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MATERIAL AND SAFETY DATA SHEET

METHANOL

SECTION 1 : PRODUCT IDENTIFICATION

Product Details

Product Name

Trade Name

Chemical Name
Chemical Formula
Molar Mass

Chemical Family

Use

Company Identification

Manufacturer’'s Name
Manufacturer's Address

Telephone No

: Methanol

: Methyl alcohol, carbinol, wood alcohol, methyl hydroxide

: Methanol

: CH;0OH

1 32.04

: Alcohol

. Industrial solvent

: Petronas Methanol (Labuan) Sdn. Bhd.

: Rancha-Rancha Industrial Estate
P.O.Box 80079
87010 Labuan F.T, Malaysia

. 6-087-411211

SECTION 2 : INFORMATION ON INGREDIENTS

Chemical Name

Methanol

CAS No. Proportion
67-56-1 99.85 wt % min

Exposure Limit
200 ppm (skin)

SECTION 3 : PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Odour

Solubility in Water at 20°C
Boiling Point

Freezing Point

Vapour Pressure

Vapour Density (air=1)
Specific Gravity

Flash Point

Autoignition Temperature
Explosion Limit

Other Solubilities
Saturation Concentration

Viscosity

: Clear, colourless liquid
: Slight alcohol odour

: Soluble

: 64.5°C (148°F) @ 760 mmHg
: -97.8°C (-144°F)

: 96 mmHg @ 20°C (68°F)

: 1.105 @ 15°C (59°F)

:0.792 (H,O0 = 1)

: 12°C (54°F), CC

: 385°C (725°F)

: LEL 6% vol UEL
: Most organic solvent

: 166 g/m°

: 0.0006 Pa.s

36.5% vol




MATERIAL AND SAFETY DATA SHEET

SECTION 4 : HAZARD IDENTIFICATION

Highly flammable

Toxic by inhalation, in contact with skin and if swallowed

SECTION 5 : FIRST AID MEASURES

Ingestion :  Swallowing methanol can be fatal. Symptoms may be delayed for 18 to 24 hours
after ingestion. Obtain medical attention immediately.

Eye contact : Flush immediately with clean water for 20-30 minutes. Obtain medical attention
immediately.

Skin Contact : Flush immediately with clean water for 20-30 minutes. Obtain medical attention
immediately

Inhalation : Remove victim to fresh air. Restore or assist breathing if necessary. Obtain

medical attention immediately.

SECTION 6 : FIRE FIGHTING MEASURES

Methanol is highly flammable in the presence of an ignition source (heat, flame, oxidizers) It is explosive in
the vapour form when exposed to heat or flame. Vapours may travel to ignition source and flash back. Me-
thanol in concentration of greater than 25% in water can ignite.

Fire-Fighting Media : Small Fires Dry Chemical, CO,, water spray, Alcohol Resistant Stan-
dard Foam.

Large Fires Water spray, Aqueous Film Forming Foam (AFFF), alco-
hol resistant type with 6% foam proportioning equip-
ment.

Special Fire Fighting Pro- : Methanol burns with a clean clear flame that appears invisible in the day.
cedure Fire fighters must wear self-contained breathing apparatus (SCBA) with full

face piece operated in positive pressure mode. Full protective clothing must
also be worn. Protective fire fighting structure clothing is not effective pro-
tection from methanol fires.

When fighting methanol fire, stay upwind. Isolate and restrict area. Use
water spray or fog to control fire spread and to cool sides of fire-exposed
structures or containers. Do not walk through spilled product. Do not re-
lease product to sewage or waterway.




MATERIAL AND SAFETY DATA SHEET

SECTION 7 : ACCIDENTAL RELEASE MEASURES

Spill or Leak Shut off ignition source. Isolate area, stay upwind.

Response For small spills, collect with a non-combustible sorbent.

For large spills, isolate, dike far ahead of spill. Full face, positive self-contained breath-
ing apparatus or airline and protective clothing must be worn.

SECTION 8 : HANDLING AND STORAGE

Handling Reduce/avoid exposure and/or contact. No smoking or open flame. Use
spark/explosion-proof appliances and lighting system. Take precautions against elec-
trostatic charges. Keep container tightly closed. Handle uncleaned empty containers
as full ones.

Storage Store in cool, dry, well-ventilated storage area, away from strong oxidizers and other
incompatibles. Methanol storage tanks should have bunded walls. Tanks to be de-
signed in conformance with good engineering practice. Tanks must be grounded,
vented and nitrogen blanketed.

SECTION 9 : EXPOSURE CONTROLS AND PERSONAL PROTECTION

Exposure Limit : Chemical Name Cas No. Standard* Reference

Methanol 67-56-1 200 ppm (skin) DOSH, Malaysia
Note* : 8-hour time weighted average exposure unless stated otherwise
Ventilation : In confined areas, local and general ventilation should be provided to maintain airborne

Personal Pro-
tection

Safety Sta-
tions

concentrations below permissible exposure limits. Ventilation systems designed according
to approved engineering standards.
Sampling methods : NIOSH (USA) 2000
: Eye Face shield and safety glasses with side shield or chemical safety goggles
when transferring is taking place.

Gloves Butyl and nitrile rubbers are recommended.

Respirator Recommend to use NIOSH approved respirator when airborne concentrations
exceed exposure limit. For emergency or non-routine operations (cleaning
spills, reactor vessels, storage tanks) wear self-contained breathing appara-
tus.

Footwear Chemical resistant.
: Emergency eye wash, safety shower, washing facilities should be made available in work
area.




MATERIAL AND SAFETY DATA SHEET

SECTION 10 : STABILITY AND REACTIVITY DATA

Stability : Stable at room temperature in closed container under normal storage and
handling conditions.
Incompatibility . beryllium dihydride, metals (such as potassium or magnesium), oxidants (such

as barium perchlorate, bromine chlorine, hydrogen peroxide, and sodium hy-
pochlorite), potassium tertbutoxide, carbon tetrachloride + metals, explosive
reaction with chloroform + heat and diethyl zinc, reacts violently with alkyl alu-
minium salts, acetyl bromide, chloroform + sodium hydroxide, cyanuric chloride
and nitric acid.

