S| GVA- ALDRI CH

Materi al Safety Data Sheet

Date Printed: 15/ DEC 2004
Dat e Updated: 22/JUL/ 2004
Version 1.2

According to 91/ 155/ EEC

1 - Product and Conpany I nformtion

Product Nane METHYL VI OLOGEN DI CHLORI DE HYDRATE, 98%
Product Nunber 856177
Company Sigma-Aldrich Pte Ltd

#08-01 Citilink Warehouse
Si ngapore 118529

Si ngapor e
Techni cal Phone # 65 271 1089
Fax 65 271 1571

2 - Conmposition/Information on Ingredients

Pr oduct Nane CAS # EC no Annex |

| ndex Nunber
1,1 -Dl METHYL-4, 4' - Bl PYRI DI NIl UM 1910-42-5 217-615-7 613-090-00-7
DI CHLORI DE

Formul a C12H14C 2N2
Mol ecul ar Wi ght 257.17 AMJ
Synonyns AH 501 * Bipyridinium 1,1 -dinethyl-4,4" -,

di chl oride * Cekuquat * Crisquat * Dextrone *
Dextrone- X * Dexuron *

N, N - Di met hyl - 4, 4' - bi pyri di niumdichloride *
1,1'-Di et hyl -4, 4" -bi pyridyni um di chl ori de *
1,1'-Dinmethyl -4, 4" -di pyridiniumdichlorid
(German * 4,4'-Dinethyl di pyridyl dichloride *
Di et hyl vi ol ogen chl oride * Dwuchl or ek

1,1 -dwunetyl o-4, 4" - dwupi rydyni owy (Polish) *
Esgram * Gl okson * CGol dquat 276 * G am xel *
G anpbxon * G anobxone * G anobxone D * G anpbxone
di chl oride * G anoxone S * G anbpxone W*
Granuron * Her baxon * Herboxone * Met hyl vi ol ogen
* Met hyl viol ogen dichloride * Methyl viologen
(reduced) * OK 622 * Ortho paraquat CL *

Par akwat (Polish) * Paraquat (OSHA) * Paraquat
chloride * Paraquat CL * Paraquat, dichloride *
Pat hclear * Pillarquat * Pillarxone * Toxer
total * Viol ogen, nethyl-

3 - Hazards ldentification

SPECI AL | NDI CATI ON OF HAZARDS TO HUMANS AND THE ENVI RONMVENT
Toxic in contact with skin and if swallowed. Irritating to
respiratory systemand skin. Limted evidence of a carcinogenic
effect. Ri sk of serious damage to eyes. Toxic to aquatic
organi sns, may cause |ong-term adverse effects in the aquatic
envi ronnent.

4 - First Ald 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 skin contact, flush with copious anpbunts of water for
at |l east 15 minutes. Renobve contan nated cl othing and shoes.
Cal |l a physician.

AFTER EYE CONTACT
In case of contact with eyes, flush with copi ous anmounts of
water for at |least 15 m nutes. Assure adequate flushing by
separating the eyelids with fingers. Call a physician.

AFTER | NGESTI ON
If swal |l owed, wash out nmouth with water provided person is
conscious. Call a physician i mediately.

5 - Fire Fighting Measures

EXTI NGUI SHI NG MEDI A
Sui tabl e: Water spray. Carbon dioxide, dry chem cal powder, or
appropriate foam

SPECI AL RI SKS
Specific Hazard(s): Emts toxic fumes under fire conditions.

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.

6 - Accidental Rel ease Measures

PERSONAL PRECAUTI ON PROCEDURES TO BE FOLLOWED I N CASE OF LEAK OR SPI LL
Evacuat e area

PROCEDURE( S) OF PERSONAL PRECAUTI ON( S)
Wear sel f-contai ned breathing apparatus, rubber boots, and heavy
rubber gl oves.

METHODS FOR CLEANI NG UP
Sweep up, place in a bag and hold for waste disposal. Avoid
rai sing dust. 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 dust. Do not get in
eyes, on skin, on clothing. Avoid prolonged or repeated exposure.

STORAGE
Condi tions of Storage: Keep tightly cl osed.

8 - Exposure Controls / Personal Protection

ENG NEERI NG CONTROLS
Use only in a chem cal fune hood. Safety shower and eye bat h.

