SAFETY DATA SHEET

Based on Directive 2001/58/ EC of the Commi ssion of the European Communities

FURFURAL

Identification of the substance/preparation and of the company/undertaking

1.1 ldentification of the substance or preparation

Synonyns: 2-fural dehyde

CAS No. : 98-01-1

EC i ndex No. : 605-010-00-4 NFPA code : 3-2-0
El NECS No. . 202-627-7 Mol ecul ar wei ght :96.09
RTECS No. : LT7000000 Formul a . C5HAQ2

1.2 Use of the substance or the preparation
Essence
Fuel : additive
Phar maceuti cal product: raw materi al
Chem stry: raw materi al
| npregnati ng agent
Sol vent

1.3 Conpany/undertaking identification
I nternational Furan Chemcals B.V.
Rotterdam Airportplein 7
3045 AP Rotterdam (The Net herl ands)
Tel.: +31 10 238 05 55
Fax : +31 10 238 05 50

1.4 Tel ephone number for energency:
+32 14 58 45 45 o
Br andweer i nf ormati ecentrum voor gevaarlijke stoffen (B.1.G)
Techni sche School straat 43 A, B-2440 Cee

Composition/information on ingredients

Hazar dous i ngredients CAS No. Conc. in Hazar d Ri sks
% synbol
El NECS No. (R-phrases)
furfural 98-01-1 >98 T 21-23/25-36/37-40 (1)
202-627-7

(1) For R-phrases in full: see heading 16

3. Hazards identification

- Harnful in contact with skin
- Toxic by inhalation and if swall owed
- lrritating to eyes and respiratory system
- Limted evidence of a carcinogenic effect
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FURFURAL

4. First aid measures

Eye contact:

-" Rinse |nnediateI¥ with plenty of water
- Do not_apP!y neutralizing agents )
- If irritation persists: consult a doctor/nedical service

Skin contact: ]

- Rinse imediately with plenty of water

- Soap may be used ]

- Renove cl ot hing before mashln? .

- If irritation persists: consult a doctor/nedical service

After inhal ation

- Renobve the victiminto fresh air_ ] ]
- Unconscious: maintain adequate airway and respiration
- Immedi ately consult a doctor/nedical service

After ingestion: )

- Never give water to an unconsci ous person .

- V!ct|n1|s_fully_con30|ous: i medi ately i nduce voniting
- Gve nothing (little) to drink .

- If you feel "unwell: consult a doctor/nedical service

5. Fire-fighting measures

Sui t abl e exti ngui shing nedi a:
- Water spray

- Al cohol foam

- BC powder

- Carbon dioxide

Unsui tabl e extinguishing media: . .
- Container nmay slop over if solid jet is applied

Speci al exposure hazards:
- Mterial presenting a fire hazard o
- On burning: release of carbon nonoxi de/ carbon di oxi de

I nstructions:

- Cool tanks/drunms with water spray/renove theminto safety
- Take account of toxic firefighting water

- Use firefighting water noderately and contain it

Speci al protective equipnent for firefighters:
- Heat/fire exposure: conpressed air/oxygen apparatus
- Heat/fire exposure: gas-tight suit

Accidental release measures

Personal protection/precautions:
See heading 8.1/8.3/10.3

Envi ronnent al precautions:

- Prevent soil and water pollution

Subst ance nmust not be discharged into the sewer

Cont ai n | eaki ng substance, punp over in suitable containers
Plug the | eak, cut off the supply

Damup the liquid spil

Met hods of gleanin% up: _ _
- Liquid spill: take uglln(to) sand, earth, vermculite, kieselguhr, powdered
| i mestone or sodi um bi carbonat e

Absor bed substance: shovel in closing druns

Damaged/ cool ed tanks nust be enptied

Care uIIY collect the spill/leftovers

Take collected spill to manufacturer/conpetent authority
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FURFURAL

7. Handling and storage

7.1 Handling:

Reduce/ avoi d exposure and/or contact

Use earthed equi pnent

Do not discharge the waste into the drain
Renmove contam nated clothing i nmediately
Cl ean contam nated cl othing

