

D¡oxacyclohexane, D¡oxan, Dioxan1,4 (Geman), pD¡oxan (Czech), D¡oxanq Dioxane1,4, 1,+
D¡oxane, Dioxane (ACGIH:OSHA), D¡oxanne (French), pDioxin, tetrahydro, Dioxyelhylene ether,

Glycot ethylene elher, NCtCO3689, RCRA waste number U1 08, TetrahydrÊd¡ox¡n, Tetrahydro
1,4-dioxin

Section 3 - Hazards ldentif¡cation

Emorg€ncy Ovorv¡ew
Flammable (USA) Hìghly Flammable (EU). Harmlul.
Highly llammable. Mãy fom explosive peroxides. Hamful by inhalat¡on. lrÍtat¡ng to eyes, respiratory syslem and skin.Lim¡ted ev¡dence

of a carcinogenic effæt. Repeated exposure may ca6e skin dryness or crack¡ng
Target organ(s): Liver. Kidneys. Possible Carcinogen (US). Calif. Prop. 65 carc¡nogen

HMIS Râting
Heallh: 2' Flammabil¡ty: 3 Reactiv¡ly: 1

NFPA Rating
Health: 2 Flammability: 3 React¡v¡ty: 1

*add¡t¡onal chronic hazards presenl.

Sect¡on 4 - F¡rst A¡d Mea$ures

Oral Exposure
lf swallowed, wash out mouth w¡th water prov¡ded person is consc¡ous. Call a phys¡c¡an

lnhalal¡on Exposure
lf inhaled, remove to fresh air. lf not breathìng give ad¡lic¡al respiration. lf breathing is d¡tficult, g¡ve orygen.

flsrmal Exposuro
ln case of contact, immediately wash skin w¡th soap and cop¡ous amounts of water

Eyo Þ(posure
tn case'of contacl ¡mmediately llush eyes w¡th cop¡ous amounts of waler for at least 1 5 minutes.

Section 5 - Firc Fighting Measurcs

Flammable Haärds Yes

Explcion Haards
Vapor mây travel considêrable d¡stance to source ol ign¡tion and flash back.
Contaìner e4dos¡on may oæur under lire condil¡ons.

Rash Point 54'F

lowri2"/"

180 "c

Uppar22"/.

Flâmmabilitlr

Explæion Limitâ

Autoign¡lion Temp: Yes

Exlinguishing Mod¡a
Suitâble
For small (incipìent) lires, use med¡a such as "alcohol" foam, dry chem¡cal, or carbon dioxide. For large lires, apply water from as

far as posàible. Uså very large quant¡lies (flood¡ng) of wâter appl¡ed as a m¡sl or spray; solid strêams of watêr may be Afiætive.

Cool all affæted conta¡ners with llooding quânl¡t¡es of water.

F¡r6fighting
Protective Equipment
Wear sell-containêd breathing apparatus and protætive cloth¡ng to prevênl conlacl with sk¡n ând eyes.

Ðeciñc Haärd(s)
Flammable liquid. Emits loxic lumes under l¡re condìtions.

Specific Melhod(s) ol F¡ro F¡ghling
Fàr small (ìncipient) fire extinguìshing ,use a podable firê extingu¡sher râted for llammable l¡quid fires. Fo_r large lires, fixed lire

suppressiòn systeós, such aè a spriñùer system,should be capable of extinguishing a llamùable liquid fire.

S€ct¡on 6 - Acc¡dental Rebase Measules

Procodu¡e to be Followed in Case of l€ak or Spill
Evacuate area. Shut oll all sources of ¡gnition. Use nonsparking tools.

Procedure(s) ol Per$onal Precaulion(s)
Weâr self{ontained breath¡ng appâratus, rubbêr boots, and heavy rubber gloves

Melhods for Cloan¡ng Up
Cover with drrl¡me, sa--ndj or soda ash. Place in covered containers using norepark¡ng tools and lranspon outdoors Ventilate area

and wash spìll s¡te after material pickup is complete.