GENERAL HYG ENE MEASURES

Wash contam nated cl othing before reuse. Wash thoroughly after
handl i ng.
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EXPOSURE LIM TS - DENVARK
Sour ce Type
CEL TWA
Remar ks: H
EXPOSURE LIM TS - GERVANY
Sour ce Type
TRGS 900 CEL
Remar ks: =1=
Remar ks: H
EXPOSURE LIM TS - NORWAY
Sour ce Type
CEL
Remar ks: H
EXPOSURE LIM TS - SW TZERLAND
Sour ce Type
CEL CEL
Remarks: E H
EXPOSURE LIM TS - UNI TED KI NGDOM
Sour ce Type
CEL CEL

PERSONAL PROTECTI VE EQUI PMENT
Respiratory Protection
Hand Protection:

Eye Protection: Chem ca

Val ue
0.1 ng/nB

Val ue
0.1 nmg/n8, E

Val ue
0.1 ng/nB

Val ue
0.1 ng/ nB

Val ue
0.08 ng/ nB

Gover nment approved respirator.
Conpat i bl e chemi cal -resi stant gl oves.
saf ety goggl es.

9 - Physical and Chem cal Properties

Appear ance Physi cal State:

Col or:

Solid

Slightly yell ow

Form Fine crystals

Property Val ue
pH N A
BP/ BP Range

MP/ MP Range

Fl ash Poi nt
Flamability

Aut oi gnition Tenp
Oxi di zi ng Properties
Expl osi ve Properties
Expl osion Limts
Vapor Pressure

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
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Solubility Solvent: 0.1 g/m H20 d ear

10 - Stability and Reactivity

STABI LI TY
Stabl e: Stabl e.
Materials to Avoid: Strong oxidizing agents.

HAZARDOUS DECOWVPOSI TI ON PRODUCTS
Hazar dous Deconposition Products: Carbon nonoxi de,
Ni t rogen oxi des, Hydrogen chloride gas.

HAZARDOUS POLYMERI ZATI ON
Hazar dous Pol ymerization: WII not occur

Car bon di oxi de,

11 - Toxicol ogi cal Information

RTECS NUMBER: DwW2275000
ACUTE TOXICI TY

LDLO

O al

Man

1720 nog/ kg

Remar ks: Lungs, Thorax, or Respiration: Acute pul nonary edenma
Li ver:Liver function tests inpaired. Kidney, Ueter,

Bl adder: Changes in tubules (including acute renal
t ubul ar necrosi s).

LDLO

O al

Man

3380 UL/ KG

failure, acute

Remar ks: Lungs, Thorax, or Respiration:Fibrosis, focal
(pneunoconi osi s). Lungs, Thorax, or Respiration:Dyspnea. Lungs,

Thorax, or Respiration: Sputum

LDLO

O al
Human

214 ng/ kg

Remar ks: Lungs, Thorax, or Respiration: Chronic pul nonary edena.

Lungs, Thorax, or Respiration: & her changes.

LDLO

O al

Worman

3000 ny/ kg

Remar ks: Behavi or al : Headache. Lungs, Thorax, or

Respi rati on: Cough. Gastrointestinal: Nausea or vomting.

LDLO

O al

Man

43 nyl/ kg

Remar ks: Liver: O her changes. Kidney, Ureter, Bl adder:Changes in
bot h tubul es and gl onmeruli. Kidney, Ueter, Bladder: Uine volune

decr eased.

LDLO
O al
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Wonman

111 ng/ kg

Remar ks: Lungs, Thorax, or Respiration: Dyspnea.
Gastrointestinal:U ceration or bleeding fromstomach. Kidney,
Ureter, Bl adder: Changes in tubules (including acute renal
failure, acute tubular necrosis).

LDLO

Subcut aneous

Man

3 UL/ KG

Remar ks: Aut onom ¢ Nervous System Ot her (direct)

par asynpat hom nmeti c. Behavi oral : Change in notor activity
(specific assay). Liver:Jaundice, other or unclassified.

LDLO

Par ent er al

Man

57 UL/ KG

Remar ks: Lungs, Thorax, or Respiration:Fibrosis, focal
(pneunoconi osis). Liver:Hepatitis (hepatocellular necrosis),
di ffuse. Kidney, Ureter, Bl adder: O her changes.

LDLO

Mul tiple
Wman

12200 UG KG
30D 1

Remar ks: Lungs, Thorax, or Respiration:Fibrosis, focal
(pneunoconi osi s). Bl ood: Changes in cell count (unspecified).
Nutritional and G oss Metabolic:Changes in:Body tenperature
i ncrease.

LD50

O al

Rat

57 ny/ kg

LC50

I nhal ati on

Rat

1 ng/n8

6H

Remar ks: Lungs, Thorax, or Respiration: Dyspnea. Lungs, Thor ax,
or Respiration:Respiratory stinulation. Skin and Appendages:
O her: Hair.

LD50
Skin

Rat

80 ny/ kg

LD50

I ntraperitonea

Rat

19 Md KG

Remar ks: Brain and Coverings: Recordings from specific areas of
CNS. Behavi oral : Change in notor activity (specific assay).
Lungs, Thorax, or Respiration: Respiratory stimulation.