7.2 Storage
- Keep container tightly cl osed
- Store in a dark area
- Ventilation at floor |eve
- Provide for a tub to collect spills
- Keep away from heat sources, conbustible materials, oxidizing agents,
aci ds, bases

Storage tenperature . 20 °C
Quantity limts : N.D kg
Storage life . N.D days
Material s for packagi ng :
- suitable - steel, stainless steel, alumnium iron
- to avoid : plastic

7.3 Specific uses: .
- See information supplied by the manufacturer

Exposure controls/Personal protection

8.1 Exposure limt values:

TLV- TWA : mg/ ¥ 2 ppm

TLV- STEL : mg/ m - ppm

TLV-Cei ling : mg/ n¥ ppm

MEL- LTEL : 8 mg/ ¥ 2 ppm

MEL- STEL © 20 m/m 5 ppm

MAK Do- /m - m

TRK : 20 gglnf 5 BBm

MAC-TGG 8 h : 8 mg/ n¥

MAC- TGG 15 ni n. : mo/ n

MAC- Cei | i ng mg/ n¥

VME-8 h - mg/ ¥ - ppm

VLE- 15 ni n. 8 mg/ m 2 ppm

GABB- 8 h 8.0 mg/m 2 ppm

G- 15 min. Do- mg/ ¥ - ppm

Monent ary val ue : mg/ n¥ ppm

EC : mg/ n? ppm

EC- STEL : mg/ n¥ ppm

Sanpl i ng et hods:
HP Fu%fural NI OSH 2529
- Furfural OSHA 72
- Furfural (See Al dehydes, Screening) NI OSH 2539

8.2 Exposure controls:

8.2.1 Cccupational exposure controls: )
- Measure the concentration in the air regularly
- Work under |ocal exhaust/ventilation

8.2.2 Envi ronment al exposure controls: see heading 13

3/8



FURFURAL

8.3 Personal protection:
8.3.1 respiratory protection:
- Gas mask with filter type A )
- High gas/vapour concentration: conpressed air/oxygen apparatus
8.3.2 hand protection:
- Goves )
Suitable material s: But yl rubber
PVA
Tetraf | uoroet hyl ene
Vi ton
- Breakthroughtinme: N.D
8.3.3 eye protection:
- Face shield
8.3.4 skin protection:
- Protective clothing
Suitable material s: But yl rubber
PVA
Tetraf | uoroet hyl ene
Vi ton

9. Physical and chemical properties

9.1 General information:
Appearance (at 20°C) : Liquid
Qdour . Al nond, pungent
Col our . Light-yellow to brown

9.2 Inportant health, safety and environnental infornmation:

pH val ue . 3.5/4.5
Boi I i ng point/boiling range » 162 °C
Fl ashpoi nt . 60 °C
Explosion limts (740 mmHg) . 2119 vol % (125°C)
Vapour pressure (at 20°C) 1.3 hPa
Vapour pressure (at 50°C) . 13 hPa
Rel ative density (at 20°C) . 1.16
Water solubility : 8.3 g/ 100 m
Sol ubl e in : Ethanol, ether, acetone, chloroform
Rel ati ve vapour density 3.3
Vi scosity . 0.0149 Pa. s
Partition coefficient n-octanol/water 0. 67
Evaporation rate
ratio to butyl acetate N. D.
ratio to ether 75
9. O her information:
Mel ting point/nelting range -39 °C
Aut o-ignition point 315 °C
Saturation concentration 5.9 g/ m

10. Stability and reactivity

10.1 Conditions to avoid/reactivity:

- Unstable on exposure to |ight
- Unstable on exposure to air

10.2 Materials to avoid: . . S
- Keep away from heat sources, conbustible materials, oxidizing agents,

aci ds, bases .
- Keep away from plastic
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FURFURAL

10. 3 Hazar dous deconposition products:

Oxi di zes slowy on exposure to air

Deconposes sl owmy on exposure to |ight

Violent to explosive reaction with many conmpounds e.g.: with (strong)
oxi di zers

Wth (sone) acids/bases: heat release resulting in increased fire or
exPIosipn risk

