For Environmental Seminar in EIMAS in June

Material recycle in Japan and some examples of
waste minimization practiced at sources

7Y X

JEMAI

87

June 17, 2011

Japan Environmental Management Association for Industry
(JEMAI)



N o oa b N =

Contents

. Recycling Laws and Guidelines in Japan
. Achievement of recycling in Japan

Recycling methods of home electric appliances

. Examples of recycling

. Examples of reductions of materials use

. Effective use of various wastes at cement plant
. Examples of waste reduction and effective use

of waste at sources



Laws in Product lifecycle in Japan

Reduce
Production Distribution c . Collection Disposal
onsumption/
Use
Reuse |
Recycle

Law for Promotion of Effective Utilization of Resources

- Resource saving in manufacturing processes
- Design for the environment (resource saving and prolonged lives of products)
- Promotion of recycling resources and reusing parts, etc.

Recycling Laws

- Containers and Packaging Recyeling Law (1997) (Amended in June 2006)
- Home Appliance Recycling Law (2001)

* Food Recycling Law (2001) (Amended in June 2007)

» End=of-Life Vehicle Recycling Law (2005)

- Construction Recycling Law (2000)

Waste Management and Public Cleansing Law

Proper waste disposal

Promotion of voluntary measures in line with guidelines issued by the Industrial Structure Council (35 items in 18 indusiries)nsing Law

The Fundamental Plan for Establishing a Sound Material-Cycle Society

Target setting for material productivity, usage rate of recycled goods, and amount of final disposal




Laws and guidelines to control waste in Japan

Industrial waste




Three routes of recycling
(1) (2) (3)

Voluntary collection route Designated body route Independent route

ReCyC(;ing _ Whole recycling route
proce U(fjet;S " is approved by the
ggr?\rggteent Y e Entrusting to perform competent Minister
Minister the obllgatlon J

Gollection > [ T ] @Sting to @
' 3
< ntrustlng>
\ 4

Retailers Recycllng business Recycling business




Containers and packaging recycling Law

' Manufacturers of products that
____ use containers and packagi
Manufacturers of
food, soft drinks,
alcohol, soap,
paint, medicine,
cosmetics

" ~ | Manufacturers of
_— | containers
Manufacturers
of bottles, PET
bottles, paper
bags and other
bags

3 Retailers and
.\ wholesalers

Businesses
using containers
and packaging
when selling
products

Businesses importing fﬁg} ’
containers, importing ﬁ &
products in containers Ei

or packaging, or using
imported products y

’ Importers
4 [Re=

containers or packaging for

" = | Schools, religious
.~ organizations,
and restaurants

v =R
that provide & =
take-out i :
services |




Scheme under the Containers and Packaging Recycling Law
(Designated body route : PET bottles)

Consumers Suponproducujoasv\amdm Provide botties m

(selectively | (softdrink |- |
discard bottles) manufactures) "mmmm |
, ) )
l Py
Pacforrn tha racycing obigation
ipay recycing costs)
Vo

Condhite & roriast Pay recyciing costs [/ Seling recycied products
\J ; R l _ =
| |
(sortedcollect || Fleoycing » | manutactures,
bothes, Defvoring | (recycling) etc.
used botthes
7




Methods for recycling waste from containers and packaging

Category

Recycling method

under the recycling obligation

Examples of Recycled products

Glass bottles

Crushed into cullets

* Glass containers
* Construction and civil . ./
engineering materials ik :

=
Palletized * Fibers
Alzizzel = * Plastic sheets
PET botiles * PET bottles
Polyester raw materials
Sorted by paper- RDE * Paperboards _— _
making material T * Construction materials P 1 I/
i i « Refuse-derived fuel ¥~
Paper containers and packaging Used for manufacturing construction eluse-derved fue < I8
boards of material woven + RDF - ‘W.Q )

from crushed recycled paper

Plastic containers and packaging
Polystyrene foam trays

Raw materials for plastic products
Liquefaction
Blast furnace reducing agent
Gasification
Coal materials substitute for the coke oven
Conversion into solid fuel, etc. (Note)

* Plastic products including
imitation wood and
palettes

* Industrial raw
materials*Solid fuel,
efc.