Conditions of Reactivity  : Presence of incompatible materials and ignition source.

Decomposition Products  : Formaldehyde, carbon monoxide, emits acrid smoke and irritating fumes.

SECTION 11 : TOXICOLOGICAL INFORMATION

Methanol is toxic to the nervous system, particularly to the optic nerves effects of which can lead to perma-
nent blindness. In the body methanol is oxidised to formaldehyde and formic acid both of which are toxic. Fat-
al ingestion dose 100-250 ml.

Toxicity Data : LDsg oral rat : 5628 mg/kg
LCsg inhalation rat : 64,000 ppm/4h
Carcinogenicity : This substance is not listed as a carcinogen.

Reproductive Effect Reported to cause birth defects in rats exposed to 20,000 ppm




MATERIAL AND SAFETY DATA SHEET

SECTION 11 : TOXICOLOGICAL INFORMATION

Acute effects . Route of Entry Effects

Inhalation Irritation of eyes & nose, fatigue, headache, visual impairment
to permanent blindness, convulsion, circulatory collapse, respi-
ratory failure, acidosis & death.

Ingestion Gastrointestinal irritation and symptoms described above, also
possible kidney impairment.

Skin contact Irritation, redness, cracking & drying.

Absorption  Headache, fatigue & visual disturbance.

Eye contact Irritation, watering, painful sensitisation to light.

Chronic effects : Repetitive exposure by inhalation or absorption can result in visual impairment
and complete blindness and systemic poisoning.
Organs affected : Central Nervous System, eyes, skin, digestive tract.

SECTION 12 : ECOLOGICAL INFORMATION

Mobility : Soluble in water
Bioaccumulation : log Pow : -0.82/-0.66
BCF : <10 (LEUCISCUS IDUS)
Biodegradation : Soil : BODs =0.6/ 1.1 g O,/g substance
COD =1.42 g O,/g substance
Water : Readily biodegradable in water
Methanol will be broken down to CO, and H,O
Aquatic toxicity  : LCs (96 h) : 10800 mg/l (SALMO GAIRDNERE / ONCORHYNCHUS MYKISS)
Methanol in fresh or salt water may have serious effects on aquatic life

SECTION 13 : DISPOSAL INFORMATION

Waste disposal . Incineration is the recommended disposal method . Biodegradation may be
used on dilute aqueous waste methanol. Methanol wastes are not suitable for
underground injection. Disposal of waste to be in accordance with the Envi-
ronmental Quality (Scheduled Wastes) Regulations 1989 and other guidelines
issued by Department of Environment Malaysia and/or local authorities.




MATERIAL AND SAFETY DATA SHEET

SECTION 14 : TRANSPORT INFORMATION

UN No. : 1230

ICAOQ/IATA : 1230

DOT Shipping Name : Methyl Alcohol

DOT Label : Flammable Liquid, Poison

Other Precautions . Periodical medical examination for workers exposed to the chemical. Practise

good hygiene and housekeeping.

SECTION 15 : REGULATORY INFORMATION

Proposed Classification . Toxic
Risk Phrases : R11 Highly flammable
R23/24/25 Toxic by inhalation, in contact with skin and if swallowed
R39/23/24/25 Toxic : danger of very serious irreversible effects through inha-
lation, in contact with skin and if swallowed

Safety Phrases . S7 Keep container tightly closed
S16 Keep away from sources of ignition - No Smoking
S36/37 Wear suitable protective clothing and gloves
S45 In case of accident or if you feel unwell, seek medical advice

immediately (show the label where possible)

SECTION 16 : OTHER INFORMATION

Disclaimer : “The information in this MSDS was obtained from sources we believe to be reliable. However,
the information is provided with no warranty, expressed or implied, regarding its correctness. The conditions
or methods of handling, storage, use or disposal of the material are beyond our control. For this and other
reasons, we assume no responsibility and expressly disclaim liability for loss, damage or expense arising
from, or in any way connected with, the handling, storage, use or disposal of the material. This MSDS was
generated for the purpose of distributing Health, Safety and Environmental information. It is not a specifica-
tion sheet nor should any displayed data be construed as a specification.”

MSDS Preparation Date : 17th June 2002




SAFETY DATA SHEET
Formalin 37%

SECTION 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

1.1

Product Identifier

Product Name

CAS
Use

1.2

Tel. No.
Fax No.

Emergency Tel. No.

Supplier Details

Manufacturer's Name
Manufacturer's Address

Formalin 37%
50-00-0

Disinfectant. Preservative. Resins.

Aica Hatyai Co., Ltd.
417/115 Kanchanavanich Road, Patong

Hatyai, Songkhla, 90230, Thailand
(66) 74291572-3

(66) 74291574

(66) 897342334 (Chemist)

SECTION 2 : HAZARD IDENTIFICATION

Product Definition :

Hazards Pictogram :

Mixture

Signal Word :
DANGER

Hazard Category | Hazard Statement Precautionary Statement
Acute Toxicity 3 H301 - Toxic if swallowed Obtain special instructions before use.

H311 - Toxic in contact with skin | Do not handle until all safety

H331 - Toxic if inhaled instructions have been read and
Carcinogen 1B H350 — May cause cancer by understood.

inhalation , Avoid breathing
Mutagen 2 H341 — Suspected of causing .

. dust/fume/gas/mist/vapours/spray.

genetic defects U ! td . I tilated

Skin corrosion 1B H314 - Causes severe skin burns S¢ only outdoors or in a well-ventriate

and eye damage

Skin 1 H317 — May cause an allergic
sensitisation reaction
Eye damage 1 H318 - Causes serious eye damage

area.
Wear protective gloves/protective
clothing/eye protection/face protection.
Do not eat, drink or smoke when using
this product.

Wash hands thoroughly after handling.
Contaminated work clothing should not
be allowed out of the workplace.
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Hazard Category | Hazard Statement Precautionary Statement

STOT SE 2 H371- May cause damage to
organs

STOT SE 3 H335 — May cause
respiratory irritation

Classification : Carc. Cat. 1B; R49
T; R23/24/25
C; R34
R43
R41
R52
Xn; R68/20/21/22

Human health hazards : Limited evidence of a carcinogenic effect. Toxic by inhalation, in contact with
skin and if swallowed. Harmful : possible risk of irreversible effects through
inhalation, in contact with skin and if swallowed. Causes burns. May cause
sensitisation by skin contact.

