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SUMMARY

There has been only limited progress in the recycling of waste plastics derived from
end-of-life vehicles (‘plastics’) due partly to their low prices compared to waste metals
and due partly to their low specific gravity which undermines transport efficiency.
Practically no survey has been conducted on the exact amount of plastic emissions
from ELVs, and the general observation is that they are mostly treated as unseparated
part of automobile shredder residue.

The goals of this Project were to reduce energy consumption and to increase waste
plastic transport efficiency through the improvement of the plastic recycling
arrangement. Under this Project, hearings were conducted on the member companies
of the Japan ELV Recyclers’ Association in order to systematically estimate the
amount of plastic emissions and to outline a highly efficient recycling arrangement by
examining the existing plastic collection and recycling operations.

1. Profile of This Project

The fundamental scheme of this Project is as follows:

Schematic of the Project

Dismantling plant: collect plastics

First transport

_ . ) Transport business:
Shredding plant: pulverize plastics collect and transport

Second transport
Plastic recycling plant: recycle plastics

This Project was implemented in two regions--the Kanto block (embracing Tokyo)
where large-scale dismantling plants are present and the Chugoku-Shikoku block
where many small-scale dismantling plants exist. The dismantling operators
participating in this Project were asked to recover two groups of
polypropylene--one from the bumpers and the other from the passenger
compartment--according to the work manual provided and explained in advance.
The transport of the collected propylene was divided into two phases--“first
transport” from a dismantling plant to a shredding plant and “second transport”

from the shredding plant to a plastic recycling plant. Three different collection
Vil



patterns were tested for the first transport, as follows.

[Plastics Collection Patterns]

(1) Circuit collection pattern: Small amounts of plastics are collected from a
number of dismantling plants (using a specialized small or medium truck).

(2) Semi-intensive collection pattern: Plastics are accumulated to several tons at
a dismantling plant; then, the whole lot is transported (using a medium truck).

(3) Intensive collection pattern: Plastics are shredded to a single lot of 3 tons or
more at a large dismantling-cum-shredding plant; then the whole lot is
transported (using a large truck).

There was an exception to the scheme. Because much of the shredding work was
performed not by specialized shredding operators but by large-scale plastic
recyclers in the Chugoku-Shikoku block, this Project omitted the work of
shredding operators and the second transport in that region.

Results of the Experiment

The following test results were obtained from the experiment of this Project:

<Number of participants>

Associations Plants
Kanto block 6 32
Chugoku-Shikoku block 5 22
Total 11 54

<Period of collection>
October 2014 ~ February 2015

<Amount of collection>

Kanto block: 59,001.9 kg
Chugoku-Shikoku block: 26,630.0 kg
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3. Analysis and Assessment of Repellets
Part of the collected plastics was recycled into repellets which were analyzed and
assessed. Repellet is an abbreviation for recycling resin. The repellets were found
to have high Izod impact strength [1] and high flexural modulus, indicating their

high quality as plastic material.

Analytical results of repellets (bumpers, interior items)

[n=3]
Parameter Test method | Bumper Interior
MFR[2] [9/10min] JIS K7210 7.1 28.9
Specific gravity - 1.0 0.96
Tensile yield strength [Mpa] JIS K7113 1270.8 1440.5
Tensile elasticity [Mpa] JIS K7113 16.67 20.75
Tensile rupture elongation [%0] JIS K7113 44.8 16.5
Flexural modulus [Mpa] JIS K7171 1314 1377
Izod impact strength [KJ/m2] JIS K7110 27.1 32.9

In addition it was found that mixing these repellets with plastic material of low
physical properties would give products with a high added value.

Products containing automobile-derived plastics

[Mix ratio: %]

: . Rainwater
Pellets Office flooring il
Automoblle_-derlved 10 10 15
plastics
Prqducts of Iovy 90 90 85
physical properties
100 100 100

[1] Used to indicate the impact resistance levels of plastics and other similar materials
[2] Melt Flow Rate ; Fluid size of the molten plastic, typical index for thermoplastic quality control of
plastics.
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Measurement results of products containing automobile-derived plastics

