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2020 Tokyo Olympic is
in preparation



Dream Island just after Tokyo Olympic 1964.

We fought against
fly. 

Deposit site of waste from mass consumption



Waste landfill area of Tokyo  in late 2oth century.  
Lucky Dragon-V
encountered ship to the fallout 
from the U.S. Castle Bravo nuclear 
test at Bikini Atoll
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Olympic  becomes  a symbol
from 

Economic growth  成長
to

Mature society 成熟

We construct Olympic stadiums
in this area.

Global material management
should  change to be
from Economic growth
to mature society of sustainability







Olympic Charter (-2000)
BYE-LAW TO RULE 70 

2- Medals and Diplomas 

2.2 the medals shall be at least 60mm in diameter and 3mm thick. The 
medals for first and second places shall be of silver of at least 925-1000 
grade; the medal for first place shall be gilded with at least 6g of pure 
gold.



95～500g
Weight      gold

silver

bronze

Gold plated

3mm thick

Dia.: 60mm  

Base consists of Silver



Vancouver 2010 London 2012 Rio 2016

gold Recycled content
(1.11%)

Obtained from 
sustainable mining

extracted without the 
use of mercury

silver Recycled content
(0.12%)

Not mentioned Recycled content
30%

broze Recycled content
(1.52%)

Zinc in bronze was 
partially recycled

Recycled content
30%



London 2012 Olympic Chartar 2000

Olympic Paralympic Au Ag Cu Zn Sn

Gold 659 675 6 379 25 0 0

Silver 649 670 0 381 29 0 0

Bronze 702 687 0 0 368.5 9.5 2

Total 2010 2032 9.6kg 1,210kg 700kg

How much metals are required for 
Olympic medals



Urban mining in Japan



Recycled raw material percentage
in Japan

2014 2025

Recycled
(t)

produced
(t)

recycled
%

Recycled
(t)

produced
(t)

recycled
%

Au 29.2 106.8 27.3% 31.7 113.8 27.8%

Ag 731 1803 40.5% 817 1967 41.5%

Cu 254000 1538000 16.5% 253000 1509000 16.8%

Pb 114000 200000 57.0%

Zn 125000 589000 21.2%

Data from Japan Mining Association



2013 2014 2015 Reqisit for 
Olympic medals

Au 46kg 143kg 214kg 9.8kg

Ag 446kg 1566kg 2563kg 1210kg

Cu 381ton 1,112ton 1469ton 700kg

小型家電リサイクル法に基づく再資源化量と全リサイクル量

BDプレーヤ 携帯電話 PCラップトップ PCディスクトッ
プ

一台平均重量 3.6kg 0.1kg 2.1kg 8.2kg

2011排出台数 60,000 40,000,000 6,700,000 5,000,000

排出量 211t 5600t 1400t 4000t

gols 3kg 1,900kg 2,000kg 2,500kg

silver 16kg 10,000kg 5.600kg 15,000kg

copper 4800t 510,000t 550t 2,200t

小型家電にはたくさんの金銀銅やレアメタルが入っています



3Rs in Sound material-cycle society





2013.4.1 http://www.universe-corp.jp/article/14864904.html

Recycling law for 
small size electric 
appliances starts 
from April 2013.
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%of local government in number

in operation

in preparation

forward-looking

passive stance

rejection

no answer

%of local government  population

2013

2014

2015

2013

2014

2015



(株)リーテム
三井物産(株)
スズトクＨＤ(株)
(株)ﾌｭｰﾁｬｰ･ｴｺﾛｼﾞｰ
JX金属商事(株)

(株)アビヅ
(株)紅久商店
トヨキン(株)
木村メタル産業(株)
トーエイ(株)
リネットジャパン(株)
豊通マテリアル(株)

(株)イボキン
(株)ｱｰﾙ･ﾋﾞｰ･ｴﾇ

金城産業(株)

(株)エコリサイクル

ハリタ金属(株)
豊富産業(株)

ミナミ金属(株)

(株)エコネコル

安田金属(株)
(株)ｲｰ･ｱｰﾙ･ｼﾞｬﾊﾟﾝ

ﾆｯｺｰ･ﾌｧｲﾝﾒｯｸ(株)

