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Table6 Scenarios to evaluate recycling effect of Ni recovery

recycling system non-recycling system note

plating sludge

« Ni sludge - treatment - landfill
- Ni matte - hydrometallurgy - Ni
sulphate

- mixed sludge - Cu refinery -
crystallisation - Ni sulphate

mixed sludge
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| Ni recycling process | | non-recycling process |

Ni ore / matte

hydrometallurgy

(MCLE method)

Ni sludge

Ni sludge
truck(4t)

transportation
300 km

hydrometallurgy transportation
(MCLE method)

landfill
electrolys

electrolytic Ni waste
Fig.5 Nirecovery from Ni-plating sludge (neutralisation)

) electrolysis

electrolytic Ni

- Ni sludge - treatment - landfill
- Ni ore/matte - hydrometallurgy -
electrolysis - electrolytic Ni

- Ni sludge - hydrometallurgy - neutralisation

electrolysis - electrolytic Ni

+ Ni sludge - hydrometallurgy- Ni | - Ni sludge - treatment - landfill
sulphate + Ni matte - hydrometallurgy- Ni
sulphate

sulphuration

catalysts

+ used catalyst - roasting -
hydrometallurgy - electrolysis -
electrolytic Ni

+ Ni ore/matte - hydrometallurgy -
electrolysis - electrolytic Ni

| Ni recycling process | | non-recycling process |

Ni ore / matte
/ Ni inclusions

Ni sludge

Ni sludge

transportation

ruck(4t) 300 km

used batteries

+ used battery (portable) - vacuum | - used battery (portable) - vacuum | Ni-Cd
burning - crushing & magnetic burning - dissolution - Fe-Ni| batteries,

separation - scraps (Ni, Fe, etc.) alloy Ni-H batteries
+ Fe-Ni alloy production (- HSA production) (portable)
+ used battery (car) - disassembling| - electrolytic Ni production Ni-H  battery

- plate(+) (crushing & hydro-| - HSA production
metallurgy) - electrolytic Ni /

system (car, etc.)
no-existing

- plate(-) (vacuum burning - recycling
crushing & separation) - HSA system
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| Ni recycling process | | non-recycling process |

hydrometallurgy

hydrometallurgy transportation solvent extraction
(solvent extraction truck(2t) - crystallisation
- crystallisation) landfill [P0 km

Ni sulphate waste Ni sulphate

Fig.6 Ni recovery from Ni-plating sludge (sulphuration)

15
oy
>
=
= 10
£
=
> 9
=
g
3 [l
& 0
=
=
S
g L
o - 2. . S )
£ o P & & & D
S, SE SE o i o S
S0 QY QY o Lo &
: ] G . SR LIS
Si 06’" Si .\ge’ N Q"’ N \&(‘
&s @ L QQI é Ry
5 LS 8 8 N
H non-recycling system Ni product ® non-recycling system sludge disposal
Orecycling systemsludge transportation Orecycling system Nirecovery
o recycling effect

mixed sludge mixed sludge Ni matte / Ni inclusions
g‘égkk(x) transportation

truck(2t)
30km (solvent extraction
- crystallisation

Ni sulphate

hydrometallurgy
transportation

[_tana_|

electrolytic Cu  electrolyte - electrolysis slime waste
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Fig.4 Ni Recovery from mixed plating sludge
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Fig.7 Recycling effect of Ni recovery from Ni-plating sludge

4.2 MERFEAHEMND D= 7 VIENY
4.2.1 fERE A IKE

ERBE A =7 RS L OV = > 7L KFEERIC
DWTHEL, BUR, BERRICIBIEL, $h—=v 7 Laad
LTCAT U L AOFEE LTS, ZHICH LT, =
vl LCHIE T 5 7 vt 224808 LT %,
VAT LR EFig 81T T, KT W TEZEER F
TIEHRLTTHY, =0 FEMOLEIXZZ T FI VA
DL TR D, =8 K& &L = v r VKFEOEIE

REERIF















B Ethanol
M Agricurtural input
(6J/102)  [Net energy production
20 [ e

MElectricity
[ Conversion input

Input | Net Output Net

Scenario (1)

Output

Scenario (2)

Fig. 2 Energy balance of ethanol production system
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Design and assessment for material cycle systems centering the waste melting process

Masahiro OSAKO, Hirofumi SAKANAKURA and Chang-Hwan JUNG

Research Center for Material Cycles and Waste Management, National Institute for Environmental Studies (NIES)

Abstract

This paper introduces state-of-the-art Japanese waste melting technology that has not yet been successfully implemented in

Europe. Melting technology in Japan has been developed to resolve dioxin problems and shortage of landfills. There were 165

facilities using the melting process in 2006 in Japan. A new material-cycling system using melting technologies is now being

developed for creating a sound material-cycle society. This system recovers valuable metal resources such as Zn, Pb and Cu

from the molten fly ash (MFA) and is almost a zero-discharge system. A life-cycle assessment was performed to compare the

case of disposal as the base scenario and some cases of melting including using the new system. It was shown that the new

material-cycling system using the melting technology reduces landfill space, lowers the risk caused by toxic metals in landfills,

and decreases the consumption of natural mineral resources while it somewhat increases GHG emission.

