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MATERIAL SAFETY DATA SHEET
SECTION 1: CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
1.1 Product Details:

1.1.1 Product Name : Zinc Oxide
1.1.2 Trade Name

0O-Zn ZnO

0O-Zn ZnO

C.I. Pigment White 14

C.1. 77947

Amolox Azo-33 Azo-55 Azo-66 Azo-77 Azodox-55 Azodox-55TT Azo-55TT Azo-66TT

Azo-77TT

Calamine

Chinese White

Emanay zinc oxide

Emar

Felling zinc oxide

Flowers of zinc green

Seal-8 white seal 7

Snow white

Hubbuck's White

Kadox-25 k-zinc ozide

Zincite

Ozlo Zincoid

Pasco Zinc white

Permanent white

Philosopher's wool

Protox type 166 167 168 267 268

XX503R

XX601R

Cerox-506

ZC-X013

1.1.3 Molecular Weight
81.38



1.2

1.3

1.4

Company Identification

Manufacturer’s Name
Manufacturer’s Address

Emergency Tel No.
Fax No.

Contact Person

Designation
Telephone No.

CONTACT POINT

POISON CENTRE MALAYSIA

1800 888 099 (office hours)

CHEMETAL (M) SDN BHD

Lot 3880, Jalan Raya, Sungei Choh Industrial Area,
48000 Rawang, Selangor DE,Malaysia.
603-60931696

603-60931697

Factory Manager (Mr. Mervyn Goh)
013-3011689(H/P) / 603-60931696(0)

SECTION 2: COMPOSITION / INFORMATION ON INGREDIENTS

Name
Zinc Oxide

CAS RN
1314-13-2

Commercial product may contain varying amounts of lead 1317-36-8

monoxide

SECTION 3: PHYSICAL AND CHEMICAL PROPERTIES

State

Solubility in Water (g/L)
Boiling Point (°C)

Melting Range (°C)
Pressure (kPa)

Relative Density (air=1)
Specific Gravity (water=1)
Flash Point (°C)

Auto Ignition Temperature (°C)
Lower Explosive Limit (%)
Upper Explosive Limit (%)
pH(1% solution)

pH(as supplied)

Volatile component (%vol)
Evaporation rate

Viscosity

: Solid

: Immiscible

: Sublimes.

: 1975 (sublimes)
: 1.6 @ 1500C

: Not applicable.
:5.67

: Not applicable.
: Not applicable.
: Not applicable
: Not applicable
: Not applicable.
: Not applicable
: Not applicable.
: Not applicable
: Not Applicable

%
>99



APPEARANCE

White or yellowish white powder. Practically insoluble in water. Odourless. Soluble in acids,
alkalis and ammonium carbonate. Insoluble in alcohol. Solubility in water at 29°C:

0.00016 g/100cc Available in arange of grades; Technical, Pigment, Rubber and BP grades.

SECTION 4: HAZARD IDENTIFICATION

RISK SAFETY

e Very toxic to aquatic organisms may ¢ Do not breathe dust.
cause

¢ long- term adverse effects in the aquatic * Avoid contact with skin.

e environment.

e Inhalation may produce health e Wear eye/face protection.
damage*.

e Cumulative  effects may  result e Use only in well ventilated areas.
following exposure*.

e May produce discomfort of the eyes e Keep container in a well ventilated
respiratory tract and skin*. place.

e *(limited evidence).

e To clean the floor and all objects
contaminated by this material use water
and detergent.

e This material and its container must be
disposed of in a safe way.

e In case of contact with eyes rinse with
plenty of water and contact Doctor or
Poisons Information Centre.

e Use appropriate container to avoid
environmental contamination.

e This material and its container must be
disposed of as hazardous waste.

e Avoid release to the environment. Refer
to special instructions/Safety data
sheets.

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED

Although ingestion is not thought to produce harmful effects (as classified under EC Directives),
the material may still be damaging to the health of the individual, following ingestion, especially
where preexisting organ (e.g liver, kidney) damage is evident. Present definitions of harmful or
toxic substances are generally based on doses producing mortality rather than those producing



morbidity (disease, ill-health). Gastrointestinal tract discomfort may produce nausea and vomiting.
In an occupational setting however, ingestion of insignificant quantities is not thought to be cause
for concern.

