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Summary

Project : High quality nonferrous metal recycling business on E-Waste in the
Greater Kuala Lumpur area, Malaysia

O. Purpose and Overview of this research
O — 1. Background and Purpose
In Malaysia, the following concerns exist in E-Waste recycling.
Improvement of qual ity of non—-ferrous metal produced in the E-Waste recycling
process.
Recycling of waste plastic generated in the E-Waste recycling process
These concerns can be solved by using Japanese technologies. Especially the second
concern can be solved by thermal decomposition technology.
This research is conducted to make a business plan for “High qual ity Nonferrous Metal
recycling Business on E-Waste in Malaysia” and to find out the better way to recycle
waste plastic which is usually disposed in landfill.

1. Overseas business development plans (Overview of this project)
Treatment object
E-Waste
Technologies introduced
Copper nuggets recycling technology (Combination of vibration, air and gravity

dry type sorting technologies) :4t/day
Thermal decomposition technology for waste plastic produced by the E-Waste

recycling process: 2t/day

About business plan
In the business, E-Waste especially electric wires mainly from industries, and also

from household are collected. Then, in the process of treatment of E-Waste, copper
nuggets are produced by using the technology which can keep qual ity of non-ferrous metal.
And waste plastic which is usually disposed in landfill is recycled by technology that

can recycle waste plastic.



Efficient and Precise
Sorting Machine
(Dry sorting machine
using Air and Vibration,
Gravity separation )

UESUGI’ s Technologies Implement

crushing and
sorting by hand

anning to use dry sorting machine
instead of wet sorting with water.
So that environmental impact from
water treatment will be reduced.

E-Waste
Plastics

Extending !.ife
Japan' s technologies ot Landfila
(Metal sorting and
Thermal decomposition
Alternative treatment Using thermal and oil as an
i i alternative to fossil fuel contributes
E-W technologies of landfills to reduction of greenhouse gases

emissions

1
1
| N

Conduct a business scheme by Consortium (Cenviro, UESUGI etc..) |

Based on Mie prefecture Basic Guidelines of
International expansion ., Mie prefecture supports the

project .

Figl. Business Plan Overview

the International Center for
Environmental Technology Transfer

Business Structure

Cooperation of Cenviro Company which has been energetical ly developing environmental
business in Malaysia is planned in the research. Basically, creating consortium with
Uesugi and Cenviro is expected in the near future.

In the business plan, Mie-prefecture and the International Center for Environmental
Technology Transfer (ICETT) also cooperate through providing the information necessary

in the business plan.

2. Current situation research in the target areas

In the literature survey, issues surrounding the business plan are organized. By field
survey, it is confirmed further details around the issues. And the results are reflected
to the business plan.

Specifically, E-Waste policy, E-Waste emissions, the overall flow of E-Waste, valuable
sale of E-Waste, the process flow of E-Waste, the processing technologies are
researched.

E-Waste can be divided into those that are discharged from industries, what is
discharged from households. Those discharged from industries are properly collected
and treated under the law. On the other hand, none of those from households are treated
under the law. And processing status is unclear.

Although the framework of legislation is being created for E-Waste from households,



it will take time until the actual operation.

Under these circumstances, currently, E-Waste collection, treatment and recycling are
done mainly in the E-Waste discharged from industries. And competition of collection
of E-Waste from industries has been occurred between processing facilities

In general E-Waste processing flow and processing techniques, initially manual
disassembly is performed. And to extract the valuable materials, materials that become
interfere in the subsequent process are removed. Subsequently, crushing by mechanical
is carried out. After being finely, sorting is performed. Then, for recovery of
high-value products, sometimes chemical treatment or smelting is carried out.

[t cannot be found such an advanced sorting technology that produce high quality
non-ferrous metal |ike the technology of Uesugi in other existing facilities at Malaysia.
Because it cannot also be found ful | recovery facilities inwhich main recycling target
are the coated wires (our main target of collection), it does not conflict with other
treatment facilities. It means there is room for expansion of business in Malaysia.

[t is necessary to confirm at Department of Environment in Malaysia whether advanced
sorting techniques such as Uesugi Company are categorized as “Full Recovery facility”
or not.