JX金属敦賀ﾘｻｲｸﾙ(株)

三重中央開発(株)

(株)マテック

(株)鈴木商会

(株)エコ計画

(株)市川環境ｴﾝｼﾞﾆｱﾘﾝｸﾞ
丸源起業(株)

平林金属(株)

大栄環境(株)
共英製鋼(株)

(株)拓琉金属

JX金属苫小牧ｹﾐｶﾙ(株)

(株)シンコー

日本磁力選鉱(株)

柴田産業（株）

認定事業者の分布状況 （平成27年６月末現在）

(株)クロダリサイクル

(株)水口テクノス

22



Municipio
9772t

consumer
1284t

Supply chain
480t

company
744t

Retail store
957t

Authorized
Recycler

13236t

Residual
1113t

reuse
0t

Thermal-recovered
Plastic

3017t

Recycled  Plastic

504t

Send to smelter

8582t

Recovered  freon

0.4t

Cell, fluorescent, 
toner cartridge etc.

20t
steel

6599t

aluminum

505t

Copper

381t

Stainless & brass 

26t

Au, Ag, Pd

494kg

others

1071t



Recovery of Gold from 
Urban mine



スラグ

筐
体

selection

crush

Copper smelter

Cu

Au

Rare metalFlow of mobile pone

recyclers

consumer

Local government

携帯ショップ

廃
棄

Ay,Ag,Cu are 
extracted 

from moble
phone

Ag

http://eco.nikkeibp.co.jp/article/special/20090113/100461/?SS=imgview&FD=2002046690/
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液晶

基板

Ag 0.05%
Au 0.02%
Co 0.06%
Cu 5%
Dy 0.003%
In 0.0015%
Nd 0.02%
Ta 0.04%
W 0.025%

slag

cement

Less than 10%

More than 90%

Circuit board

Liquid
crystal



高品
位化

プラスチッ
ク処理

その廃棄
物処理

破砕

溶解 抽出 溶解鋳造

廃液処理

一次溶解 製錬
陽極泥処

理

スラグ処
理

溶融鋳造

鉱石

銅 銀

金

金

セメント

スラッジ 排水埋立

燃料

処理液

利用率100%の廃棄物ゼロ
リサイクル

含有率100%にこだわった
リサイクル

廃プラ
処理

プラ

ガラス

鉛、錫、ヒ
素等

重金属
抽出

熱源
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ガラス

鉛、錫、ヒ
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金

銀

銅

金

銀

銅
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Urban mining



Potential of urban mine is nearly  as great as  
reserves  of resource countries.
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日本には資源ないてない
と思ってた



Colaboration team since2008

METI MOE

colaboration team

- Collection measure

- Recycling technology

- Hazardous management

- System construction

Akita Ibaraki Fukupka

Tokyo Osaka Kyoto Nagoya

Local  government

collector Dis-assembler separator smelter

From  

viewpoint 

of 

resource

From  

viewpoint of 

waste  

management

Recycling 
material is
“goods”

Recycling 
material is
“bads”



Total EoL Municipally 
Collected 

Municipal
Final disposal

Weight
(ton)

Price
(M¥)

Weight
(ton)

Price
(M¥)

Weight
(ton)

Price
(M¥)

Fe 185,668 5,570 67,451 2,024 24,671 735

Cu 25,525 893 10,749 376 7,905 264

Al 17,820 13,552 6,414 4,878 5,719 4,349

Pb 613 155 164 41 157 40

Zn 543 125 135 32 129 30

Ag 44 3,989 12 1,121 12 1,098

Au 9 31,926 2 7,830 2 7,649

Sb 90 125 26 37 26 36

Ta 29 4,567 8 1,233 8 1,212

Nd 7 57 2 14 2 14

W 6 45 2 12 1 12

Co 5 19 1 5 1 5

Bi 5 10 1 3 1 3

Pd 3 6,405 1 1,467 1 1,448

sum 230,357 67,438 84,968 19,071 38,635 16,899

¥17Billion is 
disposed in 
municipal 
waste 
management

Composition 
analysis

Practical 
waste 
management 
investigation



1000t
100t 10t 1t 100kg 10kg

cleaner

Microwave oven

Hair dryer

Car audio

audio

DVD player

VTR camera

Car navigation system

Digital camera

Portable CD/MD player

Portable game unit

game unit

Cell phone



⑧it should be circulated!!!