Soluble zinc salts produces irritation and corrosion of the alimentary tract (in a manner similar to
copper salts) with pain, vomiting. etc. Delayed deaths have been ascribed to inanition (weakness
and extreme weight loss resulting from prolonged and severe food insufficiency) following severe
strictures of the oesophagus, and pylorus. Vomiting, abdominal cramps, and diarrhea, in several
cases with blood, have been observed after ingestion of zinc sulfate. Several cases of
gastrointestinal disturbances have been reported after ingestion of zinc sulfate. A significant
reduction in erythrocyte superoxide dismutase activity (47% decrease), hematocrit, and serum
ferritin, compared to pretreatment levels, occurred in female subjects who received supplements
(as capsules) of 50 mg zinc/day as zinc gluconate for 10 weeks. A 15% decrease in erythrocyte
superoxide dismutase activity was reported in male volunteers receiving 50 mg zinc/day as zinc
gluconate for 6 weeks. Another study reported increases in bone specific alkaline phosphatase
levels (~25%) and extracellular superoxide dismutase (~15%), while significant decreases were
seen in mononuclear white cell 5'-nucleotidase (~30%) and plasma 5'- nucleotidase activity
(~36%) following exposure of postmenopausal women to a combined (dietary+supplemental) 53
mg zinc/day as zinc glycine chelate. Healthy men given 200 mg zinc/day as elemental zinc for 6
weeks showed a reduction in lymphocyte stimulation response to phytohemagglutinin as well as
chemotaxis and phagocytosis of bacteria by polymorphonuclear leukocytes.; however, no changes
in lymphocyte cell number or in the proportion of lymphocyte populations were noted. Exposure
of male volunteers to 0.48 mg zinc/kg/day, as zinc glycine chelate, had no effect on markers of
coagulation relative to unexposed subjects. While the changes in hematological end points
following long-term zinc exposure in humans are noteworthy, they were subclinical in nature, and
therefore, are generally considered to be non-adverse. In animals, following oral administration of
zin¢ compounds, decreased hemoglobin, hematocrit, erythrocyte, and/or leukocyte levels were
observed in rats, mice, rabbits , dogs, ferrets, and preruminant calves A number of intermediate-
duration studies have demonstrated renal effects in animals exposed to zinc oxide, zinc sulfate, and
zinc acctate. Zinc sulfate caused an increase in the absolute and relative kidney weights and
regressive kidney lesions (not specified) in female mice that consumed 1,110 mg zinc/kg/day in
the diet for 13 weeks, but no effects occurred in rats that consumed 565 mg zinc/kg/day or in mice
that consumed 104 mg zinc/kg/day under similar conditions. Severe diffuse nephrosis was
observed in ferrets exposed to 195 mg zinc/kg/day as zinc oxide in the diet. In rats exposed to 191
mg zinc/kg/day as zinc acetate for 3 months, epithelial cell damage in the glomerulus and proximal
convoluted tubules and increased plasma creatinine and urea levels were observed. Zinc plays a
role in the normal development and maintenance of the immune system, such as in the lymphocyte
response to mitogens and as a cofactor for the thymic hormone thymulin. Oral exposure to zinc at
levels much higher than the recommended daily dose has impaired immune and inflammatory
responses. This was observed in vivo investigations of the immune competence of blood
components taken from 11 healthy adult men after ingestion of 4.3 mg zinc/kg/day as zinc sulfate
for 6 wecks. The mitogenic response elicited from peripheral blood lymphocytes and the
chemotactic and phagocytic responscs of polymorphonuclear leukocytes were impaired after zinc
ingestion. No effects were seen on total numbers of lymphocytes or relative numbers of T cells, T
cell subsets, or B cells. The relationship between these observations and decreased levels of
immune competence that might lead to increased susceptibility to disease is unknown. A later
study reported no effects of supplementation of male volunteers with 30 mg zinc/day (0.43 mg
zinc/kg/day assuming a reference male body weight of 70 kg) as zinc glycine chelate for 14 weeks
on levels of peripheral blood leucocytes or on the frequency of lymphocyte subsets. Zinc appears



to be necessary for normal brain function, but excess zinc is toxic. A 16-year-old boy who ingested
.86 mg zinc/kg/day of metallic zinc over a 2-day period in an attempt to promote wound healing,
developed signs and symptoms of lethargy, light-headedness, staggering, and difficulty in writing
clearly . Lethargy was also observed in a 2-year-old child who ingested a zinc chloride solution
(.1,000 mg zinc/kg). It is not known whether these observations represent direct effects on the
nervous system. Very limited data were located regarding neurological effects in animals. Minor
neuron degeneration and proliferation of oligodendroglia occurred in rats dosed with 487 mg
zinc/kg/day as zinc oxide for 10 days. Rats receiving 472 mg zinc/kg/day for 10 days had
increased levels of secretory material in the neurosecretory nuclei of the hypothalamus. Mice
exposed postnatally to 0.5 mg zinc/kg/day as zinc acetate for 28 days showed no changes in
memory formation, but showed a gradual decrease in learning extinction throughout the study.

EYE

Limited evidence exists, or practical experience suggests, that the material may cause eye irritation
in a substantial number of individuals and/or is expected to produce significant ocular lesions
which are present twenty-four hours or more after instillation into the eye(s) of experimental
animals. Repeated or prolonged eye contact may cause inflammation characterised by temporary
redness (similar to windburn) of the conjunctiva (conjunctivitis); temporary impairment of vision
and/or other transient eye damage/ulceration may occur.