3. Cooperation built with local government and companies

That describes in “5. Evaluation of feasibility” and later, towards the future of
the business, Cenviro is expected to be counterpart, and to deepen cooperation in the
future.

Upon this business (bench scale and pilot scale, etc.), appropriate details relating
to licensing, etc. of this project technology will be confirmed at Department of
Environment. And it will continue to share the ongoing information with DOE

(Participation from DOE in the workshop is also planned).

4. Local officials Joint Workshop
For basic research, not applicable

5. Evaluation of feasibility

(1) Business profitability

While checking in Cenviro, business plan was made and the business profitability was
analyzed on the basis of the plan. Depending on the col lection amount and purchase price,
it was found that profitability could be a higher business. Revenues derived from the
sale of the nugget copper are affected by fluctuations in the international market price
of copper. It is an important to consider the profitability of the business while always
watches the fluctuations



The amount of E-Waste collected in Cenviro is about 40t per year. The percentage of
coated wire (our main target of collection) collected is small, 3.4 %( 1.3t/year).
Currently, our main target (coated wire) is an incidental collection in Cenviro. By
utilizing Cenviro' s collection network with a large number of existing customers, it
can be expected to ensure the amount of collection of assuming a bench scale (50t /
year).

In order to realize this project, following researches that could not be examined the
detail in this time are needed as next step.

» Making detailed collection strategy and col lection network for the stable collection
amount.

- Reviewing of optimal purchase price.

(2) Environmental load reduction
Environmental load reduction in accordance with the processing of the coating material

(waste)

Coated wires (harness) that are main target of our business contain coating materials.
And these materials are non-recyclable and usually dispose as waste. About 40% of the
coated wire (harness) is treated as waste, only a part of which is recycled, and at
present, the majorities go to landfill or incineration. Generic coating material is
polyvinyl chloride. Lead compounds are usually used as stabilizers in poly vinyl
chloride, and these lead compounds are likely to pollute the environment through elution
with landfill.

When containing halogen substances, there is a possibility that the toxic gases could
be generated dur ing combustion. Polyvinyl chloride or polyethylene (coating materials)
contains halogen. And toxic gases (dioxin) are generated during combustion, and these
toxic gases may give the burden on the environment.

In this project, coating materials that contain Polyvinyl| chloride will be treated
by environmental |y sound technology. So that decreasing of environmental impacts on
the dispose of coating material is expected

Technology introduced is to treat the organic matter in the shredder dust generated
from the home appliance recycling factory by using a catalytic reaction of titanium
oxide.

In this technology, since it is processed by the self-reaction heat progresses, there
is no need to add an auxiliary fuel from the outside. So, it is possible to eventually
reduce GO02.

C02 emissions in the case of processing of plastic (4t) become about 1/4, compared
to the case of using the incinerator. And it expects a 75% of C02 reduction

The amount of coated wire that might be treated in our business is 4t per day. And



coating materials (waste plastics) might be generated 1.6t per day. When the number
of operating days sets as the 25days / month, the amount of reduction of C02 becomes
29 tons / month

Environmental load reduction in accordance with the waste water treatment

In our business, wet type sorting technologies in which water treatment is necessary
are avoided and dry type sorting technologies are used. In wet type sorting technologies
in which water treatment is necessary, the environmental impact of l|eakage or
underground seepage of waste water due to the waste water treatment will be occurred.
And when wet non-ferrous metals are dried after wet separation, energy for dry is
utilized. If the energy is reduced, it is possible to contribute to the greenhouse effect
gas emissions.

The amount of water that is generated in wet type sorting machine is 15t per day and
the amount of energy to dry wet non-ferrous metals is 7. 7kwh. Reduction of greenhouse
gas emissions of 31.6kg / day is expected.

(8) Social acceptability

To promote our business plan, it is important to secure the amount of our recycle target
(coated wires) collected and to clarify superiority of the technology in terms of
economic and environmental impact reduction. From these two points, the social
acceptability of the business plan was analyzed and evaluated while recognizing current
situation.