Section 7 - Handling and Storage

Handling
User ExpGurs
Do not breathê vapor. Do not get in eyes, on sk¡n, on clolh¡ng.Avoìd prolonged or repeated êxposure.
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S:torâgo
Suitable
Keep tightly closed. Keep away lrom heat, sparks, and open llame.

Sp€cial
Moisture

Roqu¡romgnts
sens¡tive. Heat sens¡live.

Sect¡on 8 - Exposure Controls/ PPE

Enginær¡ng Conlfols
Safety shower and êye bath. Use nonspârking tools. Mæhanical exhaust required.

Personal Proiective Equipment
Ræp¡ratory
U_se. resp¡rators and components tested and approved under appropriate govemment standards such as NIOSH (US) or CEN
(EU).Where risk assessment shows aiFpurifying respirators aþappropriatè use a full-face resp¡rator with mullipuþosê
combinalion (US) or type ABEK (EN 1 43,87) reap¡rator cartridges ás a backup to engineering óontrols. lf the reèpiretor is the sole
means of protælion, use a lullface suppl¡ed air resp¡rator.
Hand
Compat¡ble chemical-res¡stant gloves.
Eye
Chemical sâiety goggles.

Goneral Hyg¡one Measules
Remove and wash contam¡nated clothing promptlywash thoroughly after handl¡ng.

Þ(posure Um¡ts
Countv
Poland

Tvæ
NDS

IJpe
TWA

Sourc€
ACGIH

Valuo
10 tvc/À¡3
80 MG/tVl3

@
20 PPM

1 0o PPM (360
rvG/M3) (SKrN)
8H TWA 1OO
PPM (360
MG/M3) (SK

Exposure Lim¡ts, RTECS
@x
USA

Bg@!&r Skin
USA

USA

New Zealand
!9¡¡g¡þ check ACGIH TLV

USA

NDSCh
NDSP

IVISHA Standardair

OSHA. PEL

OEL

NIOSH Ceiling concentration 1 PPIV/3oM

Poland
Poland

Soct¡on 9 - PhysicaUChem¡cal Propertþ$

Appoarance
Physical Slate
Liqu¡d

Molecular Weight

Pfomrtv

PH
BPIBP Rang€

Vapor flensily
Sat¡rated Vapo¡ Conc.

S¡gma-AJdrich - 360481
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Valuo

ô.0 - 8.0
100- 102 0c

1 1.8 öC

N/A
27 mmqg
3 S/l
NI/A

Color
Colorless

88.11 AMU

MPruP Rangþ
Fræzing Point
Vapor Prossute

AlTemDotatul€ ot Plossun Ofüer

20.C Concentrat¡on: SOO g/l
760 mmHg

20 "c

SlgmæAldr¡ch Corporalion
ffi..lgffildlch.c6

Method: closed cup
lvelhod; closed cup

Explæion Umits Lwer 2"/o
UppeÌ22../.

Flammab¡l¡ty N/A
Auto¡gn¡lion Temp 180 .C
Relracllvo lndex i .4æ.
Solubil¡ty

Solub¡l¡ty ¡n Waten Miæible.
OIftO] SOIV9NIE MISCIBLE WITH MOST ORGANIC, SOLVENTS, WITH AROIVIATIC, HYDROCARBONS AND OILS

N/A = ¡e1 ¡Y¡¡¡r6¡"

Sect¡on 10 - Stability and Reactivity

Stable.
Condilione to Avoid
Moisture 

.Heat..Potentially èxplos¡ve perox¡dês can lom on long time storage in contact wilh air. Light and heat aæelerateperoxide fomat¡on.
Maierials to Avo¡d
Oxygen, Oxid¡ãng agents, Halogens, Reduc¡ng ågents

HaärdoG Decompæ¡l¡on Products
Haärdous D€compcil¡on Products
Carbon monoxide, Carbon d¡oxide

Haärdous Polymer¡ælion
Hazardous Polyme¡¡zalion
Will not æcur.

Sect¡on l1 - Toxicological lnformation

Roule ol Expæurs
Skin Contact
Causes sk¡n irritation.
Sldn Absorption
May be hamful ¡f absodced through the skin.
Eye Contact
Câuses eyè irritation.
lnhalalion
Hamlul if inhalêd. vapor or mist ¡s irrilaling to the mucous membranes and upper respiratory tract.

