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MALAYSIAN RUBBER PROCESSORS ASSOCIATION (MRPA)

 Established in November 1995 — Known as Malaysian
SMR Rubber Processors Association (MSRPA)

BACKGROUND * 11 March 2019 — Underwent a name change to
MRPA to expand membership to include other types
of rubber processors

MEMBERS * Processors of Standard Malaysian Rubber (SMR)
 Latex concentrate processors
COMPRISE * Processors of any other forms of rubber and latex




OBIJECTIVES

To promote the interests of members and to enhance co-operation among
members on matters concerning the SMR rubber and latex concentrate
processing industry and any other forms of processed rubber and latex.

To facilitate communication and exchange of views with the relevant
authorities and institutions on matters affecting the SMR rubber and latex
concentrate processing industry and any other forms of processed rubber
and latex.

To encourage and undertake activities relating to the production, processing,
marketing and trade of SMR rubber, latex concentrate, any other forms of
processed rubber and latex and related rubber products.




MEMBERSHIP

* Total membership : 24
* Total registered SMR Factories : 36

* The number may look small but the impact it has on the
rubber industry is great

* The smallholders in particular very much dependent on the
processors to purchase the raw material.



STRENGTH OF NR INDUSTRY

* Malaysia’s NR Scenario

| 2021 2020 2019 2018 2017
Production 469,669 514,702 639,830 603,329 740,138
Imports 1,207,301 1,221,893 1,082,700 1,014,783 1,113,006
Consumption 501,961 518,732 515,466 515,603 488,933
Exports 653,245 565,165 631,304 638,915 616,041

Source:  Department of Statistics, Malaysia

e Shortage of Raw Materials

2020 2019 2018 2017

Production 469,669 514,702 639,830 603,329 740,138

Imports 1,207,301 1,221,893 1,082,700 1,014,783 1,113,006

Imports necessary to sustain the total processing capacity of the country




PRODUCTION OF SMR - FIELD GRADE RUBBER
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PROCESS FLOW - PRETREATMENT

* Uses pre-treatment machines like the slab cutter, pre-
breakers and turbo mill for initial size reduction to expose
the interior of the raw materials and to remove dirt which is

essential.

* The cleaning pools with stirrers for each size reduction
machine help to settle the dirt and provide good blending at
the initial stages of production.
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PROCESS FLOW - FINAL SIZE REDUCTION

* Shredder the final size reduction machine, produces fine
rubber crumbs which is then sent to the crumb washing pool
for final cleaning.
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PROCESS FLOW - DRYING

* The wet rubber crumbs are pumped to vibrator for feeding
the trolleys.

* The wet crumbs are then pushed into the dryer to be dried
by hot air circulation.
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ISSUES & CHALLENGES

The current issues and challenges faced by the rubber
processors gear them to look forward to new developments
in number of areas in the mid stream operations.

Some of the improvements proposed are;

1. The need for automation

2. Improved malodour control system

3. Improved waste water treatment

4. Technology for detection of visual contaminants

5. Solid waste management



AUTOMATION AND PROCESS IMPROVEMENT

* Press, Packing and Palletization very appropriate area for
automation

* Low productivity and high labour requirements

* Industrial Revolution 4.0 — greater use of automation and
robotics
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ENVIRONMENT REGULATIONS — ODOUR

» Current Status

e Stringent regulations on
odour limits

e Odour limits set at 35,000
ou/m3, factories find it
difficult to meet the spec

»Even those who meet need to
spend high capital investment for
achieving the levels.

> Look into more economical and
proven technology
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ENVIRONMENT REGULATION - EFFLUENT DISCHARGE FOR RUBBER
FACTORIES

» Current status

* The present treatment system is able to meet the
existing effluent discharge levels.

> lssues

* DOE is moving towards more stringent parameters for
effluent discharge into water ways

* The stringent discharge levels require more practical
and affordable treatment system
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CONTAMINANT DETECTOR FOR FINAL BALE INSPECTION

 SMR grades easily meets its specifications

* However, the non specifiable parameter (visual
contaminants) is difficult to achieve

 Metal detector is used in the process line to detect any
metal contamination

»A similar system may prove very useful for the rubber
processors
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SOLID WASTE MANAGEMENT

* Process line waste is derived from the pre-treatment and
cleaning ponds

* These constitute mainly the organic matter like bark,
leaves, twigs and so on.

e This accumulated solid waste pose a problem of disposal

» This material could be converted to :

e Compost or biomass material.
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Towards A New Dimension in
Polyisoprene
(Natural Rubber Latex)

Dr. Lee Xin Jiat
Getahindus (M) Sdn Bhd
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Introduction

Rubber first known to mankind about
527 years ago. Haitian was first seen
playing with “bouncing” rubber ball.
Growth in use speed up 200 years ago
when Charles Goodyear discover
vulcanization in 1839.