To secure the amount of our recycle target (coated wires) collected, increasing of
the col lection amount of entire E-Waste by regular recycling route is desirable in the
future. With such point, to increase the amount of household E-Waste, E-Waste related
policies will be continued to be watched. Moreover, to change the route of household
E-Waste from non-regular route to regular route, the better collection condition will
be considered.

Also, from the viewpoint of cooperation with government agencies, the result of the
consideration will be proposed and shared with them and be reflected in the E-Waste
policies.

Because the technology in the business is different from regular E-Waste recycling
technology in Malaysia, acceptability will be high in terms of competitiveness of the
technologies. But it is necessary to confirm whether the technology in the business
have to obtain Full Recovery license or not at first.

In the current situation, most of the coated wires (our recycle target) have not been
recycled into added value materials. Even if the coated wires are processed, non
recyclable materials (waste plastics) are not be able to recycle, environmental impact



might has likely occurred.

High qual ity non—ferrous materials that are produced in the business could meet global
quality. And the technology in the business can contribute to reduction of environmental
burden. In these points, this business introduction in Malaysia might have a great
meaning in terms of creating recycling business in Malaysia

After business structure is created, it will take two years to start up in terms of
establ ishment of collection scheme and stable operation system. And it will take three
or four years to propose a result of consideration about the appropriate way to increase
the amount of household E-Waste, when considering operation of the business and progress
of policy making in the government.

(4) Feasibility of evaluation
See ” 5. Evaluation of feasibility (1) Business profitability”

6. Review of overseas expansion plan

Qur business plan was explained to Cenviro (our expected business partner) and
discussed concerns and next step in the business plan

And in our business plan, bench scale and pilot scale are planned as business stage
The necessity of license in each stage about the technology was confirmed at Department
of Environment.

[Business plan concerning]

While also interviewed Cenviro, business plan was tried to be created in realistic
plan. To be more realistic business plan, it is necessary to more clarify the factors
related to the business plan. While keep in touch with Cenviro, the business plan is
needed to be more realistic one.

The most important point to make the business planmore realistic is enough collection
amount of the recycle target (covered wires). Cenviro also recognized the concern. The
followings are the concrete concerns on enough col lection amount of the recycle target
(covered wires).

(Concern 1)

Cenviro has know—how on hazardous waste collection and is good at this collection and
has many costumers. But, E-Waste (especially our targeted materials (covered wires))
has not been collection target in Cenviro. So, it is uncertain that how much amount
of our targeted materials (covered wires) can be collected from existing customers

(Concern2)
In our business plan, purchasing of E-Waste is prerequisite. It is uncertain the



competitive purchasing price to increase the amount of E-Waste collected.

[ Next step of our business plan considered concerns ]

Considering concerns mentioned above, next step of our business plan is following
First of all, bench scale plan is going to be conducted as first step of concrete
feasibility study.

In the bench scale plan, condition of treatment facility and personnel are set as the
fol lowing table. And treatment facility (one-tenth scale of actual one) is going to
be introduced at Cenviro .

Tablel. Condition of treatment facility and personnel

[Investment -Staff] Unit Price: M yen
Bench scale
Treated E- t/day 04t
waste amount t/year 100 t
Treatment Site area m 250 m
facility Outline Investment Amount| depreciation/year
Capital Building 25 0.8
investment Plant 5 04
&t 30 1.2
Personnel cost| Number Personnel cost
Staff L. Advisor from UESUGI 7 05 35
organization
i — Staff 0.65 2 1.3
total 2.5 4.8

Business structure in Cenviro and Uesugi is business alliance. To solve the concern
related to stable collection amount of E-Waste (especially covered wire), based on the
table that shows a plan of each role to conduct the bench scale phase. After using a
result of the verification, business plan will be developed.

Especial ly, about stable collection of E-Waste, Uesugi will cooperate with Cenviro
to do hearing to existing customers of Cenviro and promote col lection strategy further.

