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Accumulation of High-tech Recycling Plants

®Plastic waste recycling plant for
blast furnace production

®Plastic waste recycling plant for

Plastic waste recycling concrete formwork production

plant
for ammonia production

Kawasaki Zero-emissions
industrial park (H1 4. 1 1#§%)

Y

e

\ - - :‘., v ) N s
E Ly — w2 b 1B 787 10§ (X 7K ST BT

@ \yithin a 1.5km radius BimmETE | 3/5332m2

Hard-to-recycle paper 40 143t (EEMI ., BHE. Ay
recycling plant

FXH
MEEH | $9400A

Major Efforts
*Use of natural gas vehicle
*Use of hydroelectric power plant for
factories
Circulation of industrial chemicals
and water
«Operation of plating plant whic@ 1

navar avecrate liaind wactee to nliteide




BATHASN TE-ERBIREODFE DY

URBAN REDEVELOPMENT o Rural Are N FARM
COLLABORATION

TYPE EIREiyde " ;Itj'l_,d‘l‘l pr——— Cape Charles Sustainab
e TYPE EIP Jltfﬁﬁ

retail & saie- Technology Park

(Virginia)

Ecological
CO”S”"'”% Ecological equipment
company’ :
- manufacturing
Environmental

Information | E|P Center; Demonstration
Business building*
Support

""“ CCR

Sustainable technology
research company*
= Environmental data bank
Collaborative marketing purchase
-Waste collection and recycling
-Eco-material, Recycled Material
-Design for environment

Chen and
Fujita et. al.,
Euro. J. of  en

5 ious e
Operathn it?a’?] Clean Energy = E&\:L;ﬁ)n:ﬁntal 8 et " Residential
Supply System Environmenta Districts
Path
ReSearC h y at Energy Storage communication

System*

H, Kix

2013 §
D e o~ o~ s s ‘..A\L SYMBIOSIS Fertilize l Organic waste
Methane
TY P E grrle'r?factory Chemical factory fg(r)r:%rgsattiisg

Plastic
recycle center*

Brownfield
Neighborhood

Collaboration
reverse logistics
District heat supply

Building material
recycle center*

PRODUCT
REMANUFACTURING

Petro chemical
factory Industrial symbiosis type

Jilig, /KE
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Akita Prefecture
[Approved on Mowemnber 12, 15599)

Li‘H

Toyama City, Toyama Prefecture Hokkaido

[Approved on May 17, 2002

Sapporo Ci

I_L - = - : 1
ifu Prefect [Approved on Er-e-rpterrnzr Il:-:

[Approre om Juty 10, 1957)

Ozaka Prefecture
[Approved on Juy 28, 2005)

Aomon Prefecture
[Approwed on Deosmber 25, I.:

Kamaishi City, lwate F'ref&:

Hyogo Prefecture
(Approwed on August 13, 2004

[Approved on Aprll 25, 2003

Uguisuzawa-cho, Miyagi Pr E"
[Present Kurihara City) .
Approesesd on Mowembesr 12, 1555 i
Metropolitan Tokyo
[#pproved on Oclober 27, 2003) !
Chiba City, Chiba Prefecure |
[Approved on January 25, 1353 i
Kawasaki City
Approwed on Juiy 10, 1987
lida City, Magano Prefecture
Approved on sy 10, 1997
&ichi Prefecture
[Approved on Sepismber 28, 2004
‘fokkaichi City, Mie Prefecture

Ckayama Prefecture
[Approved on March 28, 300

Hiroshima Prefecture
[#pproved on December 13
20007

Kita-Fyushu City
:-;'«;.IEI:.I'.IEG ion July 10,

(Approved on Sepiermber 16, 3005
Suzuka City, Mie Prefecture
iApproved on Coiober 23, 2004)
Maoshima-cho, Kagawa Prefecture |
(Aporoved on Marnch 28, 20032 |
Kochi City, Kochi Prefecture |
Approved on Ceommbssr 13, 2000) K 9 rb i
Ehime Prefecture E I:I '
(Approved on Jsruary 20, 2106 / \ !
Yamaguchi Prefecturs 0) 7] ;i I:-l |
[Approved on May 29, 2001
Minamata City, Kumamoto Prefecture
[Approved on Felruary &, 2004

Omuta City, Fukucka Prefecture
(Aporoved om July 3, 1955

Adpprorved o Jure 30, 2000

_____

DR ELTHOIAZV UV ERDEH

BEEYD IR HZEDT70%HIBE
BRFBERD60%IEMERZS
BRBIREBORK
BIEMRERFAA(92%) . HRERRES
(90At) ., g ERE (T2 HN61%) .
CO2Hi (E$E) 2 (4875t) DETE ; F ]

