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Abstract

Plastic packaging generates less problems than most consumers think, but how to develop the recycling
market for plastic waste materials will be critical for the plastic manufacturers. To do this, government
must provide enough facility in order to balance economics for plastic recycling market and to run
successful recycling programs. Various cost effective recycling technologies have been introduced and
also have significant role to boost use of recycled plastics, but this could be only with well organized

recycling policy.
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INTRODUCTION Plastics, their unique properties and char-
acteristics-such as light weight and dura-
bility, are often easily forgotten because of
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raw materials used, energy consumed and
probably waste generated in the production
and distribution of goods ranging from coffee
cups to automobiles. Anyway, the matter of
plastics waste generated became a coffee
shop issue now, and recycling has become a
established industry although industry is still
experiencing growing pains.(1)

For developed countries such as US,
markets for recycled plastics are stable in
most areas and expanding in many others.
The number of companies handling and
reclaiming post-consumer plastics in 1998
(1,792) was nearly six times greater than in
1986(310).(2)

Non-treated landfills and incineration was
common plastic packaging waste treatment
methods in Korea and no significant rese-
arches have done until 1980. In 1992, the
‘Act Relating to Promotion of Resources
Saving and Reutilization” was declared and
the methods are being switched over to
comprehensive treatment methods that em-
phasize eliminating plastic packaging wastes
from the origin and converting wastes into
resources. Korean Government projects that
the rate of household waste recycling will
increase from 23.7% in 1995 to 35% in
2001.(Table 1)(3)

Table 1. The National Waste Management Goals

Waste Management 1995 1998 2001
Recycling 237 300 35.0
Landfill 723 55.0 45.0
[ncineration 40 15.0 20.0
Recycling  61.2 65.0 68.0
Landfill 32.5 25.0 20.0
Incineration 6.3 10.0 12.0

Household
Waste

Industrial
Waste
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RECYCLING POLICY DIRECTIONS

Clearly, source reduction is the best way
to save environment and Korean government
follows the rule. The government plans to
minimize the generation of wastes by making
it an obligation for manufacturers who
produce large quantities of wastes to esta-
blish waste reduction plans, by setting envi-
ronmentally friendly packaging standards,
and by firmly anchoring ‘the volume-based
collection fee system’. This is higher levels
of source separated collection system and
household waste should be discarded in the
officially designated plastic trash bags.
However, this regulation does not apply to
the recyclables. As of the end of 1997, the
total volume of municipal waste had fallen by
30.9% since the system was implemented in
1995. and the volume of recyclable goods
collected had increased by 55.8%.(4)

In 1996, Korean government set some
fundamentals for achieve ’"The National
Waste Management Goal Toward 2001°. The
first priority is increasing recycling rate
while reducing rate of landfills and inci-
neration. promotion of waste treatment faci-
lities and conformation of waste are second.
If the final waste cannot be recycled, they
want to focus on incineration rather than
landfilling.

Additionally, the government plans to
promote the reuse of wastes. For packaging
wastes, electrical appliances and oversize
wastes. the government is building a comp-
rehensive recycling system through the rea-
sonable distribution of responsibilities betwe-
en producers and consumers. It is also enco-
uraging the growth of the recycling industry
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by extending financial support and tax ince-
ntives to recycling businesses.

RECYCLING FACTS AND FIGURES

Plastic industry in Korea has grown as fast
as many developing countries and it counts
more than 30% of total packaging material
industry.(Table 2)

Table 2. Domestic plastic consumption brea-

kdown by resins.

Resin Percent(%) Resin Percent(%)
PP 20.6 PS 107
PVC 19.0 ABS 53
LDPE 181 Thermosets 105
HDPE 15.2 Others 0.6

% Source: The 9th Packaging Symposium in the
KOPAST, 1998

As shown in Table 3, generally, Polye-
thylene, Polypropylene, Polystyrene, Poly-
vinyl Chloride, Polyethylene terepthalate are
major materials in plastic packaging waste
stream and production rates of those four

plastics increase 13% every year.(5)

Most of the plastics collected for recycling
collection programs
separate designated
recyclable materials from their trash and

come from curbside

where householders
place them out for collection in special -
receptacles or bags. Collected plastics are
then regenerated to various products at
recycling facilities which are operated either
by government or private companies.(Table
4) Average price range of recycled plastics

also shown in Table 5.

Table 4. Recycling Companies and Capacities('98)

Total
, Total Total Sales
FNgiit(i)f ?”j“t"y Production _(thousand
acilities (ton/ year) (ton/year) won/year)

1568 23,871,721 27,133,643 1,387,026,791

Recycling
companies

Table 5. Price of Recycled Plastics
{Unit : Won/Kg)
Recycled Plastics
Ground Pellet
PE PP PS PE PP PS PET
316 263 214 470 460 510 260

% Source: KORECO(Korea Resources Recovery and
Reutilization Corporation), 2000.