SKIN
Skin contact is not thought to have harmful health effects (as classified under EC Directives); the
material may still produce health damage following entry through wounds, lesions or abrasions.
The material may produce mild skin irritation; limited evidence or practical experience suggests,
that thematerial either:
e produces mild inflammation of the skin in a substantial number of individuals following
direct contact,and/or
e Produces significant, but mild, inflammation when applied to the healthy intact skin of
animals (for up tofour hours), such inflammation being present twenty-four hours or more
after the end of the exposure period.

Skin irritation may also be present after prolonged or repeated exposure; this may result in a form
of contact dermatitis (non allergic). The dermatitis is often characterised by skin redness
(erythema) and swelling (oedema) which may progress to blistering (vesiculation), scaling and
thickening of the epidermis. At the microscopic level there may be intercellular oedema of the
spongy layer of the skin (spongiosis) and intracellular oedema of the epidermis.

Entry into the blood-stream through, for example, cuts, abrasions, puncture wounds or lesions,
may produce systemic injury with harmful effects. Examine the skin prior to the use of the material
and ensure that any external damage is suitably protected.

Repeated or excessive handling, coupled with poor personal hygiene, may result in acne-like
eruptions known as "zinc oxide pox".



INHALED
Inhalation of vapours or aerosols (mists, fumes), generated by the material during the course of
normal handling, may be damaging to the health of the individual.

Limited evidence or practical experience suggests that the material may produce irritation of the
respiratory system, in a significant number of individuals, following inhalation. In contrast to most
organs, the lung is able to respond to a chemical insult by first removing or neutralizing the irritant
and then repairing the damage. The repair process, which initially evolved to protect mammalian
lungs from foreign matter and antigens, may however, produce further lung damage resulting in
the impairment of gas exchange, the primary function of the lungs. Respiratory tract irritation often
results in an inflammatory response involving the recruitment and activation of many cell types,
mainly derived from the vascular system.

Persons with impaired respiratory function, airway diseases and conditions such as emphysema or
chronic bronchitis, may incur further disability if excessive concentrations of particulate are
inhaled.

Effects on lungs are significantly enhanced in the presence of respirable particles. Overexposure to
respirable dust may produce wheezing, coughing and breathing difficulties leading to or
symptomatic of impaired respiratory function.

Inhalation of freshly formed zinc oxide particles sized below 1.5 microns and generally between
0.02 to 0.05 microns may result in "metal fume fever", with symptoms resembling influenza.
Symptoms may be delayed for up to 12 hours and begin with the sudden onset of thirst, and a
sweet, metallic or foul taste in the mouth. Other symptoms include upper respiratory tract irritation
accompanied by coughing and a dryness of the mucous membranes, lassitude and a generalised
feeling of malaise. Mild to severe headache, nausea, occasional vomiting, fever or chills,
exaggerated mental activity, profuse sweating, diarrhoea, excessive urination and prostration may
also occur. Tolerance to the fumes develops rapidly, but is quickly lost. All symptoms usually
subside within 24-36 hours following removal from exposure. Leucocytosis, a transient increase in
white blood cell counts, is reported as a common finding in metal fume fever but is not known to
be common amongst welders. Severe over-exposure to zinc oxide, following inhalation of fumes
or finely divided dusts may result in bronchitis or pneumonia; a bluish skin tint may be present.

CHRONIC HEALTH EFFECTS
Substance accumulation, in the human body, may occur and may cause some concern following
repeated or long-term occupational exposure.

Overexposure to respirable dust may cause coughing, wheezing, difficulty in breathing and
impaired lung function. Chronic symptoms may include decreased vital lung capacity, chest
infections

Repeated exposures, in an occupational setting, to high levels of fine- divided dusts may produce a
condition known as pneumoconiosis which is the lodgement of any inhaled dusts in the lung
irrespective of the effect.

This is particularly true when a significant number of particles less than 0.5 microns (1/50,000
inch), are present. Lung shadows are scen in the X-ray. Symptoms of pneumoconiosis may include
a progressive dry cough, shortness of breath on exertion (exertional dyspnea), increased chest



expansion, weakness and weight loss. As the disease progresses the cough produces a stringy
mucous, vital capacity decreases further and shortness of breath becomes more severe. Other signs
or symptoms include altered breath sounds, diminished lung capacity, diminished oxygen uptake
during exercise, emphysema and pneumothorax (air in lung cavity) as a rare complication.

Removing workers from possibility of further exposure to dust generally leads to halting the
progress of the lung abnormalities. Where worker-exposure potential is high, periodic
examinations with emphasis on lung dysfunctions should be undertaken

Dust inhalation over an extended number of years may produce pneumoconiosis.. Pneumoconiosis
is the accumulation of dusts in the lungs and the tissue reaction in its presence. It is further
classified as being of noncollagenous or collagenous types. Noncollagenous pneumoconiosis, the
benign form, is identified by minimal stromal reaction, consists mainly of reticulin fibres, an intact
alveolar architecture and is potentially reversible.