Hazardous material : Formaldehyde

|SECTION 3: COMPOSITION/INFORMATION ON INGREDIENT

Product /Ingredient Identifiers %
Formaldehyde REACH #: 01-2119488953-20 37-53
EC :200-001-8
CAS : 50-00-0

Index : 605-001-00-5

Methanol REACH #: 01-2119433307-44 <3
EC : 200-659-6
CAS : 67-56-1
Index : 603-001-00-X

Formic Acid REACH # : 05-2114596428-32-0000 Trace
EC :200-579-1
CAS : 64-18-6
Index : 607-001-00-0

Water CAS : 7732-18-5 Balance

There are no additional ingredients present which, within the current knowledge of the supplier, are classified and
contribute to the classification of the substance and hence require reporting in this section.
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SECTION 4: FIRST AID MEASURES

Inhalation : Get medical attention immediately. Move exposed person to fresh air and keep at
rest in a position comfortable for breathing. If breathing is difficult, administer
oxygen.

Ingestion : Get medical attention immediately. Wash out mouth with water. If material has

been swallowed and the exposed person is conscious, give small quantities of
water to drink. Do not induce vomiting. Chemical burns must be treated promptly
by a physician.

Skin Contact : Get medical attention immediately. Wash contaminated skin with plenty of soap
and water. Remove contaminated clothing and shoes. Wash contaminated
clothing thoroughly with water before removing it, or wear gloves. Continue to
rinse for at least 10minutes. Chemical burns must be treated promptly by a
physician. In the event of any complaints or symptoms, avoid further exposure.

Eye Contact : Get medical attention immediately. Immediately flush eyes with plenty of water,
occasionally lifting the upper and lower eyelids. Check for and remove any
contact lenses. Continue to rinse for at least 10 minutes. Chemical burns must be
treated promptly by a physician.

General : Move the victim to a safe area as soon as possible. If unconscious, place in
recovery position and seek medical advice. If not breathing, if breathing is
irregular or if respiratory arrest occurs, provide artificial respiration or oxygen by
trained personnel. Maintain an open airway. Loosen tight clothing such as a
collar, tie, belt or waistband. Allow the victim to rest in a well-ventilated area.

Protection of first aiders : No action shall be taken involving any personal risk or without suitable training.
If it is suspected that fumes are still present, the rescuer should wear an
appropriate mask or self-contained breathing apparatus. It may be dangerous to
the person providing aid to give mouth-to-mouth resuscitation. Wash
contaminated clothing thoroughly with water before removing it, or wear gloves.

Most important symptoms and effects, both acute and delayed
Potential acute health effects

Eye contact : Causes serious eye damage.

Inhalation : Toxic if inhaled. May cause respiratory irritation. Vapour may be
irritating to eyes and respiratory system.

Skin contact : Causes severe burns. Toxic in contact with skin. May cause an allergic
skin reaction.

Ingestion : Toxic if swallowed. May cause burns to mouth, throat and stomach.
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Over-exposure signs/symptoms

Eye contact : Pain, watering, redness

Inhalation : Coughing, tearing eye, breathing difficulty or shortness of breathe
Skin contact : Pain or irritation, redness, blistering may occur

Ingestion : Stomach pains

Indication of any immediate medical attention and special treatment needed

Notes to physician : Treat symptomatically. Contact poison treatment specialist immediately if
large quantities have been ingested or inhaled.

In case of inhalation of gas, symptoms may be delayed. This often occurs
at night and should be regarded as a serious asthma attack or lung oedema.
The exposed person may need hospitalization for observation and
treatment.

Specific treatment : Stomach wash. Administer 100 ml of a solution containing 2%
ammonium carbonate and 20% urea. Pulmonary oedema prophylaxis.

SECTION 5 : FIRE FIGHTING MEASURE

Suitable Fire-Extinguishing media : Water spray, carbon dioxide, alcohol foam or dry chemical.

Explosion : Above flash point, vapour-air mixture is explosive within flammable limits.

Specific hazards arising from the chemical
Hazards from the chemical : In a fire or if heated, a pressure increase will occur and the
container may burst.

Hazardous combustion products :  Carbon dioxide & carbon monoxide

Special protective actions for fire-fighters

Wear full protective clothing inclusive of respirators or breathing apparatus, where appropriate. Use water
to keep fire exposed containers cool. If leak or spill has not ignited, use water spray to disperse vapors, and
to protect men attempting to stop leak. Water spray may be used to flush spills away from exposures and to
dilute spills to non-flammable mixtures. Keep spills or leakages away from drains and other water systems.

Page 4 of 15



SAFETY DATA SHEET
Formalin 37%

SECTION 6 : ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures :

Do not breathe vapour or mist.

Provide adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put on
appropriate personal protective equipment.

Environmental precautions :

Keep away from soil, drains and other water systems by limiting spills within the smallest possible area.
Inform the relevant authorities if the product has caused environmental pollution (sewers, waterways, soil
or air).

Methods and materials for containment and cleaning up :
Remove any potential source of ignition and improve ventilation. Isolate hazard area. Cover large spills
with foam to prevent evaporation. Clouds of gas should be flushed with water.

Small spills can be absorbed with absorbents and placed in suitable containers for disposal — recycling or
incineration. Large spills must be removed with a pump or other suitable means to collect most of the
product. Remove containers and flush area with water.

SECTION 7: HANDLING AND STORAGE

The information in this section contains generic advice and guidance. The list of Identified Uses in Section
1 should be consulted for any available use-specific information provided in the Exposure Scenario(s).

Precautions for safe handling

Put on appropriate personal protective equipment (see Section §). Persons with a history of skin
sensitization problems should not be employed in any process in which this product is used. Avoid exposure -
obtain special instructions before use. Do not handle until all safety precautions have been read and understood. Do
not get in eyes or on skin or clothing. Do not breathe vapour or mist. Ensure adequate ventilation. Wear
appropriate respirator when ventilation is inadequate. Keep in the original container or an approved alternative
made from a compatible material, kept tightly closed when not in use. Do not reuse container. Provide adequate
ventilation.