LD50
Subcut aneous
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Rat
27 ME KG

LD50

I ntravenous

Rat

21 ME KG

Remar ks: Lungs, Thorax, or Respiration: Acute pul nonary edenma
Gastrointestinal : Hypernotility, diarrhea. Skin and Appendages:
QO her: Hair.

LD50

O al

Mouse

120 ny/ kg

Remar ks: Lungs, Thorax, or Respiration:Fibrosis (interstitial).
Bi ochem cal : Met abol i sm (i nternmedi ary): Li pids including transport.

LD50

I ntraperitonea

Mouse

20 MF KG

Remar ks: Lungs, Thorax, or Respiration: Acute pul nonary edenma
Lungs, Thorax, or Respiration: O her changes.

LD50

Subcut aneous
Mouse

37 MA KG

LD50

I nt ravenous
Mouse

180 ME KG

LD50

O al

Dog

25 ny/ kg

LD50

O al

Monkey

50 ny/ kg

Remar ks: Behavi oral : Convul sions or effect on seizure threshold.
Lungs, Thorax, or Respiration: Enphysema. Kidney, Ureter,

Bl adder: Changes in tubules (including acute renal failure, acute
tubul ar necrosis).

LD50

O al

Cat

35 ny/ kg

LD50

Skin

Rabbi t

325 ngy/ kg

Remar ks: Skin and Appendages: Skin: After topical exposure:
Cut aneous sensitization (experinental).

LD50
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I ntraperitonea

Rabbi t

18 M KG

Remar ks: Behavi oral : Exci t enent. Behavi oral : Change i n notor
activity (specific assay). Lungs, Thorax, or Respiration: Dyspnea.

LD50

O al

Pig

30 ny/ kg

LD50

O al

Qui nea pig

22 nyl/ kg

Remar ks: Behavi or al : Sommol ence (general depressed activity).
Lungs, Thorax, or Respiration: O her changes.

LD50

I ntraperitonea
Qui nea pig

3 ME KG

LD50

O al

Chi cken
262 ng/ kg

LD50
O al
Duck
199 ny/ kg

LD50
Skin
Duck
600 ng/ kg

LD50
Par ent er al
Frog
260 M4 KG

LD50

Skin

Tur key

375 my/ kg

Remar ks: Gastrointestinal:Hypernotility, diarrhea.

LD50

O al

Donesti c Ani nal s
30 ny/ kg

LD50
I nt ravenous
Donesti c Ani mal s
1 M4 KG

| RRI TATI ON DATA

Eyes
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Rabbi t
25 ny
Remarks: MId irritation effect

Eyes

Rabbi t

12.5 ng

Remarks: Severe irritation effect

SI GNS AND SYMPTOVS OF EXPOSURE
Synpt ons of exposure may include burning sensation, coughing,
wheezing, laryngitis, shortness of breath, headache, nausea, and
vom ti ng.

ROUTE OF EXPOSURE
Skin Contact: Causes skin irritation.
Skin Absorption: Toxic if absorbed through skin. Readily
absor bed through skin
Eye Contact: Causes severe eye irritation
I nhal ation: May be harnful if inhaled. Material is irritating to
nmucous nenbranes and upper respiratory tract.
I ngestion: Toxic if swall owed.

TARGET ORGAN | NFORMATI ON
Ki dneys. Liver. Cardiovascular system Central nervous system
Brain. Lungs. Bl ood.

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

CHRONI C EXPCSURE - MJUTAGEN

Human

250 MF L

Cell Type: |ynphocyte
DNA danage

Human

20 M L

Cell Type: fibroblast
Unschedul ed DNA synt hesi s

Human

20 M3 L

Cell Type: OQther cell types
Unschedul ed DNA synt hesi s

Human

900 MA L

Cell Type: |ynphocyte
DNA i nhi bi tion

Human

7715 Md L

Cell Type: |ynphocyte
Cyt ogenetic anal ysis

Rat

1 UMOL/L
Cell Type: lung
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DNA danage

Rat

900 MF L

Cell Type: OQther cell types
DNA i nhi bition

Rat

126 M KG

O al

QO her mutation test systens
Rat

126 ME KG

O al

DNA i nhi bition

Rat

1250 UG L

Cell Type: Other cell types
Si ster chromatid exchange

Mouse

60 MF L

Cell Type: |ynphocyte

Mutation in mammal i an somatic cells.