Welding or flame cutting of metals with zinc or zinc dust coatings may result in inhalation of zinc
oxide fume; high concentrations of zinc oxide fume may result in "metal fume fever"; also known
as "brass chills", an industrial disease of short duration. [.L.O] Symptoms include malaise, fever,
weakness, nausea and may appear quickly if operations occur in enclosed or poorly ventilated
areas.

SECTION 5: FIRST AID MEASURES

SWALLOWED
e Immediately give a glass of water.
e First aid is not generally required. If in doubt, contact a Poisons Information Centre or a
doctor.

EYE

If this product comes in contact with the eyes:

e  Wash out immediately with fresh running water.

Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and
moving the eyelids by occasionally lifting the upper and lower lids.

If pain persists or recurs seek medical attention.

Removal of contact lenses after an eye injury should only be undertaken by skilled
personnel.

SKIN

If skin contact occurs:
e Immediately remove all contaminated clothing, including footwear.
e Flush skin and hair with running water (and soap if availablc).
o Seek medical attention in event of irritation.

INHALED
e If fumes or combustion products are inhaled remove from contaminated area.
e Lay patient down. Keep warm and rested.
e Prostheses such as false teeth, which may block airway, should be removed, where
possible, prior to initiating first aid procedures.



Apply artificial respiration if not breathing, preferably with a demand valve resuscitator,
bag-valve mask device, or pocket mask as trained. Perform CPR if necessary.
Transport to hospital, or doctor.

ADVICE TO DOCTOR

Absorption of zinc compounds occurs in the small intestine.

The metal is heavily protein bound.

Elimination results primarily from faecal excretion.

The usual measures for decontamination (Ipecac Syrup, lavage, charcoal or cathartics) may
be administered, although patients usually have sufficient vomiting not to require them.
CaNaZEDTA has been used successfully to normalise zinc levels and is the agent of
choice.

[Ellenhorn and Barceloux: Medical Toxicology].

SECTION 6: FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

Water spray or fog.

Foam.

Dry chemical powder.

BCF (where regulations permit).
Carbon dioxide.

FIRE FIGHTING

Alert Fire Brigade and tell them location and nature of hazard.

Wear breathing apparatus plus protective gloves for fire only.

Prevent, by any means available, spillage from entering drains or water courses.
Use fire fighting procedures suitable for surrounding area.

DO NOT approach containers suspected to be hot.

Cool fire exposed containers with water spray from a protected location.

[f safe to do so, remove containers from path of fire.

Equipment should be thoroughly decontaminated after usc.

When any large container (including road and rail tankers) is involved in a fire, consider
evacuation by 100 meters in all directions.

FIRE/EXPLOSION HAZARD

Non combustible.
Not considered a significant fire risk, however containers may burn.

Decomposition may produce toxic fumes of: metal oxides.

FIRE INCOMPATIBILITY

None known.



SECTION 7: ACCIDENTAL RELEASE MEASURES

Spills & Disposal:
e Pollutant.
Avoid dust.
Prevent from entering drains.
Contain spillage by any means.
Sweep/shovel to safe place.
This material and its container must be disposed of in a safe way.
To clean the floor and all objects contaminated by this material, use water and detergent.

e e o o o

Minor Spills
e Remove all ignition sources.
e Clean up all spills immediately.
e Avoid contact with skin and eyes.
e Control personal contact by using protective equipment.
e Use dry clean up procedures and avoid generating dust.
e Place in a suitable, labelled container for waste disposal.
e Environmental hazard - contain spillage.

Major Spills
e Environmental hazard - contain spillage.

Moderate hazard.
e CAUTION: Advise personnel in areca.
e Alert Emergency Services and tell them location and nature of hazard.
Control personal contact by wearing protective clothing.
Prevent, by any means available, spillage from entering drains or water courses.
Recover product wherever possible.
IF DRY: Use dry clean up procedures and avoid generating dust. Collect residues and place
in scaled plastic bags or other containers for disposal. IF WET: Vacuum/shovel up and
place in labeled containers for disposal.
e ALWAYS: Wash areca down with large amounts of water and prevent runoff into drains.
e If contamination of drains or waterways occurs, advise Emergency Services.

SECTION 8: HANDLING AND STORAGE

Keep container in a well ventilated place.
Store in cool, dry, protected area.
Restrictions on Storage apply.



SUITABLE CONTAINER

Polyethylene or polypropylene container.
Check all containers are clearly labelled and free from leaks.

STORAGE INCOMPATIBILITY

WARNING: Avoid or control reaction with peroxides. All transition metal peroxides
should be considered as potentially explosive. For example transition metal complexes of
alkyl hydroperoxides may decompose explosively.

The pi-complexes formed between chromium(0), vanadium(0) and other transition metals
(haloarene-metal complexes) and mono-or poly-fluorobenzene show extreme sensitivity to
heat and are explosive.