Conditions for safe storage, including any compabilities

Formalin may be kept in PE or PP drums or stainless steel tanks. Ensure there is no leakage and product is
properly labelled. Storage area should have good ventilation and about 250C-350C.
The material may turn cloudy on storage, especially at lower temperatures. Do not store in the vicinity of oxidizers,
strong acids or alkalis. Avoid contamination with food. There must be no smoking or ignition sources nearby.
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SECTION 8: EXPOSURE CONTROL AND PERSONAL PROTECTION

The information in this section contains generic advice and guidance. The list of Identified Uses in Section 1 should
be consulted for any available use-specific information provided in the Exposure Scenario(s).

Control Parameters : WSH (General Provision) Regulations, Singapore Part V, First Schedule
(Permissible Exposure Limits of Toxic Substances)

Chemical name  PEL (Long Term PEL (Short Term)
(by volume) mg/m® ppm (by mg/m?3
volume)
Formaldehyde - - 0.3 0.37
Methanol 200 262 250 328
Appropriate :Use only with adequate ventilation. Use process enclosures, local engineering
controls exhaust ventilation or other engineering controls to keep

worker
exposure to airborne contaminants below any recommended or
statutory limits.

Individual protection measures

Respiratory : At concentrations of vapour exceeding the Permissible Exposure Level
(PEL), use gas mask or other respiratory protection. Use appropriate
cartridges for organic vapours.

Eye : Suitable chemical goggles designed to protect against splash of liquids.
Contact lenses pose a hazard and may hamper first aid.

Skin : Suitable gloves of impervious material — PVC/PE/Nitrile type are
suitable.
Other : Protective clothing of impervious material such as PVC apron or

chemical-resistant protective suit.

Appropriate footwear and any additional skin protection measures
should be selected based on the task being performed and the risks
involved.

Wash hands, forearms and face thoroughly after handling chemical
products, before eating, smoking and using the lavatory and at the end
of the working period.

Environmental : Emissions from ventilation or work process equipment should be

exposure controls checked to ensure they comply with the requirements of
environmental protection legislation.
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SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Molecular Weight
Molecular Formula

Appearance
Physical Form

Colour

Odour

Odour threshold

pH

Freezing Point

Initial Boiling Point

Flash Point

Evaporation Rate

Flammability (solid, gas)

Explosive Limit Lower
Upper

Vapour Pressure

Vapour Density

Relative Density
Solubility

Partition coefficient
n-octanol/water

30.02
CH.0

Liquid
Clear to Hazy

Characteristic, pungent and suffocating
0.5 ppm

2.8-4.0

<-15°C

about 96°C

Closed cup - 78°C

Not available

Not applicable

7%

72%

0.52 kPa (3.89mmHg) [25C]
1.04 [Air=1]

Not applicable

Very soluble in water (up to 55g/100ml)
soluble in alcohols and ether

Not available

Auto-Ignition Temperature : 430°C
Decomposition Temperature : Not available
Specific Gravity, 25°C/25°C : 1.05-1.20

SECTION 10 : STABILITY AND REACTIVITY

Reactivity

Chemical stability
Conditions to avoid
Possibility of hazardous

Decomposition products

Incompatible materials

No specific test data related to reactivity available for this
product.

Stable under recommended storage conditions.

Heat, flames, ignition sources and incompatibles.

Reacts exothermically with phenols, amines and ammonia.
reactions

May produce carbon monoxide and carbon dioxide when
heated to decomposition.

Incompatible with oxidizing agents, strong acids and alkalis.
Reacts explosively with nitrogen dioxide. Reacts violently
with perchloric acid, perchloric acid-aniline mixtures and
nitromethane.
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|SECTION 11: TOXICOLOGICAL INFORMATION

Potential effects on human health

Inhalation

Ingestion

Skin contact

Eye Contact

Carcinogenicity

Acute Toxicity

The vapour affects the upper respiratory tract and repeated exposure may cause
sensitization, headaches and allergic reactions. Cases of asthmatic response have
been reported following exposure of above 2-3 ppm. At high concentrations of
above 20-30ppm, more serious effects on the lungs (chemical burns) are possible.
Inhalation of vapour may aggravate a pre-existing respiratory condition such as
asthma, bronchitis and emphysema. Limited evidence of a carcinogenic effect.

The product is toxic upon ingestion, the lethal dose of formaldehyde is about 10-
20ml in an adult person. Methanol is toxic, a dose of approximately 0.4 ml/kg
body weight may give severe intoxication and permanent damage of vision. The
effects of ingestion are severe abdominal pain, vomiting, nausea, diarrhea,
dizziness, followed by unconsciousness, convulsions and may even lead to death.

Direct contact will cause skin irritation. Prolonged contact will cause chemical
burns, skin drying and cracking. Allergic dermatitis may develop upon repeated
contact.

Splashes or vapour cause severe irritation and possible chemical burns. The
vapour may cause ‘tearing’ and burning sensation. Prolonged exposure causes
conjunctivitis.

Presumed to cause cancer. Risk of cancer depends on duration and level of
exposure.

Chemical name Result Species Dose Exposure

Formaldehyde LC50 Inhalation (Gas) Rat - Male 490 ppm ¢ hours
LD50 Oral Rat - Male 460 mg/kg

Methanol LC50 Inhalation (Vapour) Rat - Male, Female 128.2 mg/l 4 hours
LD50 Dermal Rabbit 17100 mg/kg
LD50 Oral Rat - Male, Female rln]g8/17<gto 2769

Formic Acid LC50 Inhalation Rat 7.4ppm 4 hours
LD50 Dermal Rat >2000 ppm 24 hours
LD50 Oral Rat 1830ppm

Substances are classified as toxic by inhalation, in contact with skin and if swallowed.
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Irritation /Corrosion

SAFETY DATA SHEET
Formalin 37%

Chemical name Result Species Score [Exposure |Observation
Formaldehyde Skin - Irritant Rat - - 7 days
Eyes - Irritant Rabbit - - -
Skin - Oedema Rabbit 3 - 24 hours
Eyes - Cornea opacity Rat 4 - 7 days
Methanol Skin - Oedema Rabbit 0 - 72 hours
Eyes - Cornea opacity Rabbit 1 24 hours -
Formic Acid Skin - Oedema Guinea pig - 10-12% -
Eyes - Ocular Rabbit - 5-6% -

Skin Contact

Eye Contact

Formaldehyde

Methanol
Formic Acid

Formaldehyde
Methanol
Formic Acid

- Will cause skin irritation. Prolonged contact will cause

chemical burns.
- Non-irritating to skin.
Will cause skin irritation.