(10thousand tons

\.@ﬁmmﬁzﬁm\a%) 4% U DI B T 8%\ HISHEB T THILED
I
ﬁfﬁﬁﬁﬁfﬁ H2) 1%
g (59) 27% I:| . fﬁlﬁﬁh—ﬁfﬂﬁﬁﬁ (22)10% |
 Dmooarms  Dyproduds e — 105%
| MEMALER (19)8% andWaste | oo J@ﬁ :
! | (122) 56%
(218) 100%
Lo i
JABEEER tilization (201}
{133) 61%
Energy Reuse
andlIncineration
(79) 36%

By-product Circulation in
Eco-town s (88) 40%

. [" Eco-town Symbiosis |-

Regional Symbiosis

National Symbiosis ‘
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Inter-sector Operation of GIS Data Base in Kawasaki Eco-town

Government
Sector

Request for Policy Planning
Regulatory and Evaluation
Improvement Data Academic
Industrial N~ Sector
LCA System

Sector NPO
Collaboration > g @

Fee

—-| among
Industries System Desigh. Data Bake

Data Reglstratlon of
Input Date for
Industrial
|nf0rmat|0n Symb|os|s
Collaboration

Waste \“, among Industries,
Emission Government &
Industries Institutes

Recycle
Industrles

16




Manufacturing process of circular cement industry

Raw Material Pyroprocessing Finish Grinding
Preparation

Raw Grinding
aka
Limestone

Rotary kiln Cement Grinding
[ Y q
Coal
RED
Waste
materials
sindustrial / Cement \
siudge Products &

*Plastic
waste, etc
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Incineration plants

Disposed plastic container collecting
center

Disposed plastic container recycling hub
( private company)

Mix paper collecting center

Mix paper recycling hub
( private company)

Dedoh

Biogas plant

Kawasaki
Ecotown

* Target recovery quantity for year 2026



Evaluation of CO2

Mining of virgin
materials

Factory (outside
Kawasaki City)

transportation

Electricity Consumption
Incineration

Decarboxylation of
limestone

Kawasaki Cit

=== Cement
0

Factory (in !

Urban Activity Incineration
awasaki City)

ntermediate
reatment

Kawasaki City)
<02 53 co2
o o )
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Urban and regional simulation system for circular economy

‘ Different scenarios were applied to evaluate effectiveness of the cement production process

Circular Technology Analysis System Urban and Regional Env. Data Base System
— Processing _ FinishGrinding Distribution of Household waste
eparatio J:El‘-n_l_
Distribution of waste sludgesludge
[1,000 tons / yearl]
Current waste recycle 020.72 485,30
performance 1,000:00
900.00
Industrial waste: 800.00
. 700.00 E—
about 0.25 million ton/year 500.00
500.00 m—
400.00 [eemm————
[Waste substitution as clay] 300.00 I
Sludge, soot dust, debris, etc o
100.00 E—
POI ICy Scenarlo DeS|g n and P Scanrio 1 Scenario 2 Scenario 3 Scenario 4
. sal 144.37 119.79 119.79 36.00
Evaluatlon SyStem ng 761.19 747.15 747.38 713.08
K OTransportation 15.17 16.44 14.52 12.83




Symbiotic Synergy Network of by-product Exchanges in
Kawasaki Eco-town

» Both industrial and municipal solid wastes are utilized in manufacturing industries of Kawasaki, while
not all recycling plants utilize their maximum potential for recycling

1 Municipal Solid Wastes Coastal Industries of Kawasaki | Industrial Wastes
o Empty .I C-press 9,300 t/y | . Nihon-yakin

: can Stainless-manufacturing || || Waste | [@SRFEREACGICCAL
Population: |, Vehicle SCrappers | company tal ||
Scrap || [T_sFEUrban [ JFESteel | T° ST

1.3million > vehicle . . .
N Home appliance > Steel-manufacturing # pjastic 134CO.rT][pan(|jes
lid waste: | > . e i high-volume
SO waste [ Blast-furnace slag 5,000 t/y | | Waste meta
150 t/y generator

532,000 . ol

ton/y i I\)I\Ilgssit:lec C ol t powepr N/A Sludee *Industrial
: ement |3 . 8 wastes:4,643,000
. Steel-manufacturing || manufacturing )
Kawasaki City campany company | | soot l]lton/y
T
PET bottle Paper sludge S|
™| waste |["|PET to PETrecycling 5,000 t/y T ag 4
company Corelex

—
I
I

- : Cinder ([«
| Mix paper | Mix paper 7,000 t/y] » Paper-manufacturing \ 4
company
, , Garbage collector
Sewage Sewag Incineration ash
W < -
> “sludge * treatment Highly treated | |
plant water
Other Landfill site
G | 5 o —
> Other | %%%tgogatj;es —! Incinerator — Landfill site «——— (outside Kawasaki)
| | Treatment by the city Treatment outside the city |

* This figure was developed based on interviews to corporate and city officials 21



