/® Celanese

e Formcel O, 53% n—-Butanol/ 40% Formaldehyde, solution
MSDS ZRHS : 48

AARE RS : 80048

AEH: 02/02/2006

kL 2 AR R

1. EmEAL Al B

Product:Formcel®, 53% n—7 f%/40% FIEE, W
MSDS RHE: 48
LRI : 80048

Celanese Pte Ltd

111 Somerset Road

Singapore Power Building #02-02/03
Singapore 238164

Tel No: (65) 6733 1767

ER RSB EIEHRE -

+ (65) 66639259 (Operations Room direct dial)

+ (65) 62656917 (Operations Room direct dial)

+ (65) 62650177 (Switchboard, ask for Operations Room)

or fax request to
+(65) 62644190 (Facsimile to Operations Room)
+(65) 62664696 (Facsimile to Operations Room)

or email to
opsroom@semco. psa. col. sg

or Call CHEMTREC 703 527 3887 (USA), collect calls accepted
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Water (CAS 7732-18-5), wt. %:7

Formcel ®, 53% n-T AZ/40% FIEEWVIRT B2, HREAKIZR _EFERE B FIE RS .

ERBRANE: 703 527 3887 (USA) CHEMTREC, collect calls accepted, 24 hrs/day
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listed as carcinogenic to humans, IARC Group I, based on sufficient human
evidence for nasopharyngeal cancer and sufficient evidence in experimental
animals
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Health: 3 Flammability: 2 Reactivity: 0

57 C (135 F) (SETA)
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/® Celanese

e Formcel O, 53% n—-Butanol/ 40% Formaldehyde, solution

MSDS ZRHS : 48

AARE RS : 80048

AEH: 02/02/2006

ERR: 73 % (Formaldehyde)
11.2 % (Butanol at 25 deg C)
TRR: 7 % (Formaldehyde)

1.4% (Butanol at 25 deg C)

By RAIE R 300 C (572 F) (Formaldehyde)
343 C (649 F) (Butanol)
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250 1bs. of the material as is; based on a Reportable Quantity of 100 Ilbs.
for formaldehyde.
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/® Celanese

e Formcel O, 53% n—-Butanol/ 40% Formaldehyde, solution
MSDS ZRHS : 48
WAL IR A - 80048
AR HEA: 02/02/2006
JB5) T A48 ST IR 28 3R RS EBY% 1990 NIOSH IDLH 1994 NIOSH IDLH
Jﬁﬁ’ﬁﬂﬁgéjﬁﬂﬁﬁﬁ (Recognized by OSHA)
] 1 71-36-3 53 8000 ppm 1400 ppm
FH i 50-00-0 40 30 ppm 20 ppm
Comments: Celanese’ A ARMRIE BT A BRI REREAY, A6 ms HEEAIER ACGIH L fR{E .
Celanese A& T EEAFEH ACGIH TLV .
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pH: 6.2

Vapor Pressure:

Vapor Density (Air=1 @ 20 C):

Boiling Point (760 mmHgA) :

Freezing Point:

Solubility in Water @ 20 C:

Specific Gravity:

Molecular Weight::

P etk
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24 mmHg @ 30 deg C

104.5 C (220 F)

51.6 %

0.971 @ 30 deg C

Formaldehyde: 1.04
Water: 0.62
Butanol: 2.56

Below 25 deg C (77 deg F), solid formaldehyde
polymer gradually forms.

Formaldehyde: 30.0
Water: 18.0
Butanol: 74.1
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e Formcel O, 53% n—-Butanol/ 40% Formaldehyde, solution
MSDS ZRHS : 48

AARE RS : 80048

AEH: 02/02/2006
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Component Toxicological Information
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Acute Exposure:
Oral LD50: 0.79-4.36 g/kg (rats); slightly toxic to animals.

Inhalation LC50: > 8000 ppm (rats, 4 hours); practically nontoxic to
animals.

Skin: Moderately irritating to rabbit skin; slightly toxic to animals
(LD50, rabbits: 3.4 - 5.3 g/kg).

Eyes: Severely irritating to rabbit eyes

Mutagenicity: Not mutagenic in most in vitro assays (e.g.,Ames test, SCE &
micronucleus assays with Chinese hamster cells).

Carcinogenicity: No information.