(Note) A contingent or complementary way used when smooth recycling in any other way is difficult.

* Steel cans, aluminum cans, paper cartons, and corrugated cardboard are subject to the Containers and Packaging Recycling Law, but they

have yet to be subject to the recycling obligation.



%

(Carrying out recycling themselves or by entrustment
to other companies)

Car manufactures/importers

Designated recycling body
(Japan Automobile Recycling
Promotion Center)

Evidence of the disposal (Information of recycling completed)

----------------------------------------------------------------------------------- -
- -

. Concept of ELV
il recycling Law

Obligation to deliver/take back CFCs T ”

s o - -

’ Information Management

Center

-
-*
o
.
.
-
o
o
.
.
o

|

Flow of information

,,,, ELV Obl‘ngabon":. ‘

Obligation to deliver/
take back shredder dust

e

Used parts market |
and recycled metal market




Flow of recycling of End-of Life Vehicles and
the current recycling rate (March 2007)

[ |
1 —
==
L == -——— g . ______ >
E # # ' g S Dealers ] 20-309% ] F;zcglrf: -
3 5 & : £3 <  [engines, bodyparts, 20-30% 8
9 E k- E 5 % E’ g electrical components)  : g 0
E @ 2o . B 2 | Usedcardealers -————* | @ _ . N E
@ A 8w i 53 Py Hewde{il *_r:;rts E =
E 5 = about ' £
g E = : £8 . % (engines, catalysts, ' ?é Recycles as °
&) ® # %’ 2 | Auto repair shops -—--+ &  nonferrous metals, tires) n materials o
@ =3 2 » 23 50-65% i
S - B >~ ©  End-ofife : L=
| -—
2 : : z vehicle scraps  --4+ = 3
- I ' Discarded on sireets = (only outer frames : 89
» o5 ' + without engines ortires) : Shredder dust
@ w = ' i 55-65% r E 10-15%
= ® wE ' Local govemments t----- > = o = B
8 2 8« o eeeeecemeemesesseshecamcsmmssesssseesdeasea——.- HE
E o™
@ 8 g _§ CFC12 Airbags Shredder dust
O E- ™ } HFC134a

Car manufacturers and importers (take back and recycle/destroy)

Note: The same businesses may operate as dealers, used car dealers, or auto repair shops.
End-of -life vehicle _  Weight of vehicles supplied for recycling

recycling rate Weight of vehicles collected

Source: Ministry of Economy, Trade and Industry
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Guidelines for waste treatment and recycling

(1) Guidelines by product category (35 commodities)

Paper

Plastics

Bicycles

Carpets

Lead batteries for automobiles
and two-wheel vehicles

Fire extinguishers

Gas and kerosene equipment

Construction materials

Fluorescent tubes

Glass bottles

Automobiles

Home electrical appliances

Futons

Cassette gas cylinders

Pachinko game machines, etc.

Textile products

Bath tubs and bathroom units

Vending machines

(2) Guidelines by sector (18 businesses)

Iron and steel

Textiles

Car part manufacturing

Leasing

Gas

Paper/pulp manufacturing

Nonferrous metal manufacturing

Electronic/ electric device
manufacturing

Cement manufacturing

Factory-produced housing
manufacturing

Steel cans

Motorbikes

Spring mattresses

Dry cell batteries, button
batteries

Aerosol cans

Personal computers and
peripheral devices

Lubrication oil

Kitchen components

Single-use cameras

Chemicals

Electricity

Qil refineries

Rubber product manufacturing

Aluminum cans

Tires

Office furniture

Small secondary batteries, etc.