- Causes severe irritation and possible chemical burns.

Non-irritating to the eyes.
Will cause eye irritation.

Formic Acid

- Sensitizing
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Sensitization
Chemical name Route of exposure |Species Result
Formaldehyde Skin Mouse Sensitising
Skin Guinea pig Sensitising
Methanol Respiratory Guinea pig Not sensitizing
Skin Guinea pig Not sensitizing
Formic Acid Skin Guinea pig Sensitizing
Skin Contact Formaldehyde - Sensitizing
Methanol - Not sensitizing
Formic Acid - Sensitizing
Respiratory Formaldehyde - Not sensitizing
Methanol - Not sensitizing
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Germ Cell Mutagenicity

Chemical name Test Experiment Result
Formaldehyde OECD 471 Experiment: In vitro Positive
Subject: Bacteria
OECD 741 Experiment: In vitro Positive
Subject: Mammalian-Animal
OECD 484 Experiment: In vitro Negative
Subject: Mammalian-Animal
Methanol DNA damage & Experiment: In vitro Positive
repair assay Subject: Bacteria
OECD 471 Experiment: In vitro Negative
Subject: Bacteria
OECD 476 Experiment: In vitro Negative
Subject: Mammalian-Animal
OECD 474 Experiment: In vitro Negative
Subject: Mammalian-Animal
Experiment: HGPRT forward
Formic Acid OECD TG 476 mutation Negative
Subject: Mammalian-Animal
OECD TG 476 Experiment: Ames Negative
Subject: Bacteria

Genetic : Formaldehyde - Positive
toxicity Methanol - Conclusive, but not sufficient for classification
Formic Acid - Negative
Carcinogenicity
Formaldehyde : It was classified as a category 3 carcinogen by EU. This classification is based

on carcinogenic effects demonstrated in animal experiments.

Note : In 2004, the IARC decided to classify formaldehyde as Group 1
carcinogen, not only on basis of animal experiments, but also on the basis of
epidemiology demonstrating evidence of carcinogenicity in humans. The actual
risk is a rare type of cancer of the nasopharyngeal area. With reference to CLP,
it was reclassified as Category 1B carcinogen in 2014.

Methanol : It was investigated for chronic toxicity and carcinogenicity in two long-term
body inhalation studies. There was no evidence of a carcinogenic potential in
rats and mice exposed to air concentrations up to 1.3 mg/L.

In studies with oral administration in rats and mice the number of tumor-bearing
animals in the rat study showed a clear dose-related trend. The effective dose
levels were far above human occupational exposure levels and are already

associated with other forms of toxicity in humans.

Formic Acid : Not classified.
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Reproductive toxicity

Formaldehyde

Methanol

Formic acid

Teratogenicity

Formaldehyde

Methanol

Formic Acid

SAFETY DATA SHEET
Formalin 37%

It is not expected that formaldehyde reaches the reproductive organs and there is
no evidence for effects on fertility and gonads in experimental animals after
long-term oral or inhalation exposure. Toxicokinetic data suggest only local
effects at the site of entry.

Conclusive but not sufficient for classification.

Not available

There is no evidence for adverse effects of formaldehyde on embryo and foetal
development as dose levels inducing local maternal effects and secondary
decrease in body weights and growth.

Conclusive but not sufficient for classification.

Studies have indicated that formic acid is embryotoxic and dysmorphogenic in a
concentration-dependent manner in rat and mouse embryo cultures.

Specific target organ toxicity (single exposure)

Chemical Name Category Route of exposure Target organs

Formaldehyde Category 3 Inhalation Respiratory tract irritation

Methanol Category 1 All Central nervous system (CNS)
and optic nerve

Specific target organ toxicity (repeated exposure)

Not available.

Aspiration hazard
Not available.
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SECTION 12 : ECOLOGICAL INFORMATION

Toxicity
Chemical Name Result Species Exposure
Formaldehyde ECso 4.89 mg/l Fresh water Algae - Scenedesmus 72h
subspicatus
Acute ECso 5.8 mg/l Fresh water Daphnia - Daphne pulex 48h
Acute LCso 6.7 mg/l Fresh water Fish - Morone saxatills 96h
Methanol ECso 22000 mg/l Fresh water Algae - Selenastrum 96h
Capricornutum Static
ICso 8800 mg/l Fresh water Micro-organism — 24h
Nitrosomonas sp. Static
Acute ECso >10000 mg/I Fresh Daphnia - Daphnia magna 48h Static
water
Acute LCso 15400 mg/l Fresh Fish - Lepomis macrochirus | 96h Flow
water Through
Chronic NOEC 7900 mg/l Fresh Fish - Oryzias latipes 200h
water Static

Formic Acid

Not available

Formaldehyde should not be allowed to enter the water system without pre-treatment. It is toxic to aquatic

organisms. Methanol has no known significant effects or hazards.