Pol ymeri zes on exposure to. (strong) acids/bases

This reaction is accel erated on exposure to tenperature rise

On burning: rel ease of carbon nonoxi de/ carbon di oxi de

11. Toxicological information

11.1 Acute toxicity:

LD50 oral rat . 65 ng/ kg
LD50 dermal rabbit : N.D ng/ kg
LD50 dernmal rabbit : 500/ 1000 ng/k?
LC50 inhalation rat : 0.9 nmg/1 /4 h
LC50 inhalation rat : N.D ppn 4 h

11.2 Chronic toxicity:

EC carc. cat. o3

EC nuta. cat. : not listed
EC repr. cat. : not listed
Carci nogenicity (TL A3
Carcinogenicity (MAC : not listed
Carci nogenicity (VME N O
Carcinogenicity (GABB) : not |isted
Carci nogenicity (MAK) . 3B

Mut ageni city ( MAK) : not listed
Teratogeni city (MAK) Do

I ARC cl assification : 3

11. 3 Routes of exposure: i ngestion, inhalation, eye and skin

Caution! Substance is absorbed through the skin

11.4 Acute effects/synptons:
AFTER | NHALATI ON

Irritation of the respiratory tract
Irritation of the nasal nucous menbranes
Headache

CNS depressi on

Di zzi ness

Di st ur bances of consci ousness

Di st urbances of heart rate

ResEiratory difficulties

Ri sk of |ung oedemn

Dry/ sore throat

AFTER | NGESTI ON

Vom ting
Nausea

Abdomi nal pain
Di arr hoea

AFTER ABSORPTI ON OF HI GH QUANTI TI ES:

Coor di nati on disorders _
Cranps/uncontrol |l ed nuscul ar contractions

AFTER SKI N CONTACT

May stain the skin

AFTER EYE CONTACT

Irritation of the eye tissue
Conjunctivitis
Lacri mation
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FURFURAL

11.5 Chronic effects:
- No certainty about human carci nogenic properties

ON CONTI NUOUS EXPOSURE/ CONTACT:

Enl argenment/affection of the liver
Affection of the renal tissue
Feel i ng of weakness

Skin rash/inflammtion

Tr enor

Nosebl eedi ng

12. Ecological information

12. 1 Ecotoxicity:

- LC50 596 h; : 32 ny/ | EPI MEPHALES PROVELAS)
- EC50 (48 h) : 29 ng/| ( DAPHNI A MAGNA)

12.2 Mobility:

- Vol atile organic conmpounds (VOC): 100%
- Mderately soluble in water
For ot her physicochemnical properties see section 9

12. 3 Persi stence and degradability:

- bi odegradati on BODs : 46 % ThOD
- water Do Readi | y bi odegradabl e in water
- test: 93.5% 14d., mtil OECD 301C
- soil . T Y% ND days
12. 4 Bi oaccunul ati ve potenti al
- 1 og Py : 0.67
- BCF . N.D

- Slightly or not bioaccumul ative

12.5 Gt her adverse effects:

- WK 2 (classification in co liance with Verwal tungsvorschrift
wasser gef &hr dender offe (VWwWWwS) of 17 May 1999)
- Effect on the ozone |ayer : Not dangerous for the ozone | ayer
Counci| Regul ation (EC) No
093/ 94)
- Greenhouse effect : no data avail abl e
- Effect on waste water purification . no data avail able

13. Disposal considerations

13.1 PrOV|S|ons relating to waste
Waste material code (91/689/EEC Counci | Decision 2001/ 118/ EC, O J. L47 of
%6/2/200}) 07 01 04 (other organic solvents, washing |iquids and not her
i quors
- Waste material code (Flanders) 001, 015, 034, 507
- KGA (the Netherlands): category 03
- Hazardous waste (91/689/EEC)

13. 2 Di sposal net hods:
- Recycle by distillation
- Renobve to an authorized waste incinerator for solvents
- Do not discharge into surface water

13. 3 Packagi ng:
- Waste material code packaglng (91/689/ EEC, Council Decision 2001/118/EC,
O.J. L47 of 16/2/2001): 15 01 10 (packagi ng containing residues of or
cont am nat ed by dangerous subst ances)
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FURFURAL