Key words: Wastes, Melting technology, molten fly ash, metal resource recovery, LCA
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Fig.1 Trend in number of melting facility operated
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Fig.7 Results of LCA related to GHG emissions in each scenario. In the incineration/melting process, (a)

and (b) represent COz directly originating from MSW and that indirectly from energy use, respectively
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Ecomaterials to Relieve Material Risk

Kohmei HALADA

National Institute for Materials Science

Abstract

As a momentous shift of the political actions for the global climate change is beginning, the role of
materials getting more important as tools of eco-innovations. On the other hand, the eco-innovation will bring
additional demand of material use, adding to the expansion of global economic to acquire the welfare of
non-OECD countries. The simulation of materials consumption until 2005 is shown. Accumulative
consumptions of Au, Ag, Cu, Zn, Pb, Ni will run over the amount of reserves and reserve base. Factor 8 or more
is required to avoid the Material Risk. Four Re-s, Reduce, Replace, Recycle and Restrict are important to
achieve it.

Key words : Material risk, Resource depletion, Factor 8 , Stimulation of elements research project
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Tablel Resource indices of elements
Resource Resouce Resource Resouce
|TMR . Exhaustm‘n Scarcity [TMR Exhuustla‘r\ Scarcity
" Index soetficient Index

3u 1,500 1,800 600 52 Te 270,000 2,900,000 300,000
4 Be 2,500 21,000 2,500 5312 45,000 6.000
5B 140 9,600 400.0 55 Cs 11 13
9F2 210 26 56 Ba 510 680
10 Ne |- - 57 La 100 470 400
11 Na 49 58 Ce 000 450 300
12 Mg n 15 3. 59 Pr 000 300 2,000
13 A 48 04 1. 60 Nd 000 000 800
14 Si 34 01 62 Sm ).000 500 000
15 P2 22Q 2 83 Eu 20,000 22,000 000
185 520 6 64 Gd 10,000 000 000
17 C12 52 65 Th 30,000 34,000 10,000
189K 54 86 Dy 000 500 000
20 Ca 80 i) 67 Ho 000 22,000 000
21 Se 2,000 200 68 Er 000 800 000
27T 36 13 7 69 Tm ),000 54,000 20,000
23V 1,500 300 200 70 Yb 2,000 000 000
24 Cr 26 43 12] [ 71 L 5,000 54,000 20,000
25 Mn 14 100 13 72 Hf 000 000 000
26 Fe 8 1 1 13 Ta 800 66,000 000
27 Co 600 1,700 300 7AW 180 34,000 000
28 Ni 260 1,100 75 Re 20,000 30,000,000 30,000
29 Cu 360 300 120 76 Os 540,000 27,000,000 1,000,000
302Zn 368 1,000 0 I 400,000 27,000,000 1,000,000
31 Ga 14,000 1,800 2,000 7Pt 520,000 860,000 200,000
32 Ge 120,000 18,000 20,000 79 Au 1,100,000 6,200,000 1,000,
33 As 29 15,000 200 80 Hg 2,000 680,000 19,000
34 Se 0 1,200,000 3,000.0 81Tl 430

35 Br2 1,500 11,000 1,000 82 Pb 28 3,000 100
37Rb 130 16] | 3B 180 750,000 000
38 Sr 500 450 200 88 Ra | 280,000,000 A
9y 2,700 1,200 600 90 T 9,000 3,700 000
40 2r 550 560 200 2u 22,000 32,000 10,000
41 Nb 840 2,100 400

42 Mo 750 11,000 1,000 | |coal 1 0.04 K
44 Ru 80,000 2,700,000 161,213 | |oil 08 .S
45 Rh [ 2300000 5400000 ] 1,000,000 jstones ¥
46 Pd 800,000 2,700,000 500,000 ggregat ¥
47 Ag 4,800 1,100,000 25,000 | |plastic 1 08 K
48 Cd 7 260,000 400 | |wood 02

49 In 4,500 3,800,000 50,000 | {cement t .4
50Sn [ 2500] 30,000 3,000 |cerial 320 19 30
51 Sb 42 180,000 1,000
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Colloidal photonic crystals
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-A new material for next generation-

Tsuyoshi KANO
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Abstract

Rare earth materials have been put into advanced industrial application first by the red phosphor for color TV

in 1960’s. The wide innovation caused by the materials has shown the importance of the pioneering materials

demonstrating the merit of practical application. Colloidal photonic crystals could be such pioneering materials, if

the demonstration is successful. They need intimate collaboration of wide research areas not organized so far. The

space experiment project now in progress is described as an example of such collaboration, where a “Mogamigawa”

model is proposed to convert existing individual technologies into combined fast flow of open innovation.

Key words: Colloidal crystal, Photonic crystal, Nano particle, Space experiment, Microgravity,
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Fig4  One-directional colloidal crystal growth
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Abstract

At present, we have various problems about earth environment such as climate change, decrease of forests, lack

of water to drink, air pollution, environmental hormones, and lost of ozone layer. Among them, the global warming is

thought to be most critical. But the argument on the global warming is scattered from utmost pessimistic to optimistic.

Through two typical opinions of pessimistic and optimistic, I would like to consider the real direction of the global

warming and how we should cope with it.

Key words: Global warming, IPCC, CO,, Alternative energy, Green business
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Table 1 Ranking of adaptability for climate change
(Adaptability is proportionate to
country economic conditions.)

Top 10 countries Worst 10 countries

1. Norway 1. Sierra Leone
2. Finland 2. Bangladesh
3. Sweden 3. Somalia
4. Switzerland 4. Mozambique
5. Canada 5. Ethiopia
6. Japan 6. Rwanda
7. Austria 7. Benin
8. France 8. Yemen
9. US.A 9. Angola

10. Denmark 10. Kenya

Another rankings : China 52°0 India 74% Holland 14%,
Israel 25% Costa Rica 37" (commitment for environ-
mental problems) , Saudi Arabia 49" (no-reflection of

small investment for the en-

, Kyrgyz

economic conditions,
vironmental adaptation) ($12,000/person)
47"%($1,700/person)
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