Persistence and degradability

Chemical name Test Result Dose Inoculum
Formaldehyde Anaerobic 100 % - 4 days Degradation Anaerobic
Biodegradation Sludge
OECD 303 A 99.5 % - 160 days Degradation Activated
Sludge
Industrial
Adapted
OECD 301 C 97% - Readily - 14 days TOC removal -
OECD 301D 90% Readily — 28 days 30 mg/l O; -
consumption
Methanol - 83 to 91% - Readily — 3 days | - Fresh water
sediment
- 71 to 83%- Readily — 5 days BOD/ThOD Sewage
- 69 to 97% - Sdays O, consumption | marine water
- 53.4% -5 days - -
- 46.3% -5 days - -
Formic Acid Not available

Readily biodegradable.
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Chemical name Aquatic half-life Photolysis Biodegradability
Formaldehyde - - Readily
Methanol - 50%; 17.2 day Readily
Formic Acid Not available

Bioaccumulative potential
Chemical name LogP.w BCF Potential
Formaldehyde 0.35 0.396 low
Methanol -0.77 <10 low
Formic Acid Not available

Mobility in soil

Soil/water partition 49t015.9

coefficient (Koc)
Mobility

Not available

Results of PBT and vPvB assessment

PBT
vPvB

No
No

Other adverse effects

No known significant effects or critical hazards.

|SECTION 13: DISPOSAL INFORMATION

If cannot be recovered or recycled, the material should be handled as hazardous waste. Dispose in
accordance to local regulations. Processing, use or contamination of this product may change the waste management

options.

SECTION 14: TRANSPORT INFORMATION

ADR/RID ADN /ADNR IMDG IATA
UN Number UN2209 UN2209 UN2209 UN2209
UN Proper FORMALDEHYDE FORMALDEHYDE | FORMALDEHYDE FORMALDEHYDE
Shipping Name SOLUTION SOLUTION SOLUTION SOLUTION
Transport Hazard | 8 8 8 8
Class
Packing Group 111 111 111 Uil
Environmental No Yes No No
Hazards
Special Precautions | Not available Not available Not available Not available
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Additional
Information

Hazard identification | - Emergency schedules Passenger and
number (EmS) Cargo Aircraft
80 F-A, S-B

Limited quantity
LQ7

Special provisions
533

Tunnel code

(E)

Quantity limitation :
5L

Packaging
instructions : 818
Cargo Aircraft Only
Quantity limitation :
60L

Packaging
instructions : 820
Limited Quantities
— Passenger Aircraft
Quantity limitation :
1L

Packaging
instructions : Y818

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code

Not available

|SECTION 15: REGULATORY INFORMATION

WSH (General Provision) Regulations, Singapore
Part V, First Schedule (Permissible Exposure Limits of Toxic Substances)

For Methanol content of 3-8%

EU Regulations
Hazard Symbol

Contains

Europe inventory

Toxic
Formaldehyde 200-001-8
Methanol 200-659-6

All components are listed or exempted.
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SECTION 16: OTHER INFORMATION

Abbreviations & acronym : ATE = Acute Toxicity Estimation
Full text of abbreviated R : R34 — Causes burns.
Phrases R49 — May cause cancer by inhalation.

R23/24/25 — Toxic by inhalation, in contact with skin and if swallowed.

R39/23/24/25 — Toxic : danger of very serious irreversible effects

through inhalation, in contact with skin and if swallowed.

R41 - Risk of serious damage to eyes.

R43 — May cause sensitisation by skin contact.

R52 — Harmful to aquatic organisms

R68/20/21/22 — Harmful: Possible risk of irreversible effects through
inhalation, in contact with skin and if swallowed.

References : http://www.cir-safety.org/sites/default/files/formic092013tent.pdf
http://www.cirs-reach.com/REACH/REACH_SDS Sample Template Formic_Acid.pdf
CLP Regulation — Formacare
EuCIA — New classification for formaldehyde & styrene

Date of revision : 15 Feb 2021

Date of previous issue : 20 Nov 2020

Note to reader

The information contained herein is correct to the best of our knowledge. However, AICA HATYAI
CO., LTD makes no warranty, expressed or implied regarding the accuracy of these data or the results to
be obtained from the use thereof. We suggest that you evaluate the product as well as the information,
formulae and recommendations to determine fitness for the purpose for which its use is proposed. No
protection from any law or patent is to be inferred.
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SAFETY DATA SHEET
Liquid Urea Formaldehyde Resin Adhesive

SECTION 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

1.1 Product Identifier

Product Name : Urea Formaldehyde Resin
Trade Name : Urea Formaldehyde Resin
Chemical Name : Urea-Formaldehyde Resin
Manufacturer's Code Urea Formaldehyde Resin
Use : Adhesive for Panelboard Industry.
1.2 Supplier Details
Manufacturer's Name : Aica Hatyai Co., Ltd.
Manufacturer's Address : 417/115 Kanchanavanich Road, Patong
Hatyai, Songkhla, 90230, Thailand
Tel. No. : (66) 74291572-3
Fax No. : (66) 74291574
Emergency Tel. No. : (66) 897342334 (Chemist)

SECTION 2 : HAZARD IDENTIFICATION

Health Hazard
Carcinogen 1A
Acute Toxic 4 (Oral)
Acute Toxic 4 (Dermal)
Acute Toxic 4 (Inhalation)
Skin corrosion 2
Eye Irritation 2 Signal Word: Danger
Skin Sensitisation 1

Hazard Statements

H302 Harmful if swallowed
H312 Harmful if contact with skin
H332 Hamful if inhaled

Precautionary Statements

P333+P313  If skin irritation or rash occurs: Get medical advice/attention.
P304+P340 If Inhaled: Removed victim to fresh air and keep at rest in a position
comfortable for breathing.
P301+P302 If swallowed: Call a poison center or doctor/physician if you feel
unwell.

Other Hazards

General :  The toxicity of the product is related to the small amount of free
formaldehyde. The solid content (the polymer) is regarded as harmless.
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SAFETY DATA SHEET
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Inhalation :  Irritation of mucous membranes of the upper airways.

Ingestion : Irritation of mucous membranes. The acute toxicity is very low.

Skin contact : Prolonged skin contact may cause irritation and allergic dermatitis.

Eye contact:  Splashes or vapour from the product gives irritation.

Further information : Formaldehyde is classified and labelled as a weak carcinogen in several

countries (in EEC as a class 3 carcinogen)

SECTION 3: COMPOSITION/INFORMATION ON INGREDIENT

Substances:

Mixtures

Chemical Name CAS Number PROPORTION
Urea-Formaldehyde 9011-05-6 Approx. 68.0 %
Polymer

Formaldehyde 50-00-0 <0.40 %

Water 7732-18-5 Approx. 31.60 %

SECTION 4: FIRST AID MEASURES

General . The product is of very low toxicity. First aid may be required if larger amounts
are ingested or upon contact with eyes.

