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The Opportunities of Domestic Plastic Industry through
Investigating Global Plastic Additives Developing Trend
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Abstract

In recent years, the successive production of plastics raw materials
by emerging countries, replacing the production of low/ medium-cost
products, has created an even bigger challenge to Taiwan’s plastic industry.
In response to the competition of these emerging countries, large plastic
manufacturers have invested in R&D to create application materials with
higher additional values for commodity products. The application of plastic
additives is one of the directions in R&D.

This study collects the regulations of advanced countries toward
plastic additives application and the development trends in industrial
technology and application. Also, the study interviewed domestic
manufacturers in order to understand the productive applications of the
supply chain by plastic additives manufacturers, the market occupation rate
of manufacturers, the R&D status of domestic manufacturers and schools,
the competition in product application, the application of market usage
status, the analysis of development bottleneck and opportunity caused by

changes-of plastic additives in domestic plastic industry.

Current prohibition status and development trend with plastic

additives of various countries

1. Various statutes of limitations are established among the three major
markets, i.e. China, North America and Europe, for plastic additives

(usage of plasticizers, flame retardants and PVC heat stabilizers). At

WRIEFRE, BBENAFT



S

least 40~50% of the plastic additives market worldwide shall be aff ected
by environmental regulations.

. Plasticizers occupy the largest percentage in use among these plastic
additives and are subjected of having the most stringent environmental
regulations. The six phathalates (DEHP, DBP, BBP, DIDP, DINP and
DnOP, referred to as 6P) are by far the plasticizers which are mostly
limited worldwide. The restrictions toward DEHP .is mostly severe,
limiting the total plasticizer weight content to be less than 0.1 percent
(<0.1wt%) for items which have contact with humans such as toys and
baby products.

. Halogenated flame retardants are prohibited by countries as they destruct
the protective layers of the atmosphere and create toxic gases after
combustion. Current regulations in Europe restrict the conce n trations of
PBB and PBDE not to exceed 1000ppm. Norway intends to completely
prohibit the.usage of pent-, oct- and dec-BDE, HBCD and A(TBBPA).
The regulations among the States in USA vary, which majorly restrict
and-prohibit the usage of pent-, oct- and dec-BDE; however, there are no
restrictions toward HBCD and TBBPA.

. Plastic materials are the most important materials in the electronics
industry. Because the regulations standards vary among countries, and
also because of the pressure from the monthly ratings done by
Greenpeace, therefore the main international brand manufacturers such
as Apple, SONY, HP and Samsung have successively established even
stricter rules than international regulations to restrict the usage of

additives by raw material factories.
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Development trend toward additive usages in high-tech industries

(LED materials/solar energy materials)

1. Insulation layer for LED substrates: Thermal insulation additives and
flame retardants are mainly added in epoxy resins.

2. The main materials for the injection of LED lead frame are PA9T, PPA
and LCP. The current main manufacturers are DuPont and Kuraray

3.The main materials for LED encapsulant are currently epoxy and silicone.
The consideration of these materials is required to possess the following
properties: flame retardant, air tightness, heat dissipation, light stability,
and oxidation resistance. Therefore the materials ap ply flame retardants,
curing agents, light stabilizers and antioxidants.  The major supplying
source is from Japanese manufacturers.

4. The major part in.solar energy materi als is of backsheet materials. The
current leading material is Tedlar (PVF) from DuPont. Because solar cell
module require the properties in weat her and oxidation resistance, light
stahility and mechanical strength, the materials therefore are added with
antioxidants, light stabilizers and impact modifiers.

5. Encapsulant materials for solar cell module are mainly of EVA and PVB,
providing materials to possess properties of weather, hydrolysis and
oxidation resistance, light stability, air tightness, and resistance to high
and low temperatures. Therefore the required additives include
anti-hydrolysis agents, antioxidants and light stabilizers. These additives

are currently driven mainly by foreign manufacturers.
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The project establishes and suggests the development opportunities for
plastic additives by referring to the technological R&D trends of advanced
countries, the technological capabilities of domestic manufacturers, the
industrial capabilities in domestic materials application, and also by the

symposiums held by Taiwan’s experts and scholars.

The opportunities for Taiwan’s plastic industry and plastic additives
manufacturers under the international environmental protection trends
are summarized as follow:

1. Opportunities in regards to prohibition of phathalates usage

(1) Taiwan’s plasticizer manufacturers are close to the market, having
more opportunities than U.S. and Europe in performing alternative
tests.

(2) Advanced countries have already withdrawn the usage of phathalates,
whereas China and Southeast Asia have not yet restricted the usage of
phthalate plasticizers. Taiwan shoul d separate the plasticizer market
with “its existing equipment product and sell towards the China
market.