Today SEA in the world biggest rubber
producing area, follow by Africa,
Central America, India & China.

Today world NR output is 15 million
metric tonnes per year about 10-15%
In the form of latex.



Latex
Concentration




)

Methods of Latex Concentration

} Past Technologies

Present Technology

Not commercially adopted

What’s next ?




Challenges of
Natural Rubber Latex
Industries



Type | Allergen (Allergic to latex proteins)

Type IV Allergen (Allergic to rubber chemicals)

Poor oil and chemical resistance

Challenging supply chain — weather climatic zone
influence, limitation of land, labour intensive process, etc




Can Cis-1,4-polyisoprene be biologically synthesized in the factory setting,

instead of plantation setting?

Conventional Modern setting with
Plantation control conditions




Crosslinking &
Vulcanisation

of NR Latex



Sulphur Radiation Peroxide
vulcanisation vulcanisation vulcanisation

 most widely e limited e limited
used adoption adoption

Properties
modification by
grafting

 Mainly by MMA but e Lacking of frontier
limited scope of use R&D

Hydrogenation




C¥ /|

Getahindus (M) Sdn Bhd
is a keen collaborator
and supporter towards
a new dimension of
polyisoprene

@

Can Sealant

World Leading PV Provider




Thank you
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Collaboration Contact:
Mr Yeo Chin Huet
vch@getahindus.com.my

Dr. Lee Xin Jiat
Xjlee@getahindus.com.my
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TOPICS TO DISCUSS

1) Automation and Mechanisation of Centrifuge Machine Operation and Cleaning
Process.

2) Identification of Protein Type in Natural Rubber Latex that affect Curing Process,
Aging and Physical Properties of Final Dipped Articles.

3) Correlation of Carboxylate Group Contents in NBR Latex and Its Potential Impact on
The Physical Property of Metallic Crosslinked Product.

4) Production of Ultra-Low or Zero Protein Ardificial Natural Rubber Latex from Natural
Rubber for Dipping Process.




1. Automation and Mechanisation of Centrifuge Machine
Operation and Cleaning Process

Intfroduction

o Natural rubber is commercially harvested by tapping, cutting a thin layer of bark,
enabling the latex to flow into a cup. The Field Latex (FL) has a dry rubber content
(DRC) of about 25-40%. It also contains some Magnesium ions, natural rubber protein
and impurities accumulated during the harvesting process.

o This FL is bulked, preserved and delivered to latex factory which will be treated with
diommonium phosphate to chelate the free magnesium present. The FL is generally left
overnight for the sludge to settle. The latex is then fed into centrifuge machine as
shown in the pictures below.




Rubber Tapping & Grades

2aNA

Rubber Cup Lum

> RSS
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> SMR L

> SMR CV

> Latex Concentrate

> SMR 10
> SMR 20

> House Grade ok




Centrifuge Machine







Below are the details of all the individual parts of the LTC200 centrifuge machine:

Field Latex Chamber - 10.50 kg

oncentrate Cover - 8.65 kg

im Cover - 15.80 kg

Top Separating Disc - 8.65 kg

Bowl Disc (per piece) - 0.77 kg,
(Total approx. 190 pcs =146.3 kg)




Lock Ring - 15.95 kg

Bowl Top - 86.4 kg

Distributor - 25.50 kg

Bowl Bottom - 164.20 kg




Objective

o Currently, the centrifuge operation is mainly human operated which is not difficult but
deem to be dirty, wet and tiring laborious job.

o The difficult part is this centrifuge machine must be cleaned at regular interval, every 3-
4 hours as there will be sludge, mainly soil or magnesium phosphate and coagulated
rubber lumps accumulated inside the bowl.

o We are looking at how these various dismantling and cleaning steps can be
mechanised or automated.

o This will make the work lighter, easier and cleaner to enable industry to attract local
workers to undertake this task.




2. Ildentification of Protein Type in Natural Rubber Latex
That Affect Curing Process, Aging and Physical Properties
of Final Dipped Arilicles

Intfroduction

o Protein is one of the major components of non-rubber content in field latex
(approximate 1.5 - 4 W%) which parficipate in the latex curing process; thereby
affecting the properties of final dipped products. There are many types of protein in
natural rubber latex (NRL). The aim of the research is to identify the type of protein
species on NRL that affect the curing behaviour of compounded latex and its effect
on the aging resistance and physical properties (PP) of final dipped product.

Aim
o To identify the protein species/ group of proteins that can affect the curing behaviour,
PP and aging resistance of final product.

o To synthesize the protein species identify above for commercial applications for the
purposes of enhancing the cure rate and physical properties of the dipped products.




Relevant Literature Study / Reference:

o Based on literature study and industrial experience, a purified Latex like low protein latex
or double centrifuge latex, generally cure slower than a normal Latex Concentrate Using
the same curing system with known dose of sulphur, accelerator and Zinc Oxide.

o The difference between the above two lattices is that the purified latex has lower non
rubber and thus lower natural rubber protein.




