
MY0101584

RADIATION VULCANISED NATURAL RUBBER LATEX (RVNRL) MARKET
AND CHALLANGES

Wan Manshol bin W. Zin, Najib bin Mohamad Zakey and Chai Chee Keong
RAYMINTEX Plant

Malaysian Institute for Nuclear Technology Research (MINT)
Bangi, 43000 Kajang, Selangor
E-mail: manshol@.mint.gov.my

ABSTRACT

RVNRL has the required properties and proven useful for the manufacturing of
examination gloves, balloons and finger cots at industrial scale. To date only RVNRL
finger cots are available in the market. Problems and challenges for the market of other
products are identified. Further success in the on going research activities will be the
reference for more applications of RVNRL in the relevant industry to produce natural
rubber latex products of more competitive values.

RVNRL mempunyai sifat lateks prapemvulkanan yang diperlukan dan terbukti berguna
bagi pembuatan sarung tangan pemeriksaan, belon dan sarung jejari pada skalar
industri. Pada masa kini hanya sarung jejari yang diperbuat daripada RVNRL terdapat
dipasaran. Masalah dan cabaran bagi pemasaran produk-produk telah dikenal pasti.
Pencapaian selanjutnya dalam aktiviti penyelidikan yang sedang dijalankan akan
dijadikan rujukan bagi banyak lagi penggunaan RVNRL dalam industri tertentu bagi
menghasilkan produk yang lebeh berdaya saing

Introduction

Most latex articles utilize the process of vulcanization as one of the steps in their
manufacture. The elastomeric lattices employed to produce the goods contain some point
of unsaturations. It is at these points that vulcanizing agent like sulphur react to form
links between polymer molecules within the film matrix. If the degree of unsaturation is
high, vulcanization will proceed readily. Conversely if unsaturation is low, vulcanization
will proceed very slowly.

The bridging of individual molecules is called crosslinking. The speed at which
crosslinking occurs during vulcanization is referred as the 'cure rate'. A 'cured' latex film
is one that has been vulcanized.

The following changes in properties will be noted after film from a prevulcanised natural
rubber latex has been cured:

. ^Reduction in tackiness
•Increase in tensile strength
•Decrease in solubility in solvent
•Decrease in cold flow and plasticity
•Increase in elasticity
•Decrease in temperature sensitivity
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Conventionally a typical vulcanization system, discovered by Good Year in 1839, is
made up of a crosslinking agent e.g. sulphur, an accelerator e.g. zinc
dibutyldithiocarbamate or zinc diethyldithiocarbamate, and an activator zinc oxide. The
reaction in the process produces chemical residues known as nitrosamines and
nitrosatables. Moreover, they are also the source of chemical induce allergies or
commonly known as the Allergy Type IV.

RVNRL is prevulcanised natural rubber latex. It is prepared in the absence of chemicals
cross-linking agents like sulphur, zinc oxide or dithiocarbamates1. Hence, RVNRL has
many advantages over the conventional prevulcanised natural rubber latex.

Advantages of RVNRL

The many advantages of RVNRL are discussed elsewhere2. The factors which may
favour the use of RVNRL are as follows:

*Free from carcinogens, nitrosamines and nitrosotables
*Free from chemical induce allergies
*Free from sulphur residue, hence non-copper staining
•Biodegradable
*No risk of toxic industrial effluents
* Lower risk of environmental pollutions

Status of RVNRL

RAYMINTEX Plant in MINT is dedicated for RVNRL preparation only. When fully
loaded with y-rays source, cobalt-60 of 1 Mci, it is capable of irradiating latex up to 6 000
metric tons yearly. At this point in time the plant is loaded with cobalt-60 source of only
77494 Ci and it is capable of irradiation natural rubber latex up to approximately 520
metric tons yearly.

Diagrammatic representation of latex irradiation process is given in Figure 1. In RVNRL
preparation latex is formulated in the formulation tank by the addition of stabiliser,
monomer and an anti-oxidant and finally diluted with water to 52% total solid content. In
latex irradiation, formulated latex is first transferred from formulation tank into pre-
irradiated tank. It is then transferred by means of a piston pump system through
irradiation matrix pipe exposed to y-rays from cobalt-60 source and finally into the
retrieval tank. After irradiation the latex is called RVNRL. The irradiation process is a
continuous process. It will stop only if the irradiation process is terminated or latex
supply is exhausted3.

Applications of RVNRL

RVNRL has the required properties for use in the production of 'new generation' latex
dipped products. The properties of RVNRL are summarized in Table 1. With the
collaboration local latex dipped products industries, three products, which have been
produced on industrial scale, are examination gloves, balloons and finger cots.