⑨ sold in the market

②High-tech manufactures①correct resource  from world ③produce high-tech products

⑤dismantle  ⑥separate 

④lo
cal go

vern
m

en
ts co

llect EO
Ls

⑦smelt to metal

Rout of small size electric appliance recycle
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Collection methods

box   station   

event   pick-up  



percentages of collections by local governments

Box

station  

pick-up

volunteer

event

carry-on to clean center 

doorstep collection 

other 

not classified



3 roles of
Urban mining

from the viewpoint of
sustainability



The world at 2100
•化石燃料と鉱物資源はほとんど天然由来はゼロ

Techno
sphere

Eco-sphere

minerals

Fossil
fuel

biomass

water
waste



Almost of prepotent
countries will north of 
$10,000 / capita in 2030

We will reach 100 billions’ universal economy in 
this century, and we at the entrance now.



Fig.8 Fe consumption / capita v.s. GDP/ capita of several countries from 1994 to 2014
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Much more times of resources will be required by 2100.

Estimated demand up to 2100 v.s. current reserve amount
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https://www.eea.europa.eu/signals/signals-2014/articles/the-economy-resource-efficient-green



https://www.hrw.org/ja/news/2015/09/30/281785

http://www.nimd.go.jp/kenkyu/review/h14/h14_mercury_analysis_review.html

資源端重量が大きいと、インフォーマルな採取による環境破壊も起きやすい





Total volume of gold which
Human has been used is only
Three pools of Olympic

One Mt.Fuji
100,000,000,000ton

100G ton

Au

The natinal resource 
which was diged for the 
three  pools of gold.

Consumers’ view
weight

Resources’ view
weight
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http://www.akita-ecotown.com/english/kinzoku_re.html

http://www.seppo.net/cartoons/displayimage.php?pid=677

Important materials have great deal of Eco-Ruecksuck

In Japanese sense,
Every material has each a great number of guardian spirits,
and frequently you waste them.



Medals shoulder great eco-ruecksuck, 
if they are produced from natural resources

金 10kg

銀 1.2ton

銅 0.8ton

鉄 1ton

11,000ton 57,600ton

8ton

51

286ton

95.1g
47.8ton



A view of an artisenal gold mine, seen from a hill just outside the eastern Congolese town 
of Kamituga, a mining town 180 km (112 miles) south west of Bukavu, January 18, 2006.



http://www.circleofblue.org/2012/world/global-gold-rush-the-price-of-mining-pursuits-on-
water-supply/





アフリカのE-waste  (Electric 廃棄物) 問題



One recycled medal prevent the environmental value.
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95.1g

47.8ton 1600ton

Eco-ruecksuck of
mining

Eco-rucksuck for
Hearing E-waste



Urban mined medals
go beyond 2020



Urban mined Olympic medals 
are now in mining 



Kyoto city adopt urban mined gold 
medal to Kyoto city marathon. 



Urban mined medals 
of local goverments’ 
events
will be the symbol of 
recycling of the area.

It contains my old 
electric housholds



NIMS’s Urban mined Medal beyond 2020

Easy customize to local events
Lower environmental impact



Customizable 3D printed medal
based by recycled Ag powder





Wasteless, short-time
Spark Plasma Sintering 



毒性のない非シアンメッキ

- - - - - -

Au+

Au+CN
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C N
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Conventional cyanide gold plating Cyanide-free gold plating

C
N





toward 2020 and beyond it
• Go MOTTAINAI 

自然が私たちに与えてくれたものを大切に、何度でも、徹底的に

• 天然資源の大量採取による環境・生物多様性破壊の防止
大切に使うものは自然にも大切に生まれてほしい

• 廃電子電気機器の不適正処理によるE-wasteの防止
思い出のあるモノがどこかで環境を壊すなんていやだ

• リサイクルを通じた地域の産業活性化、多様な雇用の創出
モノだけでなくヒトのネットワークも

Let us
fix the urban mined medal as symbol of recycling