Transport information

63

1199

Classification of the substance in conpllance wi th UN Recommendati ons

UN- nunber

CLASS

SUB RI SKS

PACKI NG

PROPER SHI PPI NG NANME

ADR (transport by road)
CLASS

PACKI NG

DANGER LABEL TANKS
DANGER LABEL PACKAGES

RID (transport by rail)
CLASS

PACKI NG

DANGER LABEL TANKS
DANGER LABEL PACKAGES

ADNR (transport by inland waterways)
CLASS

PACKI NG

DANGER LABEL TANKS

DANGER LABEL PACKAGES

IMDG (maritinme transport)
CLASS

SUB RI SKS

PACKI NG

MFAG

EMS

MARI NE POLLUTANT

| CAO (air transport)

CLASS

SUB RI SKS

PACKI NG

PACKI NG | NSTRUCTI ONS PASSENGER Al RCRAFT
PACKI NG | NSTRUCTI ONS CARGO Al RCRAFT

Speci al precautions in connection with
transport

Limted quantities (LQ

6.1
3

Il

UN 1199, Fural dehydes
6.1

I

6. 1+3
6. 1+3

609/ Y609
611

none

When substances and their packaplng meet the conditions establlsheF Ey
L e

ADR/ RI D/ ADNR i n chapt er

y the follow ng prescriptions sha

eac package shall display a dianond-shaped figure with the follow ng

lied with:
i nscription:
- "UN 1199’
or, in the case of different goods with different
within a si ngle ackage:
- the lette %

identification nunbers

718



FURFURAL

15. Regulatory information

Enunmerated in substance list Annex | of directive 67/548/ EEC et sequens

Y2
R0
Toxic

R21 : Harnful in contact with skin

R23/ 25 : Toxic by inhalation and if swall owed

R36/ 37 : lrritating to eyes and respiratory s¥stem

R40 . Limted evidence of a carcinogenic effect

8501/02) : (Keep locked up and out of reach of children) )

S26 . In case of contact with eyes, rinse inmediately with plenty of
wat er and seek medi cal advice

S36/ 37/ 39 : Wear suitable protective clothing gloves, and eye/face
protection ) ) ) )

S45 : In case of accident or if you feel unwell, seek nedical advice

(show the | abel where possible)

16. Other information

The informtion provided on this MSDS is correct to the best of our know edge, information
and belief at the date of its publication. The information given is designed only as a
gui dance for safe handling, use, processing, storage, transporfation, disposal and felease
and is not to be considered as a warranty or quality specification. The information relates
only to the specific material designated and nay hnot be valid for such material used in
conbination with any other material Or in any process, unless specified in the text.

NOT APPLI CABLE
NOT DETERM NED
| NTERNAL CLASSI FI CATI ON

. A
. D.

*Z2Z

Full text of any R-phrases referred to under heading 2:

R21 Harnful in contact with skin

R23/ 25 : Toxic by inhalation and if swall owed

R36/ 37 : Irritating to eyes and respiratory system

R40 . Limted evidence of a carcinogenic effect (COW SSION DI RECTI VE 2001/ 59/ EC)

Exposure limts:
TLV : Threshold Limt Value - ACG H US 2002

OES : Occupational Exposure Standards - United Kingdom 2001

MEL : Maxi num Exposure Limts - United Kingdom 2001

MAK : Maxi mal e Arbeitspl atzkonzentrationen - Germany 2001

TRK : Technische Richtkonzentrati onen - Germany 2001

MAC : Maxinmal e aanvaarde concentratie - the Netherlands 2002

VME : Valeurs Iimtes de Myyenne d’ Exposition - France 1999

VLE : Valeurs limtes d Exposition a court terne - France 1999

GWBB : Grenswaarde beroepsmatige blootstelling - Bel gium 2002

GWK : Grenswaarde kortstondige blootstelling - Bel gium 2002

EC : Indicative occupational exposure limt values - directive 2000/ 39/ EC

Chronic toxicity:
Li st of the carcinogenic substances and processes - the Netherlands 2002
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