Pellets Office flooring Rainwater tanks

Ave. Proper | Ave. Proper | Ave. Proper

value value value value value value
MFR [9/10min] 8.1 <5 9.2 <9 6.9 <5
Specific gravity 0.97 <1.0 0.96 <1.0 0.98 <1.0
Tensile elasticity [Mpa] 1273 >500 | 1333.7 >700 | 1351.4 >500
Tensile yield strength  [Mpa] 21.1 >15 21.5 >20 21.9 >15
Tensile rupture elongation [%] 15.7 >15 27.6 >12 22.2 >15
Flexural modulus [Mpa] 1151 >800 | 1280.8 | >1100 | 1311.4 | >1100
Bending strength [Mpa] 29.2 >20 31.3 >25 31.7 >20
Izod impact strength  [KJ/m2] 7.1 >6 11.7 >4 11.3 >6




4. Business Feasibility Assessment
The results of the experiment indicated that the most efficient flow of recycling is
obtained by the intensive collection pattern, recording a recycling cost of ¥77.3 for

each kilogram of plastics.

Recycling flow of the intensive collection pattern

Dismantling plant: collect plastics

pulverize plastics FirNt

Transport business:
collect and transport

Shredding plant;

Second transport
Plastic recycling plant: recycle plastics

Recycling cost by collection pattern

[Unit: ¥/kg]
Circuit Semi-intensive Intensive
collection collection collection
pattern pattern pattern
Hiring of collect plastics 57.3 57.3 57.3
First N .
N 21.9" 10.0"2
Hiring of collect transport
and transport Second . . .
P 5.0 5.0° 5.0
transport
Hiring of pulverize plastics 25.0 25.0 15.0"
Total 109.2 97.3 77.3

*1  Hiring of a 4t truck (¥35,000/truck); 2-time transport of 1.6t load each
*2  Hiring of a 4t truck (¥16,000/truck); 2-time transport of 1.6t load each
*3  Hiring of a 10t truck (¥50,000/truck); 1-time transport of 10t load

*4  The average of estimates by four shredding plants

*5  The estimate by a dismantling plant that has shredding facilities

As shown above, the results indicated that business feasibility would become
positive with all the plastic collection patterns if the selling price of plastics was
¥109.2/kg or higher. In particular, the intensive collection pattern proved
conducive to the most efficient recycling of ELV plastics.
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5. Assessment of Environmental Impact

About the effect to the environment influence, existing incineration power
generation flow and recycled flow of this project, CO2 amount of emission which
is so was calculated and CO2 reduction effect in this project was inspected.The
amount of propylene recovered under this project stood at 14.8 kg/ELV (6.5 kg
from bumpers; 8.3 kg from passenger compartment) (Average).When calculating
the CO2 emissions of this mass, as follows.

Existing incineration power generation flow

(Shredder processing + incineration power generation)

Propylene at Incineration
dismantling Shredding » power
plant generation

A.CO2 amount of emission of shredder processing + incineration power generation
14.8kg*(0.00908kg-CO2/kg+2.55kg-CO2/kg)=37.8744kg-CO2
B.The commercial electric power reduction effect by incineration power generation
14.8kg*0.469kg-CO2/kg=6.9412kg-CO2
Recycled flow of this project (Propylene recycling)

Pr?PgrlT?ne Shredd Drying/ Kneading
re
dismantling . »Cleanmg » Dewater » Mixt /Granulat
plant ing

C.C0O2 amount of emission of this project
14.8kg*0.339kg-CO2/kg=5.0172kg-CO2
Thus, the material recycling of this project can reduce CO2 emissions by (A-B) - C
=25.916kg-CO2/ELV and 25.916kg-CO2/ELV / 14.8kg=1.751kg-CO2/kg from the
CO2 emission level of existing incineration power generation flow.

6. Future Actions

To promote the material recycling of ELV plastics and to build a stable ELV plastic
collection system, the Japan ELV Recyclers’ Association will inform of the
outcome of this Project to its members at seminars and on similar occasions.
Regular meetings will be held with the shredding and plastic recycling operators to
discuss the possible organizing of an efficient ELV plastic recycling system.

Since the Project found the greatest business feasibility with the intensive
collection pattern, it will be necessary to examine the possible development of a
dismantling plant with shredding equipment in each of 100km-radius regions in
order to establish the intensive collection pattern in the largest possible number of

regions.
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ASR 0.469kg-CO2/kg *
PP 0.339kg-CO2/kg *
1 Vol.31 No.7 P.94 1995 22 1
2 http://ghg-santeikohyo.env.go.jp/
3 ASR
Vol.23 No.6 pp.264-278 2012
4

2011.06
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