Sigma-A¡drich - 360481
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SG/Dens¡ty
Bulk D€ns¡ty
Odor Thræhold
Volatiloo/o
VOC Content
Wâisl Conient
Solvont Coni.nt
Evaporation Râte
ViscG¡ty
9¡rface Tension
Parlilion Cælficient
Docomposltion Temp.
Fla3h Polnt'F
Flash Po¡nt'C

L034 g/cmg
N/A
0.278 ppm
N/A
N/A
N/A
NUA
N/A
0.012 Pas
36.9 mN/m
Log Kow -0.27
N/A
54 "F
12.C

25
25

Slâbiliry
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Rat- lnhalat¡on: 111 PPM 7lll2Y I' 
nèsulf, fumorigenic:Equivæallumorigen¡c agent by RTECS criteria.Blood:Tumors. Blood:Lymphomas including Hodgkin's

disease.

lvlouse-Oral: 239GM/KG 90W C
Result: Tumorigen¡c;CâIcinogenic by RTECS criteria Liver:Tumors.

Mouse-Sk¡n: 14G|WKG 60W I

Resull: Tumôrigenic:Equivæal tumorigenic agent by FITECS criteria.Skin and Appendages: Other: Tumors

Mouse- lntraperitoneat 12 Gtvl/KG 8W I

Result Tumorigenic:Neoplastic by RTÊCS criteria Lungs, Thorax, or Respiration;Tumors

Rat-Oral: 416GM/KG 57W C
Result: Tumorigenic:Equ¡væal lumorigenic agent by BTECS citeria.sense Organs and Spæial Senses (Nose, Eye, Ear, and

Taste) :Oltaction :TumoF. Liver:Tumors

Rat-Oral: 408Gi//KG 2Y C
Result Tumorigen¡c:cafcinogenic by RTECS cheria. Sense organs and spæ¡al senses (Nose, Eye, Eâr, and

Tastê):Olf action:Tumors. L¡ver:Tumors.

Mouse-Oral: 523GN¡VKG 90W c
Result: Tumorigenic:Carc¡nogen¡c by RTECS criteria.Liver:Tumors.

Rat-Oral: 416GM/KG 57VV C
Result Tumorigenic:Carcinogenic by RTECS criteria.sense Organs and Spæial Senses (Nose, Eye, Eâr, and

Taste):Olf action:Tumors. Liver:Tumoß.

Rat - Oral: 528 GM/KG 63W I

Besult: Tumorigenic:Equivocal lumorìgen¡c agent by RTECS critefia.L¡ver:Tumors. Kidney, Ureter, Bladder:Kidney tumoF

IARC Carcinogsn List
Ratino
Group 28

NTP Carc¡nogen L¡3t
Ratina
Clear ev¡dence.
Anlic¡pated to be a carcinogen.

lRIS/EPA Carcinogon List
Ratina
Group 92

Rilte

Route of Applicat¡on ExPosure T¡me

Oral (6-15D PREG)
dealh, e.9., stunted ielus).
system.

@U-vÆ,

HeLa cell

liver

Ssed€
Mouse/rat

Snæþs

Oral

Rete
DrinkingRât

Chron¡c Exposure-
Spærþs

Fìat

Teralogsn
Dæ
10 G|\4/KG

ResultEtfæts on Embryo or Fetus: Fetotoic¡ty (except

Spæìf¡o Developmentål Abnormal¡ties: Musculoskeletal

Chronic Expcuro- Mutag€n
W

Laboratory exrêriments have shown mutagen¡c effæts
Spæ/ès

Result:

Human

Rat

Rat

Rat

Ral

Fìat

Mouse

l\¡ouse

Mouse

Hamster

4OO MMOUL
2550 MG/KG

3OO UMOUL
50 MG/KG

20 MG/KG

50 MGi/KG

9OO MG/KG

3 GM/KG

1 GM/L

10500 MGi/L

Orâl

lnlravenous
Oral

lntravenous
Oral

Oral
f¡broblast

ovary

Mutatiü tæt

DNA ìñhibil¡on

DNA damage
DNA damage
Olher mutation test systems

Unsheduled DNA synthesis

Other mutation test systems

Micronucleus test
M¡cronucleus test

Morpholog¡ca¡ transf omation
Sister chromatid exchange

Sigma-Aldrich - 360481
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lngælion
May be hamful if swallowed.