Material Flow Analysis for Kawasaki Eco-town

Material flow of waterfront area

Virgin material

(domestic), Limestone, . .
3,044,501 [tly] 1,858,805 [t/y] Based on the questionnaire
(14.1%) survey to 57 enterprises

situated in waterfront area of
Kawasaki
35 companies responded

Steel, 4,000,000 [t/y]
Products,
8,685,608 [tly]

32 are situated in Eco-town

Cement, 4,000,000 [t/y]

Composition of Eco-town
related 32 companies

Virgin material
(abroad),

LNG, 5,360,000 [t/y]

Ethylene, 4,000,000 [t/y]

16,328,019 [t/y]
(75.6%)

Food,
company

Stainless, 4,000,000 [t/y]

Ironstone, 5,345,000 [t/y]

Coal, 3,633,719 [t/y]

Ferroalloy, 141,000 [t/y]

Chemical,
15 companies

Other

1 company

Recycled material
(other),
851,620 [tly], (3.9%)

(inside Kawasaki),
1,382,000 [tly], (6.4%)

Hashimoto, Fujita, et.al (2010)
Resources, Conservation and
Recycling, 54(10),

Other

Electric power
8,954,935 [Mwh]

Waste
(Kanagawa)
184,905 [tly] Waste

(Kanto) Waste
170,748 [tly] (Japar

39,472 [

22



Kawasaki Synergy Network (current situation) ‘

Bio/life . o Treatment or .
) / Power generation & material industry . . City
science recycling facility
( Electricity system ]
Waste Chemic
heat P> al T Electricity

Geng, Fujita etal. . >
J. of Cleaner
Production, 2010

Recyclable

ly ash I |
Pla. Sludge
vy

Waste heat

—Sludger-
-

ery

Cement

BF
e
slug

Paper T
Sludge
1

Filter cake

Paper

Waste Pla—

Non—
ferrous Metal
I waste

Waste
Home
appliance

| Tron/
_} steel tal
mge Pla.

Ash

Waste
paper
- MSW
Ash HE ﬁ!——».
Waste
Treated water water

Demolition wood
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100.0

(km/t-waste)
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20.0 0.0

0.0

BARIREE O TR

20.0

40.0

60.0

shredder dust

used oil
., Ear- -
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’ rﬁ_ﬁiﬁ waste plastics
j_\ﬁrfﬁzzlectronic waste
i
Zgﬁgﬁ%ssorted ind waste
E}%Zﬁ sludge
2 N glass
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- jj‘ax ' %o)ﬂgﬁcineration ashes

—Nﬁ_w--|-*__--

0 — = food waste
Bamd=s
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debris

IRIBAT IO ) F 7] Zfeces

—metaﬁsc% [ p——

HEERKICEHTHAE-R
HEEHREE109)ELEIC
T—AfREMEH o

100%

80% 60% 40%

HMEXRAN D

20% 0%

RRER

0%

Jkm/t-waste)

LR g
el
glass/cullet
plastic resin j"aﬁ;m‘a%"

wood chips/charcoal

wooden products

metal

others

fertilizer AE 4l
fusil ash

construction material

:OE S

feedstock for cement...

feeding

feedstock for steel production

RDF

20% 40% 60% 80% 100%

HMEIRRA~DBIGER
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TaAZ I DERETTE

R 2008 2EII4YL AL @BAILY

1997- EthaA73 349 1Rk 1,_.9_2'1_'
TOa™Y Y EE DR (1997-2007) RE )Y A4IILi%-
YA LBERELEEORE 2 BamaxUTIIIE,
1998- c&BEORENFERED  ERUTAIIVE,
EIRRR E S {EC 33k ’ Bm)YAUILE
lebmEtha NIV ELOTREE  2000-
MRAERE HEAT DEBEEHDIK, B — B Ak
—FEMBEERLBREEXD 2003-
— BEREOREISES
‘ RERZEDIRHR I
MBEREORE TOTHHAOER (BRmSBHASAORR
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Industrial Symbiosis in Kalundborg, DENMARK
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Industrial symbiosis in Kalundborg
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Comparison between Kawasaki and Kalundborg

Industrial symbiosis Urban symbiosis
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Eco-town as a Driver toward Low Carbon City

*Industrial Re-development from Eco-town Guideline

-Urban and Industrial Infrastructure from Eco-city
perspectives
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Material Symbiosis in Kawasaki Eco-town

Accumulation of material (arterial) industries and recycling (vein) industries with
geographical proximity enables Eco Town district to establish material and energy
circularization. This collaboration has made a variety of wastes and by-product
exchange in this district and industrial waste exchange from other region be possible.
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Local energy resource survey in Kawasaki

supply side
(waste heat)
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Estimation process for the energy demand and
supply for the target districts
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Local hear potential in Kawasaki Eco-town
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G 1. Outline of Shinchi Town and Damage by the Earthquake 3
e ——

Shinchi Town, Soma-Futaba Region, Fukushima Prefecture

Population: 8,247 / Households: 2,754 / Area: 46.35 km?

(As of Jan. 1st, 2017)
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