Inhalation . Bring the patient to fresh air. If the patient does not recover immediately, get
medical attention.

Ingestion :  Give water. If larger amounts are ingested, induce vomiting and get medical
attention.

Skin contact : Remove contaminated clothing, wash skin with water and soap.

Eye contact:  Flush with plenty of water for at least 15 minutes. Get medical attention if irritation
persists.

SECTION 5 : FIRE FIGHTING MEASURE

Fire-fighting Media :  There is no restriction on the type of extinguisher which may be used. Water,
carbon dioxide, dry chemical.
Firefighters exposed for combustion products are advised to use respiratory
protection.
The material is not readily combustible under normal conditions.
However, it will breakdown under fire conditions and the organic compound
may burns.

|SECTION 6 : ACCIDENTAL RELEASE MEASURES

Leak/Spill
Control personal contact with the substance, by using personal protective equipment.
Avoid breathing vapours and contact with skin and eyes.
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Liquid Urea Formaldehyde Resin Adhesive

Small leakage can be absorbed with sand or saw dust.
Larger leakage must be removed by using a pump or other suitable means to collect most of the resin.

Acidic substances can be added to convert the liquid into a disposable solid

Keep away from drains and other water systems the area of the spillage must be curtailed to prevent

the resin from polluting wells or any water course.

SECTION 7: HANDLING AND STORAGE

Handling : Limit all unnecessary personal contact.
Wear protective clothing when risk exposure occurs.
When handling. Do not eat, drink or smoke.
Storage . The resin should be stored in a cool, dry and well-ventilated area.
The storage area should be designed to prevent the possibility of leaking resin from
reaching the surroundings.

|SECTION 8: EXPOSURE CONTROL AND PERSONAL PROTECTION

Formaldehyde level

a. Exposure limits

MAK (Germany 1991) : 0.5 ppm

OEL (UK 1991) 2 ppm (TWA)

ACGIH (1988/89) 1 ppm (TWA)

2 ppm (STEL)

b. Ventilation

Ensure adequate ventilation, especially where liquid resin is handled and around the curing zone.
c. Personal protection

Respiratory protection

Eye protection
Hand Protection
Other

At concentrations of vapour above OEL, use gas mask or other
respiratory protection.

Goggles
Gloves of impervious material and/or a barrier cream.

Wear suitable protective clothing

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Odour

pH

Melting Point

Boiling Point

Flash Point
Flammabillity (solid/gas)
Upper flammability limit
Lower flammability limit
Vapour Pressure

(mmHg at 25°C)

Liquid (Opaque white)
Formaldehyde
7.5-9.0

Not Available

About 100°C

Not available

Not available

Not available

Not available

Not available

Page 3 of 5



SAFETY DATA SHEET
Liquid Urea Formaldehyde Resin Adhesive

Vapour density : Not available

Relative density : Approx. 1.285 —1.300 g/crn3
Solubility : Not available

Partition coefficient: n-octanol/water: Not available

Autoignition temperature Not available
Decomposition temperature: Not available

Viscosity : 160 — 300 cps

SECTION 10 : STABILITY AND REACTIVITY

Stability . Stable for about 1 months at 30°C.

Decomposition products :  Thermal decomposition or combustion may produce carbon
monoxide, carbon dioxide, formaldehyde and oxides of nitrogen.
Firefighters exposed for combustion products are advised to use
respiratory protection.

SECTION 11: TOXICOLOGICAL INFORMATION

Toxicity data
Acute Toxicity Values

Dermal LD50 (rat): >2100mg/kg
Inhalation LC50(rat): >167mg/m3/4h
Oral LD50 (mouse): 6361mg/kg
Acute Effects:

Eye contact: The liquid is discomforting to the eyes and capable of causing a mild,
temporary redness of the conjunctive (similar to wind-burn), temporary
impairment of vision and /or transient eye damaged/ulceration.

Skin contact: The liquid is discomforting and adhesive to the skin and is capable of causing

skin sensitization. The material may accentuate any pre-existing dermatitis

condition.

Inhalation: The vapour is discomforting to the upper respiratory tract. Inhalation hazard
is increased at higher temperature.

Ingestion: may result in nausea, abdominal irritation, pain and vomiting.

Chronic Effects:

As with any chemical product, contact with unprotected bare skin: inhalation of vapour, mist
or dust in work place atmosphere: or ingestion in any form, should be avoided by observing
good occupational work practice.

SECTION 12 : ECOLOGICAL INFORMATION

Formaldehyde : Acute toxicity to fish : LCs( 1.000-100 mg/1 (96h)
Acute toxicity to daphnia: ~ LCjzq 1.220 mg/1
Acute toxicity to algae :  Median threshold limit:
0.3 - 0.5 mg/l (48h)
Polymer (Urea-formaldehyde) . Very low toxicity.
Formaldehyde . No bioconcentration
Biodegradation : BODS5/COD: 0.68(Readily  biodegradable).

Page 4 of 5



SAFETY DATA SHEET
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Polymer : No bio concentration Slowly, not readily biodegradable.
The product should not be allowed to enter the water system without pretreatment.
Mobility in soil: High — potential to move under natural forces to underground water.

SECTION 13: DISPOSAL INFORMATION

Product/Packaging Disposal

Recycle wherever possible or consult manufacturer for recycling options.
Consult State Land Waste Management Authority for disposal.

Bury residue in authorized landfill.

Recycle container if possible or dispose of in an authorized landfill.

SECTION 14: TRANSPORT INFORMATION

UN-NO. : Not Available

Land transport (UN): Not regulated for transport of dangerous goods.

Air transport (ICAO-IATA/DGR): Not regulated for transport of dangerous goods

Sea Transport (IMDG-Code/GGVSee): Not regulated for transport of dangerous goods
Marine pollutant:  No

|SECTION 15: REGULATORY INFORMATION

a) Proposed classification : Harmful
b) Risk Phrase

R22  Harmful if swallowed
c) Safety Phrase

S24  Avoid contact with skin
S38  Incase of insufficient ventilation, wear suitable respiratory
equipment.