Targôl organ(s) or SYstem(s)
Liver. Kìdneys. Centrâi neruous system.

signs and Symptoms ol Exposure
eráonged oireþeated exposure to skin causes defatling and demat¡tissymptoms include nausea, vom¡t¡ng, aorexia, weakness,

dizinels, verligo, headachê, and sweâlìng.Damage to lhe k¡dneys Dâmage to the l¡ver.

RTECS Number: JG8225000

Toxic¡ty Data

lnhâlat¡on - Humån 470 ppm(LCLO)
Remarks Brâin and coverings:Other degenerat¡ve changes.
Lungs, Thorâx, or Resp¡ration:Other changes.
LìveriOlher changes.

Oral - Rat 4200 mg/kg (LD50)

lnhalat¡on - Rat: 46,000 mg/m3(LC50)
Fìemaks: Sense Organs and Special Senses (Nosê, Eye, Ear, and Taste):Eyê:Other'

lntraperitoneal - Rat: 799 MG/KG (LD5o)

Oral - Mouse 5300 mgikg (LDs0)

lnhalation - Mouse 37,000 mg/m3(1C50)

lntrâperitoneal - Mouse: 790 MG/KG (1D50)
Remarks Lungs, Thorax, or RespiratÌon:Olher changes.
KÌdney, Ureter, Bladder:Changes ¡n tubulês (including acute renal failure, acute tubular necrosis).

oral - cat: 2ooo mg/kg (LD5o)

Oral - Fìabbit 2000 mg/kg (1D50)

Skin - Rabb¡t 7600 UUKG(1D50)

Oral - Guinea p¡g; 3150 mg/kg (LD50)
Remarks: Behav¡oral:Genêral anesthetic.
Gaslrointesl¡nal:Olher changes.
K¡dnêy, Ureter, Bladder:Otherchanges.

lnhalat¡on - Mammat 20,500 mg/m3(LC50)

hr¡talion Datâ

Skin - Human:
Remarks Prolonged and repeated skin contact can cause æzema.

Sk¡n - Rabbit:
Remarks No irritation effæt

Eyes - Human 300 ppm 1slvl

Skin - Babbit 515 mg
Remarks: open ¡rÍtalion test

Eyes - Rabb¡t 1 00 mg
Remarks: Sêvêre iilitalion effæt

Eyes - Rabbit 1 oo mg 24H
Remarks Moderate iritation elfæt

Eyes - Guinea p¡g 0.0'1 mg
Remarks Moderale ¡rritation ettæt

Chronic Expæure' Carcinogsn
Flesult: This product is or contains a component that has been repoded to bê possibly carcinogenic based on ¡ts IAFìC,

ACGIH, NTP, or EPA classificat¡on.

Rat-Oral: 185GM/KG 2Y C
Result Tumorigenic:Carcinogenic by RTECS criteria.Sense Organs and Special Sênses (Nose, Eye, Ear, and

Taste) : Olf action:Tumors. L¡vêr:Tumors.

Sigma-Aldrich - 360481
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Soetion 12 - Ecological lnformation

Eliminalion

Section l3 - Disposal Cons¡derations

Section 14 - Transport lnformation

DOT
Proper Sñipping Name D¡oxane
UN#:1165
Class: 3
Packing Group: Pack¡ng Group ll
Haard llbel: Flâmmâbte l¡quid
PIH: Not PIH

IATA
Prop€r Shipping Name Dioxane
|ATAUNNumber 1165
Hâãrd Class 3
PackingGroup: ll

Sect¡on'15 - Regulatory lnformation

EU Diroclives Classifi cation
Slmbol ol Dangor: F Xn
lndicalion of Dangor
Highly Flammablè. Hamful.
R¡skstatôments R: 1.1 19 A6/32 40 66
Hìghly llammab¡e. May fom explosive perox¡des. lrrilating to eyes and resp¡ratory system. L¡mited ev¡dence of a carc¡nogen¡c
eflæt. Repeated exposure may cause sk¡n dr¡mess or cræking.

