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Abstract

Zinc oxide (ZnO) which possesses mild antimicrobial property has been used together with
tetramethyl thiuram disulfide for microbial growth inhibition in concentrated natural rubber, Hevea
brasiliensis, latex, in order to control volatile fatty acid which is limited in latex trading. However, if
ZnO has been added into latex at too high concentration, it will cause negative effect on rubber latex
product producer especially dipped latex product since ZnO will be added again as vulcanization
accelerator. Therefore, if there is no simple method for application in factory, ZnO might have been
added at excessively level according to initial ZnO concentration is unknown. This study, therefore, has
developed a simple and rapid method for zinc determination in concentrated natural rubber (NR) latex.

The high reliable method for zinc determination in latex has been established, which zinc
element has been first prepared as complex compound and detected the quantity by eye visualization in
comparison with zinc standard solution or color measurement by means of spectrometry. This method can
determine both polar and non-polar zinc compounds. The linearity range concentration of zinc compound
determination was found in the range of 0 — 12.5 ppm. The linearity correlation between absorbance and
zinc standard solutions which prepared from ZDEC (Zinc diethyl dithio carbamate) and ZnO represented
by equation: y=1.1157x +0.0465 (R =0.974) and y = 1.1179x — 0.0703 (R = 0.995).

The accuracy and precision of complex formation reaction has been found at the very satisfied
level. The accuracy of this developed method in term of recovery study was found acceptable in the range
of 90-110% for ZnO and ZMBT (2-Mercaptobenzothiazole), while the recovery of ZDEC and ZDMC
(Zinc dimethyl dithio carbamate) determination was found higher than 110%. The precision of the
developed method was found at very good level with the coefficient of variation of all four types of zinc
compounds less than 5%.

In addition, there was no significant difference between zinc determination method of latex
samples by means of the developed method and the ICP-OES (Inductively coupled plasma — Optical
emission spectroscopy) method. When take other factors i.e. user skill, method complexity, time or cost
consuming per sample into consideration, it can be concluded that the efficiency of the developed method
is fulfilled the need of laboratory in the industrial sector which require short time in analysis and low

investment.
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A1519% 2.1.1 Yeyana lvesarsisenoudeng@lugal zno, ZMBT, ZDEC taz ZDMC

ZnO (Zinc oxide)

Hazards Identification

Potential Acute Health Effects:
Hazardous in case of inhalation. Slightly hazardous in case of skin contact (irritant), of eye contact

(irritant), of
ingestion.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available.
Repeated or prolonged exposure is not known to aggravate medical condition.
Physical and Chemical Properties
Physical state and appearance: Solid. (Powdered solid.)

Odor: Odorless.
Taste: Bitter.
Molecular Weight: 81.38

g/mole

Color: White to yellowish-white

pH (1% soln/water): Not applicable.
Boiling Point: Not available.
Melting Point: 1975°C (3587°F)
Critical Temperature: Not available.
Specific Gravity: 5.607 (Water = 1)
Vapor Pressure: Not applicable.
Vapor Density: Not available.

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: Is not dispersed in cold water, hot water.

Solubility: Insoluble in cold water, hot water
Soluble in dilute acetic acid, or mineral acids, ammonia, ammonium carbonate,
fixed alkali hydroxide solution.

ZMBT (Zinc 2-Mercaptobenzothiazole):

Synonyms: Bantex; Zinc salt of 2-Mercaptobenzothiazole

Hazard Information

Emergency Overview: CAUTION! May irritate the eyes. May irritate the skin.

Eye Contact:
Skin Contact:

Inhalation:
Ingestion:

May cause mild eye irritation. Mild Eye Irritation: signs/symptoms can include redness, swelling,
pain, and tearing.

May cause an allergic skin reaction. May cause a rash and itching of the skin. May cause skin
defatting with prolonged exposure.

May cause mild respiratory irritation. Vapors given off by heated product may be harmful.