Hanst er

20 UMOL/ L

Cell Type: lung

Cyt ogenetic anal ysis

Hanst er

100 M L

Cell Type: ovary

Cyt ogeneti c anal ysis

Hanst er

1 MMOL/L

Cell Type: fibroblast

Si ster chromatid exchange

Hanst er

80 NMOL/ L

Cell Type: lung

Si ster chromatid exchange

Hanst er

100 M L

Cell Type: ovary

Si ster chromatid exchange

Chi cken

50 M& L

Cell Type: liver

QO her nmutation test systens

CHRONI C EXPOSURE - TERATOGEN
Speci es: Rat

Dose: 6500 UG KG
Rout e of Application: Intraperitonea
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Exposure Tinme: (6D PREG
Resul t: Specific Devel opnental Abnormalities: Miscul oskel et al
system

Speci es: Rat

Dose: 7 M4 KG

Rout e of Application: Subcutaneous

Exposure Tine: (21D PREG

Resul t: Specific Devel opnental Abnormalities: Cardiovascul ar
(circulatory) system

CHRONI C EXPCSURE - REPRODUCTI VE HAZARD

Speci es: Rat

Dose: 149 M4 KG

Rout e of Application: Oal

Exposure Tine: (7-17D PREQ

Result: Maternal Effects: Other effects.

Speci es: Rat

Dose: 14 Md KG

Rout e of Application: Oal

Exposure Tine: (1-3D PREGQ

Result: Maternal Effects: Parturition. Effects on Fertility:
Pre-inplantation nortality (e.g., reduction in nunber of

i npl ants per female; total nunber of inplants per corpora
lutea). Effects on Fertility: Oher nmeasures of fertility

Speci es: Rat

Dose: 300 MY KG

Rout e of Application: Oal

Exposure Tine: (1-3D PREGQ

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

Ef fects on Newborn: Live birth index (# fetuses per litter;
nmeasured after birth).

Speci es: Rat

Dose: 14 MY KG

Rout e of Application: Oal

Exposure Tine: (1-3D PREGQ

Result: Effects on Newborn: Stillbirth.

Speci es: Muse

Dose: 1163 GM KG

Rout e of Application: Oal

Exposure Tine: (MILTI GENERATI ON)

Result: Effects on Fertility: Female fertility index (e.g., #
femal es pregnant per # sperm positive fenmales; # females
pregnant per # females mated ).

Speci es: Muse

Dose: 1785 GM KG

Route of Application: Oal

Exposure Tinme: (MJILTI GENERATI ON)

Result: Effects on Newborn: Oher postnatal neasures or effects.

Speci es: Muse

Dose: 30150 UG KG

Rout e of Application: Intraperitoneal

Exposure Tine: (8-16D PREG

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

12 - Ecological Information

ECOTOXI COLOd CAL EFFECTS

Test Type: EC50 Daphni a
Speci es: Daphni a nagna
Time: 48 h

Val ue: 2.8 ny/l

Test Type: LC50 Fish

Speci es: Lepom s macrochirus (Bluegill)
Time: 96 h

Val ue: 13 nyg/l

Test Type: LC50 Fish

Speci es: Onchor hynchus nyki ss (Rai nbow trout)
Time: 96 h

Val ue: 15 nyg/|

13 - Disposal Considerations

SUBSTANCE DI SPCSAL
Contact a licensed professional waste disposal service to dispose
of this material. Dissolve or mx the material with a conbustible
solvent and burn in a chem cal incinerator equipped with an
afterburner and scrubber. Cbserve all federal, state, and | oca
envi ronnental regul ations.

14 - Transport Infornmation

Rl D/ ADR

UN#: 2811

Class: 6.1

PG |

Proper Shi pping Nane: Toxic solid, organic, n.o.s.
| MDG

UN#: 2811

Class: 6.1

PG |

Proper Shi pping Nane: Toxic solid, organic, n.o.s.
Marine Pollutant: No

Severe Marine Pollutant: No

Techni cal Nane: Required

| ATA
UN#: 2811
Class: 6.1
PG |
Proper Shi pping Nane: Toxic solid, organic, n.o.s.
I nhal ati on Packing Group |: Yes

Techni cal Nane: Required

15 - Regul atory Information

CLASSI FI CATI ON AND LABELI NG ACCORDI NG TO EU DI RECTI VES
ANNEX | | NDEX NUVMBER: 613-090-00-7
| NDI CATI ON OF DANGER: T N
Toxi c. Dangerous for the environnent.
R- PHRASES: 24/25 37/38 40 41 51/53
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Toxic in contact with skin and if swallowed. Irritating to
respiratory systemand skin. Limted evidence of a carcinogenic
effect. Risk of serious damage to eyes. Toxic to aquatic
organi sns, may cause |long-term adverse effects in the aquatic
envi ronnent .

S- PHRASES: 22 36/37/39 45 61
Do not breathe dust. War suitable protective clothing, gloves,
and eye/face protection. In case of accident or if you fee
unwel |, seek nedical advice inmmedi ately (show the | abel where
possible). Avoid release to the environnent. Refer to specia
i nstructions/safety data sheets.

SW TZERLAND
SWSS PO SON CLASS: 1

16 - G her Information

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

appropri ate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich 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 2004 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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