S¡gma-Aldrich - 360481
Page 7
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Accumulal¡on
B¡oaccumulalion Pot3ntiâl
No indication ol bloaccumulation.

Acuie Ecotox¡c¡ly Tôsts
Test Type
LC50 Fish
Species
Pimephales prome,as (Falhead minnow)
Time: Value:
96.0 h 9BS mg/t
TætType
ECSO Daphnia

Sec¡æ
Daphn¡a magna
Time:
24.Oh
Test Type
EC50 Algae
Spoc¡æ
Scenedesmus subspicatus
T¡me:
72.O h

Value:
8./150 mg/l

Value:
> 500 mg/l

Appropriât Melftod of DispGal ol g.¡bstânc€ or preparation
Contact a licensed professional waste disposal seruice to dispose ot lhis materia¡.
Bum in a chemical incinerator equ¡pped wilh an afterbumer ánd scrubber bul exert extrâ care ¡n ¡gniting as this material ¡s h¡ghlyflammable.
Obserue all federal, state, ând læal environmental rêgulations.

effæ|. Bepeated exposuÍe may cause skin dryness or crack¡ng.Saletystatements S: 9 i6 96/37 46
Keep container ¡n a wel-ventilated. place. K€ep awayJrom sources ol ign¡tion- no smok¡ng. wear su¡table protætive clothing andgloves. ¡f swallowed, seek med¡car advice immediatêry and show th¡s c¡nrainer or raber.

US Classífication and Låbel Toxt
lnd¡cation ot Dangol
Flammable (USA) Highty Ftammabte (EU). Harmfut.
R¡sk Stalomenls
Highly llammable May fom èxplos¡ve peroxides. Harmlul by ¡nhalat¡on. lrrilating lo eyes, respiratory system and sk¡n.Limitedevidenæ ot a carcinogenic ellect. Repeated exposure maytause skin dryness-or cácking.
SaLty Stat3ments
Keep conta¡neI in a well-vent¡lated place. Kêep away f rom sources of ign¡lion- no smok¡ng.Wear su¡table protætive cloth¡ng,gloves,.and eye/face prolælion.lf swallowed, seekmedical advice immèdiately an¿ st'ow-tn¡s óont.¡nãiãi ¡aoel.US slatrmonte
Target organ(s): Liver. l(dneys. possible Carcinogen (US). Calil. prop. 65 carcinogen.

Un¡ted Statæ Regulatory lnformalion
SARA L¡sûôd: Yes
Dem¡nim¡3:0.1 "/.
Notos: This producl ¡s subjæt to SAFìA section 91g reporting requ¡remênts.

TSCA lnventory lt rn: Yes

Un¡iåd Statâs- State Regulatory lnlormâtion
Califohia Prop- 65
This product ¡s or contains chemicar(s) known to the ståre or carifom¡a to cause cancer.

Canàda Regulatory lnlormation
WHMIS Claesification
Th¡s product has been classif¡ed in accordance w¡th the hazard criteria of thê cpR, and thè MsDs contãins all the ¡nformationrequ¡red by the CPR.
DSL: Yes
NDSL: No

Section 16 - Other lnformation

D¡3cla¡mer
For R&D use only. Not for drug, household or other uses.

Wârranty
The abo€ infomat¡on is believed to be correct but does not purport lo be al¡ inclus¡ve and shall be used only as a guide. Theinlomationinthisdæument¡sbasedonthepresentslateof'our knowlãdgeandisapplicabletolhepióducíwilhregardtoappro@
safety præautions. lt does not represênl any guarantee of the properties oi tne proauci. sis*al¡;"À inc., 

"Ãa¡ 
nor ue ¡,eld liabte forany damage resull¡ng from handling or lm cóntact with the abovä product. s"" reverselideìi¡"ïå¡"" äipã"t¡ø¡p for additionattems and conditions of salê. copyrighPoog sigma-Aldrich co. License granted to mate unlimiieå påfår-"SL. to, inr"r"l use only.
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