Avoid reaction with borohydrides or cyanoborohydrides.

Avoid strong acids, bases.

Metals and their oxides or salts may react violently with chlorine trifluoride and bromine
trifluoride.

These trifluorides are hypergolic oxidisers. They ignite on contact (without external source
of heat or ignition) with recognised fuels - contact with these materials, following an
ambient or slightly elevated temperature, is often violent and may produce ignition.

The state of subdivision may affect the results.

Segregate from alkali hydroxides. Slowly absorbs carbon dioxide from the air.
Avoid reaction with magnesium and chlorinated rubber, as mixtures will explode when heated.

STORAGE REQUIREMENTS

* Store in original containers.

* Kecep containers securely sealed.

» Store in a cool, dry area protected from environmental extremes.

» Store away from incompatible materials and foodstuff containers.

* Protect containers against physical damage and check regularly for leaks.
+ Obscrve manufacturer's storing and handling recommendations

For major quantities:

Consider storage in bunded areas - ensure storage areas are isolated from sources of
community water (including storm water, ground water, lakes and streams}.

Ensure that accidental discharge to air or water is the subject of a contingency disaster
management plan; this may require consultation with local authorities.



TRANSPORTATION

e (lass 9 Miscellaneous dangerous substances shall not be loaded in the same vehicle or
packed in the same freight container with:
o C(lass | Explosives;

e (lass 5.1 Oxidising agents (where the miscellaneous dangerous substances are capable of
igniting and burning).

e C(lass 5.2  Organic peroxides (where the miscellaneous dangerous substances are capable of
igniting and burning).

SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

+ : May be stored together
O: May be stored together with specific preventions
X : Must not be stored together

SECTION 9: EXPOSURE CONTROLS AND PERSONAL PROTECTION

EXPOSURE CONTROLS

SOURCE MATERIALS TWA STEL
(mg/m’)  (ppm)

Singapore Permissible Exposure Zinc Oxide (Fume) 5 10

Limits of Toxic Substances

Singapore Permissible Exposure Zinc Oxide (Dust) 10

Limits of Toxic Substances

Malaysia  Permissible Exposure Zinc Oxide (Fume) 5

Limits

Malaysia  Permissible  Exposure Zinc Oxide (Dust) 10

Limits

Singapore Permissible Exposure Lead monoxide (Lead, inorganic dusts 0.15

Limits of Toxic Substances and fumes, as Pb)

Malaysia  Permissible  Exposure Lead monoxide (Lead, inorganic dusts 0.05
Limits and fumes, as Pb)



Local exhaust ventilation usually required. If risk of overexposure exists, wear approved respirator.
Correct fit 1s essential to obtain adequate protection. Supplied-air type respirator may be required
in special circumstances. Correct fit is essential to ensure adequate protection.

An approved self contained breathing apparatus (SCBA) may be required in some situations.
Provide adequate ventilation in warehouse or closed storage area.

Engineering Controls:
Local Exhaust Ventilation recommended.

EYE

o Safety glasses with side shields.

e Chemical goggles.

e Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate
irritants. A written policy document, describing the wearing of lens or restrictions on use,
should be created for each workplace or task. This should include a review of lens absorption
and adsorption for the class of chemicals in use and an account of injury experience. Medical
and first-aid personnel should be trained in their removal and suitable equipment should be
readily available. In the event of chemical exposure, begin eye irrigation immediately and
remove contact lens as soon as practicable. Lens should be removed at the first signs of eye

redness or irritation - lens should be removed in a clean environment only after workers have
washed hands thoroughly. [CDC NIOSH Current Intelligence Bulletin 59].

HANDS/FEET
e Wear chemical protective gloves, eg. PVC.
e Wear safety footwear or safety gumboots, eg. Rubber.
e Suitability and durability of glove type is dependent on usage. Factors such as: frequency
and duration of contact,
e Chemical resistance of glove material, glove thickness and dexterity, are important in the
selection of gloves.

OTHER
e Overalls.
e P.V.C. apron.
e Barrier cream.
e Skin cleansing cream.

Eye wash unit.

e Respirators may be necessary when engineering and administrative controls do not
adequately prevent exposures.

e The decision to use respiratory protection should be based on professional judgment that
takes into account toxicity information, exposure measurement data, and frequency and
likelthood of the worker's exposure - ensure users are not subject to high thermal loads
which may result in heat stress or distress due to personal protective equipment (powered,
positive flow, full face apparatus may be an option).



e Published occupational exposure limits, where they exist, will assist in determining the
adequacy of the selected respiratory. These may be government mandated or vendor
recommended.

e Certified respirators will be useful for protecting workers from inhalation of particulates
when properly selected and fit tested as part of a complete respiratory protection program.

e Use approved positive flow mask if significant quantities of dust becomes airborne.

e Try to avoid creating dust conditions.

SECTION 10: STABILITY AND REACTIVITY

e Presence of incompatible materials.
e Product is considered stable.
e Hazardous polymerisation will not occur.
For incompatible materials - refer to Section § - Handling and Storage.