Reproductive/Developmental Effects: In an inhalation developmental
toxicity study, rats were exposed 7 hrs/day to 0, 3500, 6000 or 8000 ppm.
Maternal toxicity and fetotoxicity were observed at 6000 and 8000 ppm. A
slight increase in skeletal abnormalities was observed at 8000 ppm, a dose
which caused 10% maternal mortality. The no effect concentration for
developmental toxicity was 3500 ppm. In a behavioral teratology study,
rats were exposed 7 hrs/day to 0, 3000 or 6000 ppm butanol. Significant
effects were not observed

Repeated Exposure: Rats were exposed orally via gavage to doses of 0, 30,
125, and 500 mg/kg/day for 13 weeks. CNS effects were observed in the
high dose animals during the final 6 weeks of dosing. The no observed
adverse effect level was 125 mg/kg/day. In a research study, oral exposure
of rats to 6.9% butanol in drinking water for 3 months affected liver
mitochondria.
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Acute Exposure: Toxicity information on the solution is generally not
available. Information on the solution components is listed next

Oral LD50: 800mg/kg (rats); slightly toxic to animals.

Inhalation LC50: 474ppm (rats, 4 hrs.); moderately toxic to animals

Skin: Severely irritating/corrosive to rabbit skin depending on exposure
duration and concentration; moderately toxic to animals (LD50, rabbits:

270mg/kg) ; causes skin sensitization in humans and guinea pigs

Eye: Severely irritating to rabbit eyes

R T 2UE4E:703 527 3887 (USA)

CHEMTREC, collect calls accepted, 24 hrs/day
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Mutagenicity: Genotoxic potential was noted in a variety of in vitro
systems. Results in vivo have been mixed probably due to the presence of
metabolic processes for detoxifying

Carcinogenicity: Oral-Formaldehyde was not carcinogenic in several well-
conducted rodent lifetime drinking water studies. Repeated dermal—topical
application on mice has not indicated carcinogenic potential. Inhalation-—
Rats and mice were exposed to 2.0, 5.6, or 14.3 ppm formaldehyde for
6hrs/day, 5 days/week for 24 months. In rats no treatment-related tumors
were seen at 2 ppm while at 5.6 ppm 1% had nasal tumors and at 14.3 ppm
43% had nasal tumors. In mice no treatment-related tumors were observed
at 2 ppm or 5.6 ppm while 1% had nasal tumors at 14.3 ppm. IARC: Group I,
Carcinogenic to Humans, based on sufficient human (nasopharyngeal cancer)
and experimental animal data. Formaldehyde is listed as an OSHA
carcinogen. Formaldehyde is listed as an anticipated carcinogen by the
NTP.

Hauptmann, et. al. (2004) have reported a statistically significant dose-
related increase in the incidence of nasopharyngeal tumors in a large
cohort of formaldehyde exposed workers. In another study by Hauptmann,

et. al. (2003) based upon the same cohort, a statistically significant
dose-related increase of leukemia mortality was observed. However, this
increase was seen only for a peak exposure metric and the rate of leukemia
mortality was less than that of the unexposed general population. In
addition, the Hauptmann et. al. (2003) results are not consistent with the
findings of Coggon et. al. (2003). Coggon et. al. found no association
between formaldehyde exposure and leukemia incidence in a large cohort of
U. K. workers with estimated formaldehyde exposures higher than the
Hauptmann et. al. (2003) study. A recent NIOSH study (Pinkerton, et. al.
2004) based on a cohort of formaldehyde exposed garment workers reported
only a marginal association with leukemia incidence. Experimental data
linking formaldehyde exposure with toxicity in organs, including the bone
marrow, remote from the portal of entry is lacking. Also, an established
mechanism for induction of leukemia by formaldehyde is not available
Furthermore, formaldehyde inhalation by rats in several well-conducted
cancer bioassays did not induce leukemia.

Reproductive/Developmental Effects: In a developmental toxicity study with
mice dosed orally by gavage at 74, 148 or 185 mg/kg/day, no fetotoxic or
teratogenic effects were seen. In a developmental toxicity study with
rats exposed via inhalation to 2, 5 or 10ppm formaldehyde, treat-related
developmental effects were not observed. In a reproduction study, dogs
received the equivalent of 9.4 mg/kg/day of formaldehyde in feed during
days 4-56 after mating without adverse reproductive effects
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Formcel O, 53% n—Butanol/ 40% Formaldehyde, solution
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80048
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Repeated Exposure: Inhalation exposure (6hrs./day;5 days/week;13 weeks)
of rats resulted in nasal tissue irritation at 10 or 20ppm, but not at
2ppm. Monkeys exposed for 26 weeks (22hrs./day;7 days/week) had nasal
irritation at 3ppm but not at lppm. Oral exposure of rats to formaldehyde
in the drinking water at a dose equivalent to 82-109 mg/kg/day over a
lifetime resulted in stomach tissue irritation while a dose of 15-21
mg/kg/day was without effect

12. 4£#EF

Component Ecological Information
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Ecotoxicity: n—Butanol exhibits low acute toxicity to aquatic species

The 24—, 48— and 96-hour LC50 values for various fish species (Medaka,
Golden Orfe, creek chub, fathead minnow, goldfish and bleak) range from
500 to 2300 ppm. The 48-hour EC50 for the water flea (daphnid) is 1983
ppm; for brine shrimp the LC50 is 2950 ppm. The 48-hour EC50 for protozoa
is 2466 ppm. The toxicity thresholds for the alga Scenedesmus quadricauda
and for cyanobacteria are 95-875 ppm and 100-312 ppm, respectively. Cell
multiplication was inhibited for Entosiphon sulcatum (euglenoid) at 55 ppm
after 72 hours. The 48-hour LC50 for Xenopus laevis (clawed toad) is 1200
ppim.