TABLE 1: Properties of RVNRL

Physical Properties
Total Solid Content (TSC), %
Dry Rubber Content (DRC), %
Brookfield Viscosity, cps (Spindle 18/30 rpm/25°C)
Mechanical Stability Time, s
Swelling Diameter Test (SDT), %
PH
Ammonia Content, %
Coagulum Content, %
KOH Number
VFA Number

53.8
52.0
34.0

>1500
90.0
10.0
0.40

0.30

Mechanical Properties*

Tensile Strength, MPa
Modulus @ 500% Elongation, MPa
Modulus @ 700% Elongation, MPa
Elongation @ Break, %

Unaged

25.7
2.8
9.8
920

Accelerated Aged*
A B
29.7
2.3
7.7

1030

29.5
2.2
6.6

1090

* Film vulcanisate is prepared by having the latex diluted to 35% TSC and coagulum dipped in calcium
nitrate on a glass plate. Film is leached overnight before drying in air convection oven @ 70°C for one
hour. Tensile test is carried out after overnight maturation of the dipped film in a dessicator.
* Accelerated ageing: A = Aged for 22 hours @ 100°C, B = Aged 7 days @ 70°C

Examination gloves made from RVNRL have the required tensile strength, elongation at
break and accelerated ageing properties as per relevant ASTM standards. Studies on the
room temperature storage effect show that the gloves may be kept for a minimum period
of 12 months without any significant changes on the properties. Biodegradability studies
on the gloves samples showed that RVNRL gloves are much more biodegradable
compared to sulphur vulcanized latex examination gloves. A period of less than one year
is sufficient for the gloves to degrade fully once in ground. See Figure 2.

Balloons made from RVNRL are of equivalent quality to balloons made from sulphur
vulcanized natural rubber latex. Moreover, besides being nitrosamines free RVNRL
balloons are better in air retention. Under normal atmospheric condition air retention of
up to seven days possible.

Workers in electronic industries use finger cots. It is to prevent any sweat from their
fingers to come into contact with any copper components of electronic equipment,
because this may lead to corrosion. Similar effect is shown should finger cots contain any
sulphur residue on its surface. Finger cots made from RVNRL contain no free sulphur,
hence they are safe from copper staining or source of corrosion to the copper components
of electronic equipments.



RVNRL Market

It is MINT utmost aim to market RVNRL and to transfer RVNRL technology to industry.
Many efforts are made in marketing and disseminating information about RVNRL.
Among these include organizing seminars and workshops on the subject, participations in
seminars and conferences both locally and abroad, participation in relevant exhibitions
and competitions, work visits to the relevant industries, collaboration work with latex
product manufacturing industries, and concentrate latex suppliers.

RVNRL is first introduced into the market in March 1996 i.e. after commissioning of the
RAYMINTEX Plant. Since then demand for RVNRL continue to increase as it continue
to gain recognition from the latex base industries. See Figure 3. Amongst the many
applications of RVNRL, the highest application is in finger cots industry, producing 'new
generation' finger cots, which are sulphur free and powder free. At this point in time
sulphur free finger cots are only producible from RVNRL. This success is not only
helping the electronic industry but most importantly the finger cots industry to continue
manufacturing products of improved quality.

RVNRL applications in other industries like balloons, gloves, condoms, baby teats will
help to sustain Malaysia's position as the world largest exporter of latex products through
improve products competitiveness and market assurance.

Challenges

Through collaboration with latex products manufacturing industries, three products had
been produced on industrial scale. They are examination gloves, balloons and finger cots.
Amongst the three products, finger cot is the only one, which is commercially available.
The other two products though of good quality are not yet commercialise due a couple of
reasons:

i. The cost of RVNRL is about 40% higher compared to sulphur
prevulcanised natural rubber latex. Base on the economic of scale this may
be overcome when the production capacity is increased to a quantity
bigger than the present capacity, 520 tons metric yearly.

ii. Interested users are still not convinced that they can get continuous supply
of RVNRL. The production capacity is rather small compared to the
current latex consumption in Malaysia (approximately, 360 000 metric
tons yearly) moreover; MINT is the only supplier in Malaysia as well as
worldwide.

iii. For easy downing and to prevent any tackiness gloves made from RVNRL
are powdered. However, the current trend non-powdered gloves are
preferred. They are either chlorinated or polymer coated. Attempt to
chlorinate RVNRL gloves failed, as the product is found fast to degrade.
Coating is not yet possible, as compatible polymer is not found.



iv. The specialty of products made from RVNRL i.e. nitrosamines free is not
happen to be the major issue relate to latex products. Proteins allergies are
considered more serious.

v. RVNRL products though users friendly, they are still inferior to sulphur
prevulcanised natural rubber latex products especially when one look into
the aspect of mechanical properties like tensile strength, and shelf life.

vi. In products manufacturing using RVNRL, though the basic production
procedures are applicable, for the betterment of the quality of the product,
minor changes need to be done to the manufacturing parameters. Some
industrialists are not prepared to do this.

Current Activities

To resolve to problems discussed above, current research activities are concentrating on
the folio wings:

i. In collaboration with an identified low proteins natural rubber latex
producer, research on the preparation of RVNRL using low proteins latex
is being carried out.

ii. More research work on identification of compatible polymers for RVNRL
products coating are carried out.

iii. Determination of production parameters for use by industry in the
manufacturing of specific products using RVNRL.

iv. Application is made to increase the cobalt-60 source by another 100 kCi.
This effort will allow for a bigger production capacity than today.

v. Studies are carried out to improve on RVNRL production procedure and
production parameters so that RVNRL of improve properties are
produced.

Conclusions

RVNRL has the required properties for latex dipped products manufacturing and can be
used. Demand for RVNRL is on the rise. Given sufficient time RVNRL will be the
material for 'new generation' latex dipped products.
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FIGURE 1: Diagrammatic Representation of Latex Irradiation Process
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FIGURE 3: Radiation Vulcanised Natural Rubber Latex Marketed from March
1996 to September 2000
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