Table2. Plan of each role to conduct the bench scale plan

UESUGI’s Role (Plan) Cenviro’s Role (Plan)

¢ Implementthe plant (Bench Scale Machine) e Provide a space (building) for setting the machine
Or e Provide staff and running cost for the machine
e Explaining the technology on site in Japan. Or

e Visiting Japan to Understand the recycling technology
¢ Provide staff and know-how for running the machine

appropriately * Collect electric wire
» Plan concrete collection scheme (exact collection target, (= subsidy will be used)
competitive purchasing price, estimation of the collecting e Support for planning concrete collection scheme
amount) (exact collection target, competitive purchasing price,
e Verify the bench scale estimation of the collecting amount)

* Supportfor verifying the bench scale
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Greater KL/KV has 10 local authorities

2010 population
'000 people

DB Kuala Lumpur
MP Klang
MP Kajang

MP Subang Jaya

S

MB Petaling Jaya

MP Selayang

MB Shah Alam

MP Ampang Jaya
Perbadanan Putrajaya
MD Sepang

2-3 GKL D E
(Hi82) PEMANDOU, ETP
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DOEHHINEEE L THRWNE W IRIENRBLE L 72> TV 5, FEHEIZ L7z E-Waste D% D% D
7ur—IZB L TIE, A% O FYE RIS DWW TR IEAEE N 7o S4v, BREEA T
MERLTWHEOHMELHY, ZoOL) Rk ZifEE LT, ~EHD DOE T, — %
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2 Department of Environment Malaysia & EX-Corporation, Japan 2009 The E-Waste Inventory Project in Malaysia
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3 Department of Environment Malaysia & EX-Corporation, Japan 2009 The E-Waste Inventory Project in Malaysia
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F4 -3 EXRUV—MBREN oBEH Sh 5 E-Waste DHHHEEE

F TLE MEE 73z PRE vary | BEE®
1981 0 0 0 0 0 0
1982 2,260 0 2 0 585 2,847
1983 6,922 0 32 0 1,739 8,693
1984 13911 0 181 0 3,397 17,449
1985 23,020 0 638 1 5,282 28,941
1986 33,942 0 1,726 6 7,341 43,015
1987 46,299 0 3,909 22 9,374 59,604
1988 59,676 0 7,769 66 11,258 78,769
1989 73,649 4 13,903 169 12,917 100,642
1990 87,817 129,117 22,751 388 14,324 254,397
1991 101,829 132,696 34,383 815 15,490 285,213
1992] 115,392 136,776 48,316 1,588 16,454 318,526
1993 128,292 141,647 63,287 2,891 17,911 354,028
1994 216,773 145,904 76,889 11,078 38,314 488,958
1995] 230,034 149,799 86,246 14,182 39,470 519,731
1996) 242,470 153,798 91,153 18,188 40,599 546,208
1997] 252,635 157,904 94,179 22,772 41,909 569,399
1998 260,806 162,119 94,739 27,232 43,755 588,651
1999| 266,281 166,446 99,612 30,702 46,524 609,565
2000] 269,528 170,889 102,720 32,641 50,659 626,437
2001 271,386 175,451 106,363 33,208 56,412 642,820
2002| 272573 180,135 110,727 33,030 64,434 660,899
2003] 274,048 184,943 115,942 32,632 74,924 682,489
2004| 275,758 189,877 121,996 32,218 87,870 707,719
2005| 276,884 89,083 128,630 31,828 103,224 629,649
2006| 277,556 87,180 135,295 31,469 120,951 652,451
2007| 277,934 103,759 141,214 31,147 140,922 694,976
2008| 278,173 70,836 145,359 30,874 162,263 687,505
2009| 228,000 11,766 146,201 31,195 190,119 607,281
2010] 236,817 713,457 142,982 29,299 222,820 705,375
2011 206,739 60,990 139,516 29,710 256,981 693,936
2012 215,176 59,057 140,935 29,633 294,339 739,140
2013| 231,750 60,889 145,559 29,497 328,479 796,174
2014 242,320 62,554 148,226 31,205 379,142 863,447
2015| 261,837 64,100 146,878 33,153 418,897 924,865
2016 249,030 69,756 143,483 37,805 457,581 953,655
2017] 215,387 67,465 140,810 49,818 500,212 973,692
2018] 217,758 69,219 140,501 54,362 946,937 1,028,777
2019] 220,712 71,019 142,402 59,847 592,359 1,086,339
2020] 224,226 72,866 145,495 69,853 608,191 1,116,631
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