Environmental Fate:

Degradation: Under aerobic conditions butanol is readily biodegradable
The BOD (5—-day)/COD ratio ranges from 0.42 — 0.74. In the Zahn-Wellens
Test, 93-95% biodegradation was reported in 5 days. Atmospheric
photochemical degradation is expected to range from 5 hours (in a sunlit
urban atmosphere) to 2.3 days. Volatilization half-lives in water are
estimated to be 2.4 hours, 3.9 hours, and 125.9 days in model streams,
rivers and lakes, respectively.

Bioaccumulation: The calculated bioconcentration factor for goldfish is
0.62-0.67. The log n-octanol/water partition coefficient for n-butanol is
0.88. This suggests that butanol has low potential to bioaccumulate
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MSDS ZRHS : 48
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Ecotoxicity: Formaldehyde exhibits slight acute toxicity to various fish
species. The 24—, 48- and 96-hr. LC50 values (bluegill sunfish, trout,
bass, salmon, catfish, carp, golden orfe) are in the range 10-1000ppm.
Algae and some invertebrates appear more susceptible e.g., acute toxicity
occurs in green algae at 0.3-0.5ppm and in the water flea (daphnids) at 2-
52ppm (24/48-hr. EC50). Formaldehyde has bactericidal properties at low
levels (EC50, E. coli=lppm).

Environmental Fate: The short atmospheric half-1life, the low n-—
octanol/water partition coefficient and the ability of animals &
microorganisms to rapidly biodegrade formaldehyde are expected to lead to
its ready removal if released into the environment

Degradation: Formaldehyde in aqueous effluent is degraded by activated
sludge and sewage in 48-72 hr. In a die—away test with lake water,
degradation was complete in 30 hrs. under aerobic conditions and 48 hrs
under anaerobic conditions. Atmospheric photochemical degradation is
rapid with estimated half-lives of 19hrs. or less

Bioaccumulation: The log n-octanol/water partition coefficient is 0.35

This suggests that formaldehyde has relatively low potential to
bioaccumulate.
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14. EREH

US Department of Transportation:

UN/NA Number: UN 1198

Shipping name: FORMALDEHYDE, SOLUTIONS, FLAMMABLE
Hazard class: 3

Subsidiary hazard: 8

Packing Group: PG 111

DOT Reportable Quantity (RQ): 100 Lb./ 45.4 Kg (FORMALDEHYDE)
5000 Lb./ 2270 Kg (BUTANOL)
Emergency Response Guide: 132

ERBRAEE 703 527 3887 (USA) CHEMTREC, collect calls accepted, 24 hrs/day
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ICAO/TATA:

TATA UN Number: UN 1198

Proper Shipping Name: FORMALDEHYDE, SOLUTIONS, FLAMMABLE
Hazard Classification: 3

Subsidiary Hazard: 8

Packing group: 111

Label: (Flammable Liquid) Corrosive

IMDG:

International Marine UN Number: UN 1198

Proper Shipping Name: FORMALDEHYDE, SOLUTIONS, FLAMMABLE
Hazard Class: 3

Subsidiary Hazard: 8

Packing Group: 111

POBL (B - 57 C (135 F) (SETA)

Transport Canada

Trade Information
Schedule B Code (export): 2912.11.0000
Harmonization Code (import): 29121100

15. VEEKER

Hazard labeling:

R phrases
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S phrases

S 13 IEEEEY. BRI U R

S 26 ATHfHRNE, FFALRMER OKEEKEEDE, Aihkskin .
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INTERNATIONAL REGULATIONS
EELA N H

HUIS T 5 25 5% (P A B 5 LK A5 6 0 S A -
AUSTRALIA, CHINA, CANADA, EUROPE, KOREA, PHILIPPINES, JAPAN

16. REEH

RALRAL : JEE b F i W
Celanese /A]
YA E AR RS BEENFPA R1/88 HMIS R TTINEAEF .
NFPA: Health: 3 Flammability: 2 Reactivity: 0
HMIS: Health: 3% Flammability: 2 Reactivity: 0

THBERREFRAMSDSHRER] The following sections have been revised since the last issue of this

BIE: MSDS.
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