SECTION 11: TOXICOLOGICAL INFORMATION

Unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical
Substances.

TOXICITY IRRITATION
Oral (human) LDLo: 500 mg/kg Skin : Mild
Inhalation (human) TCLo: 600 mg/m? Eye : Mild

Oral (mouse) LD50: 7950 mg/kg
Oral (Rat) LD50: >8437 mg/kg

The material may cause skin irritation after prolonged or repeated exposure and may produce a
contact dermatitis (nonallergic). This form of dermatitis is often characterised by skin redness
(erythema) and swelling epidermis. Histologically there may be intercellular oedema of the spongy
layer (spongiosis) and intracellular oedema of the epidermis.

CARCINOGEN

Lead monoxide International Agency  Group 2A
for Research on
Cancer (IARC)

Carcinogens



Section 12 - ECOLOGICAL INFORMATION

Marine Pollutant: Not Determined

e Very toxic to aquatic organisms may cause long-term adverse effects in the aquatic
environment.

* Do NOT allow product to come in contact with surface waters or to intertidal areas below
the mean high water mark. Do not contaminate water when cleaning equipment or
disposing of equipment wash-waters. Wastes resulting from use of the product must be
disposed of on site or at approved waste sites.

e For zinc and its compounds:
Environmental fate:
Zinc is capable of forming complexes with a variety of organic and inorganic groups (ligands).
Biological activity can affect the mobility of zinc in the aquatic environment, although the biota
contains relatively little zinc compared to the sediments. Zinc bioconcentrates moderately in
aquatic organisms; bioconcentration is higher in crustaceans and bivalve species than in fish. Zinc
does not concentrate appreciably in plants, and it does not biomagnify significantly through
terrestrial food chains. However biomagnification may be of concern if concentration of zinc
exceeds 1632 ppm in the top 12 inches of soil.
Zinc can persist in water indefinitely and can be toxic to aquatic life. The threshold concentration
for fish is 0.1 ppm. Zinc may be concentrated in the aquatic food chain; it is concentrated over
200,000 times in oysters. Copper is synergistic but calcium is antagonistic to zinc toxicity in fish.
Zinc can accumulate in freshwater animals at 5 -1,130 times the concentration present in the water
. Furthermore, although zinc actively bioaccumulates in aquatic systems, biota appears to represent
a relatively minor sink compared to sediments. Steady-state zinc bioconcentration factors (BCFs)
for 12 aquatic species range from 4 to 24,000. Crustaceans and fish can accumulate zinc from both
water and food. A BCF of 1,000 was reported for both aquatic plants and fish, and a value of
10,000 was reported for aquatic invertebrates. The order of enrichment of zinc in different aquatic
organisms was as follows (zinc concentrations in pg/g dry weight appear in parentheses): fish (25),
shrimp (50), mussel (60), periphyton (260), zooplankton (330), and oyster "(3,300). The high
enrichment in oysters may be due to their ingestion of particulate matter containing higher
concentrations of zinc than ambient water. Other investigators have also indicated that organisms
associated with sediments have higher zinc concentrations than organisms living in the aqueous
layer . With respect to bioconcentration from soil by terrestrial plants, invertcbrates, and mammals,
BCFs of 0.4, 8, and 0.6, respectively, have been reported. The concentration of zinc in plants
depends on the plant species, soil pH, and the composition of the soil.

Plant species do not concentrate zinc above the levels present in soil. In some fish, it has been
observed that the level of zinc found in their bodies did not directly relate to the exposure
concentrations. Bioaccumulation of zinc in fish is inversely related to the aqueous exposure.

This evidence suggests that fish placed in environments with lower zinc concentrations can
sequester zinc in their bodies. The concentration of zinc in drinking water may increase as a result
of the distribution system and household plumbing. Common piping materials used in distribution
systems often contain zinc, as well as other metals and alloys. Trace metals may enter the water
through corrosion products or simply by the dissolution of small amounts of metals with which the
water comes in contact. Reactions with materials of the distribution system, particularly in soft



low-pH waters, very often have produced concentrations of zinc in tap water much greater than
those in the raw or treated waters at the plant of origin. Zinc gives water a metallic taste at low
levels. Overexposures to zinc also have been associated with toxic effects. Ingestion of zinc or
zinccontaining compounds has resulted in a variety of systemic effects in the gastrointestinal and
hematological systems and alterations in the blood lipid profile in humans and animals. In
addition, lesions have been observed in the liver, pancreas, and kidneys of animals. Environmental
toxicity of zinc in water is dependent upon the concentration of other minerals and the pH of the
solution, which affect the ligands that associate with zinc. Zinc occurs in the environment mainly
in the +2 oxidation state. Sorption is the dominant reaction, resulting in the enrichment of zinc in
suspended and bed sediments. Zinc in aerobic waters is partitioned into sediments through sorption
onto hydrous iron and manganese oxides, clay minerals, and organic material. The efficiency of
these materials in removing zinc from solution varies according to their concentrations, pH, redox
potential (Eh), salinity, nature and concentrations of complexing ligands, cation exchange capacity,
and the concentration of zinc. Precipitation of soluble zinc compounds appears to be significant
only under