Challenges/ Limitations

o Disposable examination gloves is the biggest gloves volume used in the world. This
gloves are either made from NRL or NBR Latex. In fact the current market share has
dropped from 100% NRL in the 1980s to 35% NRL currently.

o The main reason being NRL contain natural proteins, some of which can cause
unwanted allergic reaction to some healthcare workers, especially those who have
developed sensitivity toward NRL protein.

o Thus it is desirous to remove or reduce these Natural Protein from NRL. However, as
stated earlier, the curing rate and ageing, PP are affected.




Challenges/ Limitations

o As a common industrial practice, cenftrifugation and enzyme digestion are used to
remove/reduce the protein in NRL. Water extractable protein contents in NRL is known
to be the major cause in Type | latex protein hypersensitivity or allergenic reactions to
skin contact. The resulted NRL with reduced protein contents, is slower cure and with
poor mechanical properties. This implies that protein participates in the crosslinking
process. In our opinion, understanding and identifying the protein species that play a
role in latex curing can be an useful information. From there, creating an artificial
protein which can help the curing process yet does not exhibit allergenic properties in
the final dipped products is of great importance.

Reference:

Smitthipong, W., et. al. (2014). Effect of non-rubber components on properties of sulphur crosslinked natural rubbers. In Advanced
Materials Research (Vol. 844, pp. 345-348). Trans Tech Publications Ltd.




3. Correlation of Carboxylate Group Contents in NBR
Latex and lis Potential Impact on The Physical Property of
Metallic Crosslinked Product

Intfroduction

o Raw carboxylated NBR (XNBR) is a fterpolymer of butadiene, acrylonitrile and acrylic
acid. The presence of the carboxyl group can facilitate the ionic crosslinking process to
occur when contacted with metal oxide such as zinc oxide. Such crosslinking process is
commonly used in the commercial compounding of NBR latex.

o Therefore, these carboxylate groups have certain degree of impacts onto the latex’s
curing behaviour, polarity, mechanical and thermal properties, eventually, affecting
physical properties of the final products. Currently concentration of the carboxylate
group is not a standard publish data.

o More crifically, the correlation of carboxylate group and the metal crosslinking of NBR
latex has not been well-studied with respects to their curing behaviours.




Aim
o To establish a simpler method to determine the amount of carboxylate group content
in NBR latex.

o To determine the potential impacts of carboxylate group content on the physical
property of final product when metallic cross-linker is used.

Challenges / Limitations:

o Currently, there is no simple method developed for carboxylate content for the

industries.
o The correlation of carboxylate group on the NBR curing is also yet to be fully

understood.
o Understanding the curing mechanism of metallic cross linker with the carboxyl group

will enable industries to further improve their process and products.

Reference

Ai, C., Gong, G., Zhao, X., & Liu, P. (2017). Determination of carboxyl content in carboxylated nitrile butadiene rubber (XNBR) after
degradation via olefin cross metathesis. Polymer Testing, 60, 250-252. https://doi.org/10.1016/j.polymertesting.2017.04.004




4. Production of Ultra-Low or Zero Protein Arlificial Natural
Rubber Latex from Natural Rubber for Dipping Process

Introduction

o Numerous researches have been attempted to reduce/ remove the protein contents
from field latex, such as enzymatic, mechanical and chemical treatments. However,
the results were not promising in removing protein contents. In most cases, removing
the natural protein affect the latex’s colloidal properties and its processability.

o In this project, it is proposed that instead of FL, dry natural rubbers with protein removed
will be used as a starting material.

o The first part of this project will involve producing protein free natural rubber.

o The second part is to solubilize the rubber using suitable solvent and emuilsified using
suitable system.

o This project is deemed commercially attractive in view of current price of synthetic
polyisoprene latex.




Aim
o To remove the protein contents from dry rubber using suitable techniques.

o To dissolve and emulsify the protein-free rubber into artificial natural rubber latex.

Challenges/ Limitations

o The current challenge is to identify the suitable methods to remove natural occurring
protein and nitrogenous compound fill zero total nitrogen content in dry natural rubber.
Next is emulsify the zero-protein dry rubber into latex form suitable for dipped articles
applications.

Reference

Tanaka et al. (2020). Retrieved 7 September 2020, from
https://patentimages.storage.googleapis.com/d0/ee/d?/8b5f4cé6c95aafb/US5622998.pdf




End of the presentation
Thank you!!l

Information on Getahindus

©  Getahindus is a 33 years old company and the leading latex compounder and formulator in the world. Getahindus also
supply many specialities latex for various unique application.

°© If any researcher choose Getahindus as a collaborator, we will be able to provide more in-depth information, and provide
samples and application evaluation