Table 3. Plastic Waste Generated and Prediction by Year (units: thousand tons)

Year LDPE HDPE PVC PP ABS PS PET
1988 3019 1092 196.2 180.0 320 711 211
1989 3135 113.5 179.7 205.7 377 4.2 27.2
1990 3415 159.9 178.6 233.7 505 481 35.0
1991 3452 218.7 - 1%.1 2949 60.0 84.1 42.0
1992 333.7 297.7 244.3 369.2 69.3 143.7 49.0
1993 380.2 3924 307.0 457.1 56.6 170.5 61.2
1994 4417 490.0 3174 5383 46.4 184.0 63.6
1995 429.0 517.0 329.0 570.3 64.6 204.6 57.3
1996 4485 582.7 353.4 631.5 68.2 2291 60.3
1997 467.0 648.3 3778 692.6 718 2537 633
1998 487 4 714.0 402.2 753.8 753 278.2 66.5
1999 506.9 779.6 426.7 815.0 789 302.7 70.0

% Source: KORECO(Korea Resources Recovery and Reutilization Corporation), 1996.
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The plastics industry and organizations
such as the Korea Resources Recovery and
Reutilization Corporation have played a role
in that growth. In order to help the domestic
recycling industry, in accordance with Article
26 of the “Act Relating to Promotion of
Resources Saving and Reutilization”, KORECO
provides loans to private recycling companies
to help them construct recycling facilities.
KORECO also promotes a nationwide campa-
ign to recycling of wastes and the use of
recycled goods. Key functions of KORECO
are summarized below.

O Provision of recyclable goods, with or

without charges

O Construction and operation of waste re-

cycling facilities

O Construction and operation of storage

warehouses and recycling plant compl-
exes for recyclable materials

O Development of technology for the redu-

ction of waste generation and the facili-
tation of recycling

O Support for the recycling industry th-

rough the collection and recycling of re-
cyclable resources

O Surveys on the current state of demand

and supply for recyclable resources, pro-
vision of information on distribution of
recyclable wastes, and arrangement of
recycling-related business transactions

O Promotion of national campaign for re-

ducing waste generation and encouraging
the recycling of wastes

O Execution of government-commissioned

projects for recycling and disposal of wa-
stes

TECHNICAL TRENDS

As domestic recycling companies are cur-
rently small and weak, advanced recycling
technologies for plastics in Korea are not yet
much employed. Consequently, Korean mar-
ket for recycled plastics is still oriented for
simple molded products which usually have
poor quality. However, it doesn’t mean that
the researches about recycling technology are
lagging. Let me summarize some techno-
logical trends in plastics recycling researches
in Korea.(6)

O Mixed waste plastic recycling technology
development based on selective melting.
O Thermal depolymerization of polyolefins
and substituted polyolefins into a variety

of smaller hydrocarbon intermediates.

O Chemical Recycling: the depolymerization
of certain condensation or addition poly-
mers back to monomers (e. g., PETE,
nylon, and polyurethanes)

O PETE Depolymerization

0 Devélopment of commingled plastic waste
recycling technology.

CONCLUSION

In order to achieve the national target in
terms of recycling rate, Korean companies
need some premises.

1. Establish larger materials recovery faci-
lity (MRF). Larger production rate, less
production cost.

2. Develop various applications and pro-
ducts by simple production system. Co-
nsumer needs quality product at lower
cost. They often hesitate to buy recycl-
ed products at higher cost.
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Table 6. Recycling Cost and Revenue Breakdown(Recycled Polyethylene)

(unit: thousand won)

Revenue Cost
National Sold Sold Unit price Recycled Recycled Unit price
(thousand Won) (ton) (Won/ton) (thousand Won) (ton) {Won/ton)
156,743 1,047.7 149,607 224,855 1,346.2 167,029

% Source: KORECO(Korea Resources Recovery and Reutilization Corporation), 1996.

3. Separation process must be perfect.
Without complete separation process, it will
be very difficult to control the color and
surface of recycled plastics, technically.

How to develop markets for recyclable or
recycled plastic packaging materials is the
key element to strengthen recycled product
manufacturers and drive successful recycling
policy. Capacity to process material, and the
market demand for the recovered plastic re-
sin, both currently exceed the amount of post-
consumer plastics that are now recovered
from the waste stream. Table 6 shows this
unbalanced economics for plastic recycling.(7)

Markets can be created by this com-
bination: Development of cost-effective rec-
ycling technology, various educational acti-
vities by government, municipalities, nonp-
rofit organizations, and private sectors to bo-
ost use of recycled materials, and well-or-
ganized recycling promotion policies.
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