SECTION 16: OTHER INFORMATION

Date of Preparation: 17 December 2020

Version: 1

Revision Date: None.

Disclaimer: We believe the statements, technical information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind. The
information contained in this document applies to this specific material as supplied. It
may not be valid for this material if it is used in combination with any other materials.
It is the user’s responsibility to satisfy oneself as to the suitability and completeness of
this information for the user’s own particular use.

Prepared by: Aica Hatyai Co., Ltd.
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Item

11

Desc n

Pump NO.1 Methanol
Diaphragm Pump NO.2 Under FA - 13
Di ragmPu NO.3TF
Di Pump NO.4 Buffer tank
Diaphragm Pump PO & M=ntta--t
Diaph Pump | T-5001
Diaphragm Pump NO.7 FA Tank
Diap Pump NO.8 5003
Diaphragm Pump NO.9 Tuune en1a (MTN)
Diaphragm Pump NO.10 sendiu
Diaphragm Pump NO.11 Resin Plant
Diaphragm Pump NO.12 uaTuanna (3")

Plan <« Actual

PREPARED BY

REVIEWED

APPROVED

(MECHANICAL ENGINEER)

(ENGINEERING MANAGER)

(GENERAL MANAGER)

Remark

n 1 6au
nn 1 au
nn 1 hiau
wnn 1 1hau
nn 1 1fiau
nn 1 1fau
v 1 fiau
nn 1 hau
nn 1 hiau
n 1 viiau
v 1 16au
vn 1 flau

N>
S
S
No
N~

DATE.
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Project: Water balance improvement

Action plan Year 2022-2023

Verification all water meter.***

Install water meter from potable tank to office and UT record
- To office

- To softener

- To condensate tank™**

- To RO unit2***

Install new tank near potable tank and re-use water from T5004 to back
washing sand filter. (consider existing tank)

Installing new RO 6m3/hr. (2 options)

Installing new Manganese tank 1 unit (consider existing tank)
***Check quality of manganese.

Cooling well cleaning.

Install 2" portable water tank and over flow clear water to sand filter
Install 2 sum well for back washing sand filter

Investment clarify system 30m3/hr. or city water

Stop using deep well water #3 because have more Iron in water , reduce
frequency of back wash 100 m3/Day to 50 m3/Day

Next FA plant
shutdown

30 Jun 2022

30 Jun 2022

30 Sep 2022

30 Jun 2022

9-10 Aug 2022
Nov 2022
July 2022
Dec 2022

Nov 2022

Pichet

Pichet

Pichet

Pichet/Thitima

Pichet

Pichet
Pichet/Thitima

Pichet

GM/Pichet/ Thitima

Pichet

-need to consider to tap
pipe each meter for verify

Done 03/08/2022

PR 24 Jun 2022/P’Gan
(700,000 THB consider?

Select 1 system for
reduce reject wait PO

This tank is Activate
carbon booster Pressure

01-03/08/2022

Done
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Action plan energy saving June-Dec 2022

Cooling

Chiller

FA plant

1. Every Tuesday resin shut down at night shift

- shut down tower and cooling pump R-2301

- After R2101 and R-2201 shut down UT off cooling tower 1-2 set (cooling pump
run normal)

2. Every R-2301 shut down nor produce shut down cooling tower and cooling pump
supply R-2301 full set

3. Normal production trial off cooling tower 1-2 set and monitoring cooling temp. in
and out

4. Link invertor at cooling pump to DCS
5.DCS graph transformer, Cooling, Agitator of reactor
6. Inter lock cooling pump with pressure and cooling tower with temperature

7. Trial reduce pressure cooling pump of FA from 3.4 to 3.0 bar.

8. Trial reduce pressure cooling pump Resin from 3.6 to 3.0 bar.

1. Off pump chiller supply to resin on Tuesday after all reactor shut down.

2. Trial off chiller 1 set and control temperature 9-11C at cooling tank
- Close valve to Heat at H-4041,H-4031.
- Check pipe line all system.

3. Link cable to DCS for control chiller by temperature
4. Reduce speed cooling pump supply to chiller from 100% to .......

1. Run maintain stock 600-700 mt. support run plant continues (load about (60-
70%) if resin about 11,000 mt per month

Resin sup to UT man

Resin sup to UT man

Pichet

Harish
Harish
Harish
Harish

Harish

Resin sup to UT man

Pichet

Harish

Harish
Sirichok

Start June 10800 kWh

Start June

Start June

Start June
Start June
Start June

Start June

Start June 24Hz(35,000th

b/month)

Start June

29-11-2022

Start July

Start Oct
Start May

Done

Done

Done off
3105B

Done
Done
Done

24-6-
2022

Done

Done

Plan do
more

done

done



Action plan energy saving June-Dec 2022

Other 1. Check power of our motor at site Pichet Start June 30-6-2022
- Trial motor invertor resin plant for reduce speed 5-10 Hz. Pichet July 4-30/7/2022
2. Plan produce resin in low peak ( night shift), Plan Shut down in R-2301 if no plan  Puriwat/Sirada  Start Jul Process

- Tue plan to produce afternoon shift/ night shift.// P’Dum make result compare
cost 7-8/7/2022

- Pipe line panel plan sale stock at customer storage tank.

- Reduce OT pipe line Tue-Wed

3. Installation sola cell in office + Battery (27 kWh about 600,000 thb., PB 4.5 year) Pichet Start June 2000kWh/M 1-30-7-2022

- OTG discussion // New office (Study and

- Vender check at canteen can separate by section. start up

) project)

4. Air pipe line leak repair all to normal Pichet Start June Normal

5. Office off Light 12.00-13.00 Sirada Start June Done

6. Check Air condition and set plan PM and cleaning Pichet Start July Done

- Set temperature 26C Sirada

- Open Air 08.30-16.30 at office/ Product meeting/HSE room/MT office/EE office All HOD

7. Installation motion senser some area Pichet Start July PR already

8. Installation power meter separate section Utility 900A, FA400A, Resin200A, Pichet Start July Plan shut

Office down Resin
,FA, UT

9. Check capacity of pump, motor all plant. Pichet/ Dum 14-7-22
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