(3) A proportion of" these plastic products have the properties of
plasticized .materials. The PE, PP and TPE substitute materials
developed by domestic plastic manufacturers (PVC+ phthalate
plasticizer) and show development opportunities in toys and baby

product applications and ESBO compatibility.
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2. Opportunities in regards to prohibition of halogenated flame retardants

(1) Opportunities of developing halogen-free flame retardant formulas to
replace halogenated flame retardants.

(2) Development of nano-material flame retardant application to reduce
the usage of flame retardants, which can reach both the goals in
environmental protection and enhance plastic properties.

(3) Develop reactive flame retardants, reduce flame retardant migration,
and improve flame retardant effects.

(4) In regards to the international trend .in usage prohibition of
halogenated flame retardants, plastic manufacturers have the
opportunity to de velop flame retardant engineering plastic to replace
existing flame retardant plastics (for example: use PC to partially
substitute ABS to enhance flame retardant properties or changing the
original materials (adding aromatic or inorganic groups of Si or P).

3. Opportunities under the environmental demands of large international
companies such as HP, APPLE and-Samsung

(1) Taiwan’s plastic industry and plastic additives manufacturers are
closest to the high-tech raw material supply chain. Manufacturers
should grasp the opportunity of developing a halogen-free flame
retardant formula to replace the existing halogenated flame retardant
formula.

(2) Opportunities exist in developing environmental friendly plasticizers.
The opportunity especially exists for the usage of non-phathalate

environmental friendly plasticizers in electronic products.
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(3) Taiwan’s plastic manufacturers should use halogen-free materials
such as PP, PE and TPE to replace the applications of partial
halogenated materials. They should also develop flame retardant
materials such as Nylon and PC to create the opportunities in flame
retardant applications.

4. Opportunities with the fast growing applications in LED backlight units
and illumination

(1) The present development opportunity in backlight source is directed
of using LED backlight to replace CCFL, where plastic manufacturers
introduce light-guide panel materials to develop opportunity low-cost,
transparent and broadly applicable plastics.

(2) LED edge-lit backlight has the advantage in ‘cost, having the
opportunity in converting multi-layer plastic optic material to a
single-layer optic material.

(3) The growth rate of using LED as illumination in the future is high.
Opportunities are in introducing new bottom panel materials for
lighting, which materials are low-cost and improved in heat
dissipation.

(4) Development opportunities in using different materials for different
illumination conditions, developing customized optic plastic
materials.

(5) The high LED module temperatures highly require advanced
encapsulant which resists in degradation and turning to yellow. A

supplying opportunity exists for increasing future self-supplying rate
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to replace the optic plastic materials of foreign manufacturers.

The opportunities for Taiwan’s plastic industry and plastic additives

manufacturers under the potential in high technology are summarized

as follow:

1.

Opportunities of Taiwan’s manufacturers for plastic additives in the solar

cells industry

(1) Cooperative opportunities exist among solar cells development, the
supply and de mand gap of EVA encapsulant supply, plastic ad ditives
and plastic manufacturers.

(2) Solar cells require UV, weather, moisture and contamination
resistance. Opportunities exist in the developing of new enca psulant
and new formulas.

(3) Development opportunities 1n using different materials for different
illumination conditions, developing customized optic plastic
materials.

(4) The rapid growth of solar cells and additives change the performance
of backsheet. Taiwan is the main assembly and manufacturing base
for solar cells. Therefore domestic additives and plastic
manufacturers should cooperate to develop high-performa nce

backsheet materials to obtain the opportunity of entering the market.

. Opportunity of the solar cells industry working with Taiwan’s plastic

manufacturers
(1) The current solar cells development gives the opportunity of using

packaging materials from Taiwan’s plastic manufacturers. The
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opportunity mainly is with EVA encapsulant entering the market.

(2) The manufacturing of solar cells is mainly driven by Taiwan and
China. It is suggested to cooperate with domestic modul e
manufacturers to develop new encapsulant materials and actively
establishing specifications to create opportunities.

(3) In regards to the rapid growth of solar cells, the current backsheet
materials are mainly driven by the large foreign manufacturers such
as DuPont, Mitsubishi and Toray. It Is suggested ‘to create the
opportunity to enhance the future self-supply rate, as Taiwan’s
additives industry and plastic manufacturers are to cooperate in order
to enter the market.

(4) Under the environmental protection trend, halogen-free backsheet
materials._shall become the mainstream in the future. Therefore R&D
opportunities are in the development of halogen-free backsheet

materials for PET materials and new materials.
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