May cause headache, dizziness, nausea, vomiting, gastrointestinal irritation.

Physical and Chemical Properties

Appearance:

Odor:

pH:

Specific Gravity:
Density:

Bulk Density:

Melting Point (°F/C):
Boiling Point (°F/C):
Vapor Pressure:
Vapor Density (Air=1):
% Volatile by Volume:
Solubility in Water:
Other Solubility:
Viscosity:

Other Data:
Molecular Weight:
Molecular Formula:

Off-white to pale yellow fine powder,
SLIGHT

Not Applicable

17 @ 25°C

1.7

300-340 kg/m3 (Low Free MBT) 470-510 kg/m3 (Powder) 500-540 kg/m3 (Wettable Powder)
572°F / 300°C

Not Determined

Negligible

Not Determined

0.5-2.6% (3 hrs @ 60°C)
INSOLUBLE

Soluble in Dilute base (NaOH)

Not Applicable

Not Determined.

397.9

C14-H8-N2-S4-Zn



ZMBT (Zinc 2-Mercaptobenzothiazole): Continued

Handling and storage

Handling: Good hygienic practices should be observed. Work clothes should be washed seperately at the end of each
work day. Disposable clothing should be discarded with material. Avoid generating or breathing dust. Avoid
contact with eyes, skin and clothing. Reclose containers of unused product. Wash hands before eating,
drinking, chewing gum, using tobacco or using the toilet. Do not reuse this container.

Storage: Store closed containers in a cool, dry, well-ventilated area. Store away from strong oxidizing materials.
Avoid exposure to direct sunlight.

First aid of measures

In Eyes: In case of contact, immediately flush eyes with plenty of water for at least 15 minutes and get
medical attention if irritation persists.

On Skin: Remove contaiminated clothing. Wash skin with water, using soap if available. Remove
contaminated clothing and launder before reuse. Get medical attention if irritation persists.

Inhaled: Remove person to fresh air. If not breathing, give artificial respiration. If breathing is difficult, get
immediate medical attention.

Swallowed: If swallowed, call a physician immediately. Only induce vomiting at the instruction of a physician.

Never give anything by mouth to an unconscious person.
Notes To Physician: Provide symptomatic/supportive care as necessary. Treatment based on sound judgment of
physician and individual reactions of patient.

Accidental release measures

Spill Procedures: Wear protective equipment specified. Avoid the generation of dust. Sweep,
vacuum, or shovel and place into closable container for disposal.

Procedure for Cleaning/Absorption: Isolate area and remove sources of friction, impact, heat, low level electrical
current, and RF energy. Isolate spill and stop leak where safe. Remove ignition
sources and work with non-sparking tools. Scoop up and remove. Do NOT spread
spilled product with water.

Toxicological information

Target Organs

Acute Oral LD50 (mg/kg): 7500 mg/kg (Rat)

Acute Dermal LD50 (mg/kg): >7940 mg/kg (Rabbit)

Acute inhalation LC50 (mg/l): Not Determined

Principle Routes of Exposure: Eyes. Inhalation. Dermal - skin.

Zinc diethyldithiocarbamate (ZDEC)

Synonyms: Bis (Diethyldithiocarbamato) zinc; Ethasan
Use: Accelerator

Hazard Information
Emergency Overview: WARNING! Combustible dust - explosion potential. This material is irritating to skin, eyes and
respiratory tract. May cause alcohol intolerance. May cause allergic skin reaction,

Eye Contact: Causes mild eye irritation . Mild Eye Irritation: signs/symptoms can include redness, swelling, pain,
and tearing.

Skin Contact: May cause an allergic skin reaction. May be absorbed through the skin and product effects similiar
to those caused by inhalation and/or ingestion.

Inhalation: Exposure to dust particles generated from this material may cause imritation of the respiratory tract.
Inhalation may cause alcohol intolerance

Ingestion: May cause alcohol intolerance (Antabuse Effect) May cause headache, dizziness, nausea,

vomiting, gastrointestinal irritation. lliness may occur after a single swallowing of relatively large
quantities of this material.

