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Waste plastics for the people, the better life ]
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Governing factors of technologies

Social conditions and business models define a suitable technology to maximize business profits.
And a new technology will lead a new business, and stimulates social demands.

SOCIAL CONDITIONS

government policy
sogial demands

micro-ecQnomy

BUSINESS MODELS

Expand & shrink g law & regulation
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Introduction

This presentation is a part of keynotes to start the discussion of the ESTs for
waste plastics.

Increasing demands of waste treatment in developing countries give the
higher expenses to waste generators and the heavier cost to waste
management sectors.

Agenda 21 (1992) and Bali Strategic Plan for Technology Support and
Capacity-building (2005) encourage us to introduce environmentally sound
technologies (ESTs) to developing countries.

Effective technologies and systems are required in order to reduce

environmental impacts to the local societies and to reduce the cost for waste
treatment.

EST

21 (1992)
(2005)

Environmentally sound technologies (ESTS)
EST

Defined by Chapter 34 of “Agenda 21

ESTs aimto

— Protect the environment

Less polluting
Use all resources in a more sustainable manner
Recycle more of their wastes and products
Handle wastes in a more acceptable manner

ESTs are not only individual technologies but also systems.
ESTs depend on local conditions.

EST

EST
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UNEP’s activities on waste treatment for developing countries
For technology support and capacity-building

|

«See http://www.unep.or.jp/ietc/spc/publications.asp
UNEP

*Fundamental platform
Building a concept and definition of ESTs EST

eInternational cooperation
3R-Platform R
International support to developing countries

*Guidelines for practitioners
Integrated solid waste management
E-Waste treatment
Biomass conversion

| Waste plastics conversion into fuel

Purpose of Waste Plastics Treatment

A. Minimize waste volume to prolong the life of a landfill
site.

» B. Protect public sanitation by suitable treatment.
» C. Obtain economic benefits by material recovery.

» D. Save resources and energy.
— Metal, glass and plastics

o w >

- PET




Contents of Presentation

1. Introduction & Environmentally Sound Technologies

(ESTs)

2. Examples of technologies and the business models

3. Suitable technologies to transfer to developing
countries and the business environments

Macro-flow of waste plastics in Japan ]
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[ Application matrix of waste plastics ]

Waste plastics User: Manufacturers of plastic products

Plastic products like film, textile,
i rigid articles.

Pretreatment batting and rigid articles

and thermal

treatment User: Fuel users
Substitutes of coal, petroleum
and the conventional fuel gas

Solid, liquid, gas
\/
Original form Cement kiln  User: Cement manufacturer

Incinerator with a heat recovery system User: ?

[Typical examples of products application of J
waste plastics conversion
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Recycled resin/fiber and its products in China

SUE 1102

-China is a typical industrial center of
mechanical recycling in the far east.
Various types of waste plastics are
imported to produce recycled products
rather than plastics-derived fuel.

-“Clean waste plastics” are converted
into plastic bag, rigid products and
textile products.

Pretreatment for producing

plastic flakes from fluffy wastes.




Extruder 2
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Recycling Products

Recycled pellets, molded products,

textile, and nonwoven fabric
are prepared from waste plastics.

- Sheet and
molded
products

Pellets

i)

[ Waste plastics: High combustion heat J

Table Features of typical components in wastes

Components Heat of combustion Typical recycling products
kcal/kg
Plastics 11000 (Polyethylene) | Recycled resin. Solid fuel, liquid
9600 (Polystyrene) | fuel:Conversion products also
4300 (PVC) have high heat of combustion.
Biomass (paper, 4300 (dry) Recycled paper (paper & wood),
wood, food, 1010 (moisture 35%) | compost, methane by
excrement) 120 (moisture 80%) fermentation (food & excrement)
Metal 0 Metal ingot
Glass 0 Glass products
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Whole image of a production facility: Crusher,

Conveyer, Twin-screw pelletizer.
Wastes are brought from manufacturing factories.

Solid fuel production, 3 ton/day, in Japan

Solid fuel

Driving force for business

Pelletization
—_—
— 25 yen/kg

Disposal charge
+ 35 yen/kg

User’s merit : Coal 5 to 10 vs 3 yen/kg
Recycler : 35+3-25 = 13 yen/kg

Solid fuel
+ 3 yen/kg




AIST’s research:Proposal of new solid fuel

Cross-Linked PE: Non-thermoplastics

No recycling application
Direct combustion; difficulties in handling
In transportation, storage, and feeding to a boiler.

New Clean Solid fuel
Expecting the higher commercial
values than the conventional
solid fuel.

Studies on Pellet Preparation
Us:ing an extruder




New pellet boiler is under development
-Greenhouse cultivation for melons-

Inside view of furnace
and heat exchanger b rnace & heat  Cyclone for
exchanger ash removal

Liquid fuel production, 2x3 ton/day, in Japan

Environment System Co.,Ltd. in the compendium.

Waste plastics in a factory S
a packaging manufacturer

A -
Liquid fuel production plant in a waste generation site
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Driving force for business

Pyrolysis
. —>
- 50 yen/kg
y : 70 kg fueI 0|I
100kg waste in afactory ) Hea ol substitute )
IIBIS sa harae used in the factor.
P g 10kg Residue ~ * 90 (100) yen/kg

— 35 yen/kg 20kg Gaseous products

100%Disposal: 100 kg x 35 yen/kg = — 3500 yen

Oil production: Pyrolysis cost 100 kg x =50 yen/kg = — 5000 yen
Oil price benefit 70 kg x 50 (100)yen/kg = 3500 (7000) yen
Residue disposal 10 kg x —35 yen/kg = — 350 yen
Balance = — 1850 (+ 1650) yen

| 1650 (5150) yen benefits to 100% disposal. |

L|qU|d fuel production, 2x3 ton/day, in Japan

Mogami- K|ko Co.,Ltd. in the compendium.

Liquid fuel production plant
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Waste plastics from various &
waste generation sources of

agriculture, transportation,

construction and other

> Heavy oil b0|Ier in an agriculture facility
service sectors.
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