reducing conditions in highly polluted water. Generally, at lower pH values, zinc remains as the
free ion. The free ion (Zn+2) tends to be adsorbed and transported by suspended solids in
unpolluted waters. Zinc is an essential nutrient that is present in all organisms. Although biota
appears to be a minor reservoir of zinc relative to soils and sediments, microbial decomposition of
biota in water can produce ligands, such as humic acids, that can affect the mobility of zinc in the
aquatic environment through zinc precipitation and adsorption.

The relative mobility of zinc in soil is determined by the same factors that affect its transport
systems (i.e., solubility of the compound, pH, and salinity). The redox status of the soil may shift
zinc partitioning. Reductive dissolution of iron and manganese (hydr)oxides under suboxic
conditions release zinc into the aqueous phase; the persistence of suboxic conditions may then lead
to a repartitioning of zinc into sulfide and carbonate solids. The mobility of zinc in soil depends on
the solubility of the speciated forms of the element and on soil properties such as cation exchange
capacity, pH, redox potential, and chemical species present in soil; under anaerobic conditions,
zinc sulfide is the controlling species.

Since zinc sulfide is insoluble, the mobility of zinc in anaerobic soil is low. In a study of the effect
of pH on zinc solubility. When the pH is <7, an inverse relationship exists between the pH and the
amount of zinc in solution. As negative charges on soil surfaces increase with increasing pH,
additional sites for zinc adsorption are activated and the amount of zinc in solution decreases. The
active zinc species in the adsorbed state is the singly charged zinc hydroxide species (i.e.,
Zn[OH]+). Other investigators have also shown that the mobility of zinc in soil increases at lower
soil pH under oxidizing conditions and at a lower cation exchange capacity of soil. On the other
hand, the amount of zinc in solution generally increases when the pH is >7 in soils high in organic
matter. This is a result of the release of organically complexed zinc, reduced zinc adsorption at
higher pH, or an increase in the concentration of chelating agents in soil. For calcareous soils, the
relationship between zinc solubility and pH is nonlinear. At a high pH, zinc in solution is
precipitated as Zn(OH)2, zinc carbonate (ZnCO3), or calcium zincate. Clay and metal oxides are
capable of sorbing zinc and tend to retard its mobility in soil. Zinc was more mobile at pH 4 than at
pH 6.5 as a consequence of sorption Zinc concentrations in the air are relatively low, except near
industrial sources such as smelters. No estimate for the atmospheric lifetime of zinc is available at
this time, but the fact that zinc is transported long distances in air indicates that its lifetime in air is
at least on the order of days. There arc few data regarding the speciation of zinc released to the
atmosphere. Zinc is removed from the air by dry and wet deposition, but zinc particles with small



diameters and low densities suspended in the atmosphere travel long distances from emission
sources.

DO NOT discharge into sewer or waterways.

Refer to data for ingredients, which follows:

LEAD MONOXIDE:
Marine Pollutant: Yes

Very toxic to aquatic organisms may cause long-term adverse effects in the aquatic
environment.

Do NOT allow product to come in contact with surface waters or to intertidal areas below the
mean high water mark. Do not contaminate water when cleaning equipment or disposing of
cquipment wash-waters. Wastes resulting from use of the product must be disposed of on site
or at approved waste sites.

Metal-containing inorganic substances generally have negligible vapour pressure and are not
expected to partition to air. Once released to surface waters and moist soils their fate depends
on solubility and dissociation in water. Environmental processes (such as oxidation and the
presence of acids or bases) may transform insoluble metals to more soluble ionic forms.
Microbiological processes may also transform insoluble metals to more soluble forms. Such
ionic species may bind to dissolved ligands or sorb to solid particles in aquatic or aqueous
media. A significant proportion of dissolved/ sorbed metals will end up in sediments through
the settling of suspended particles. The remaining metal ions can then be taken up by aquatic
organisms. When released to dry soil most metals will exhibit limited mobility and remain in
the upper layer; some will leach locally into ground water and/ or surface water ecosystems
when soaked by rain or melt ice.

Environmental processes may also be important in changing solubilities. Even though many metals
show few toxic effects at physiological pHs, transformation may introduce new or magnified
effects. A metal ion is considered infinitely persistent because it cannot degrade further. The
current state of science does not allow for an unambiguous interpretation of various measures of
bioaccumulation. The counter-ion may also create heath and environmental concerns once isolated
from the metal. Under normal physiological conditions the counter-ion may be essentially
insoluble and may not be bioavailable. Environmental processes may enhance Bioavailability.