Physical and Chemical Properties

Appearance: White to off-white powder Granules
Odor: SLIGHT

pH: Not Applicable.

Specific Gravity: 1.48 @20°C

Density: 1.5

Bulk Density: 330-370 kg/m3 @20°C

Melting Point (°F/C): 338°F / 170°C
Boiling Point (°F/C): Not Determined
Vapor Pressure: Negligible @ 20°C
Vapor Density (Air=1): Not Applicable.

% Volatile by Volume: <0.5% by weight
Solubility in Water:  INSOLUBLE

Other Solubility: Soluble in Benzene Carbon Disulfide Organic liquids, including fats and oils Acetone
Viscosity: Not Applicable.
Other Data: Zinc Content: 17.5-19.0%.

Molecular Weight: 361.93
Molecular Formula: C10-H20-N2-S4-Zn



Zinc Diethyldithiocarbamate (ZDEC): Continued

First aid measures

In Eyes: In case of contact, immediately flush eyes with plenty of water for at least 15 minutes and get
medical attention if irritation persists.

On Skin: Remove contaminated clothing and launder before reuse. Wash with soap and water. If irritation
persists or signs of toxicity occur, seek medical attention.

Inhaled: Remove person to fresh air. If not breathing, give artificial respiration. If breathing is difficult, get
immediate medical attention.

Swallowed: If swallowed, call a physician immediately. Only induce vomiting at the instruction of a physician.

Never give anything by mouth to an unconscious person.
Notes To Physician:  Treat symptomatically. Exposure by ingestion, inhalation or skin absorbtion may cause alcohol
intolerance (Antabuse Effect)

Handling and storage

Handling: Avoid contact with eyes, skin and clothing. Avoid generating or breathing dust. Wash thoroughly with soap
and water after handling. Wash hands before eating, drinking, chewing gum, using tobacco or using the
toilet. Reclose containers of unused product. Keep containers tightly closed when not in use. Do not reuse
this container.

Storage: Store closed containers in a cool, dry, well-ventilated area. Store away from strong oxidizing materials.
Avoid exposure to direct sunlight.

Accidental release measures

Spill Procedures: Wear protective equipment specified. Avoid the generation of dust. Sweep,
vacuum, or shovel and place into closable container for disposal.

Procedure for Cleaning/Absorption: Isolate area and remove sources of friction, impact, heat, low level electrical
current, and RF energy. Scoop up and remove. Do NOT spread spilled product with

water.
Toxicological information
Target Organs
Acute Oral LD50 (mg/kg): 3530 mg/kg (Rat)
Acute Dermal LD50 (mg/kg): >3160 mg/kg (Rabbit)
Acute Inhalation LC50 (mg/l): Not Determined.
Principle Routes of Exposure: Dermal - skin. Inhalation.

Zinc Dimethyldithiocarbamate (ZDMC):

Hazards identification

Harmful if swallowed.

Very toxic by inhalation (dust).

Irritating to respiratory system (dust).

Risk of serious damage to eyes.

May cause sensitization by skin contact.

Harmful: danger of serious damage to health by prolonged exposure if swallowed.
Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

Physical and Chemical Properties

Colour: white

Odour: odourless

Boiling point/range: not determined

Melting point/range: Active component: min. 248 °C.
Flash point Active component: approx. 200 °C.
Flammability: not determined
Autoignition temperature: not determined

Explosive properties: not determined

Explosion limits: not determined

Oxidising properties: not applicable
Vapour pressure: Negligible at room temperatures
Density: 1400 kg/m?

Bulk density: 780-800 kg/m3
Solubility in water: Practically insoluble
Solubility in other solvents: acetone, alcohols, benzene
pH value: not determined
Partition coefficient n-octanol/water: not determined
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