Lead is primarily an atmospheric pollutant that enters soil and water as fallout, a process
determined by physical form and particle size. Lead in the form of alkyls has been introduced
to the environment primarily from leaded petrol. These are converted to water-soluble lead
compounds of high toxicity and availability to plants. Such compounds easily leach from soil
to contaminate water sources close to highways. Lead that has entered the aquatic system from
run-off or as fallout of insoluble precipitates is found in sediments. The biological methylation
of inorganic lead by lake sediment micro-organisms has been demonstrated although its
significance is not entirely clear. Other forms of soluble or insoluble lead may also enter the
environment and undergo bioaccumulation through a series of biological incidents.



Section 13 - DISPOSAL INFORMATION

Pollutant.

Avoid dust.

Prevent from entering drains.

Contain spillage by any means.

Sweep/shovel to safe place.

This material and its container must be disposed of in a safe way.

To clean the floor and all objects contaminated by this material, use water and detergent.

e Legislation addressing waste disposal requirements may differ by country, state and/ or
territory. Each user must refer to laws operating in their area. In some areas, certain wastes
must be tracked.

A Hierarchy of Controls seems to be common - the user should investigate:
* Reduction,

* Reuse

* Recycling

* Disposal (if all else fails)

This material may be recycled if unused, or if it has not been contaminated so as to make it
unsuitable for its intended use. Shelf life considerations should also be applied in making decisions
of this type. Note that properties of a material may change in use, and recycling or reuse may not
always be appropriate.

o DO NOT allow wash water from cleaning or process equipment to enter drains.

o It may be necessary to collect all wash water for treatment before disposal.

In all cases disposal to sewer may be subject to local laws and regulations and these
should be considered first.

Where in doubt contact the responsible authority.

Recycle wherever possible or consult manufacturer for recycling options.

Consult State Land Waste Management Authority for disposal.

Bury residue in an authorised landfill. '

Recycle containers if possible, or dispose of in an authorised landfill.

O
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Section 14 - TRANSPORTATION INFORMATION

Shipping Class ENVIRONMENTALLY HAZARDOUS SUBSTANCE
SOLID
N.O.S. (contains zinc oxide)
Hazard Name 9, None
UN/NA Number 3077
Packing Class 1
Labels Required miscellaneous

International Transport Regulations

IMO 9

IMDG Page Number 3077

Air Transport IATA:

ICAO/IATA Class: 9 ICAO/TATA Subrisk: None
UN/ID Number: 3077 Packing Group: 111
Special provisions: A97

Shipping Name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID,
N.O.S. ¥(CONTAINS ZINC OXIDE)

Maritime Transport IMDG:

IMDG Class: 9 IMDG Subrisk: ' None
UN Number: 3077 Packing Group: [11

EMS Number: F-A,S-F Special provisions: 274 909
944

Limited Quantities: S5kg Marine Pollutant: Not Determined

Shipping Name: ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID,
N.O.S.(contains zinc oxide)



Section 15 - REGULATORY INFORMATION

RISK

Risk Codes Risk Phrases

R50/53 Very toxic to aquatic organisms may cause
long- term adverse effects in the aquatic
environment.

SAFETY

Safety Codes Safety Phrases

S22 Do not breathe dust.

S24 Avoid contact with skin.

S39 Wear eye/face protection.

Ss1 Use only in well ventilated areas.

S09 Keep container in a well ventilated place.

S401 To clean the floor and all objects
contaminated by this material, use water and
detergent.

S35 This material and its container must be
disposed of in a safe way.

S26 In case of contact with eyes, rinse with plenty
of water and contact Doctor or Poisons
Information Centre.

S57 Use appropriate container to avoid
environment contamination.

S60 This material and its container must be
disposed of as hazardous waste.

Sé61 Avoid release to the environment. Refer to
special instructions/safety data sheets.

REGULATIONS

Zinc oxide (CAS: 1314 -13 - 2) is found on the following regulatory lists;
Malaysia Permissible Exposure Limits

OECD Representative List of High Production Volume (HPV) Chemicals '
Singapore Permissible Exposure Limits of Toxic Substances

Section 16 - OTHER INFORMATION

Recommended uses and restrictions:
Please consult the relevant product and/or application information for this product.
For industry use only.

IMPORTANT NOTICE: The information presented here was prepared by our Company’s Technical Department personnel.
While not guaranteed, it is true and accurate to the best of our knowledge. Chemetal (M) Sdn Bhd makes no guarantee or warranty,
express or implied, regarding accuracy, completeness, performance, safety or otherwise. This information is not intended to be all
inclusive, as the manner and conditions of use, handling, storage and other factors may involve other, or additional safety or
performance consideration. While our personnel will be available to respond to your questions regarding safe handling and use
procedures for chemical products, safe handling and use of the chemical product remain the responsibility of the customers.
Chemetal assumes no liability of any kind whatsoever resulting from the use of or reliance upon any information procedure,
conclusion or opinion hereby contained.