Small gas cylinders

Copying machines

Electric wires

Cellular phones and PHS

Glass sheet manufacturing

Automobile manufacturing

Distribution

Coal mining

11



Material productivity

(=GDP / Amount of natural resources used)

Unit : 10,000 yen/t
40 e

4

30

20

10
1980 1985 1990 1995 2000 2005 2010

Note) It is based on the real GDP after changes in measuring
the real GDP from a fixed- to chain-weighted method.



Usage rate of recycled goods

(=usage rate of recycled goods/ (usage rate of recycled goods
+ amount of natural resources used))

Unit : %

m i
/\J\\//\(

5

15

1980 1985 1990 1995 2000 2005 2010



150

100

o0

Amount of final disposal

Unit : Million tons

/

1980 1985

1990

1995

2000

2005

2010
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Trends in the volume of sales of containers and packaging recycled
via the designated body and those of their usage (1/3)

(tons) (a) Colorless glass bottles ftors) (b) Amber glass bottles
120000 150000
B Raw materials for glass bottle B Raw materials for glass bottle
B Other uses B Other uses

100000

120000

B0O00O

80000

60000

60000

40000

30000
20000

0 o

FY 2003 | 2004 | 2005 FY 1997 2000 | 2001 2003 | 2004 | 2005 | 2006
Volume of Sales| 44,005 57.425| 63838 73.804| 00333 94341[104672101 566 |06.514] 102,046 Volume of Sales| 46.374| 70.158] 88532 103,701 121696 (123430 11004z 121 707 {11 7.455]115 727
1 Raw materials for gass| 43,926| 56.376| 62.501| 70.388| 87429| 76.436| 95006 01.877|93.472| 99438 [ Aaw materials for glass| 45,057 | 67.189( 73,395 | 84,297 | 87.469 | 84.885 (107,044 (109,756 102935105051
boffe (percent distribtion] | (07.8) | (08.2) | (979)| (95.4)| @68 | (81.0)| (908)| (905) | (96.8) | (975 Ltimamiﬂﬂh} ©70) | (058 | @20 | ®13) | (719) | (BRE) | (8e9) | (©02) | B76)| (008
W Other uses aral 1.048] 1337 3416] zo04] 17805 e6es] @esa| 304z2] 2558 W Other uses 1,317 2970] 15,137] 19.404] 34227 28.554] 11.898] 11.951] 14520 10676
(percent distribution) | (22|  (1.8)| (21| 8| 32| (90| ©@2)] @5 G2 (2.5) distibution)| (300 | @2 | (7.0 | 087 | @280 | 312 | (o0 | @8 | 24| @2
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Trends in the volume of sales of containers and packaging recycled
via the designated body and those of their usage (2/3)

(c) Glass bottles of other colors (d) PET bottles
(tons) (tons)
120000 160000
W Raw materials for glass bottle W Textiles
B Other uses 140000 +— M Flastic sheets —
100000 — [ Bottles
120000 — B Molded products _|
Others
80000 [—
100000 T
60000 [— 80000 T
60000 T
40000 —
40000 T
20000
20000 T
- o |,

FY 1987 [ 1808 | 1880 [ zo00 | z2oo01 | 2o02 | 2003 | 2ood4 | 2005 | 2008 FY 1207 | 1298 | 1999 | 2000 | =o00 | zoc2 | 2003 | 2o04 | 2005 | 2008
Volume of Sales| 26,531 | 53564| 58036| 87.183| 02.734|100037] 94,051 | 97,205 [los.0z0|107,194 Volume of Sales| 8398 | 23900( 30605 68575| n4o12|112,.485]124 208 147 698 | 143032[106,445
19 Riaw masrisls for 8821 | 14818 ®589 7303| 5185 s5332| 15068 19816( 10880 22067 W Textiles 6077 | 16805 25188 38317| 48650 s89040| 57.445| 63554| 64.103[ 55458
boiie [peenidstiubn]| (332) | (277 | 0148 | (84 (5.6) 5.3 | (160 | (o4 | 084 | (214 Ipercent dstribution)| (72.4) | (7o.n | ©38) | G50 | G513 | 524 | we2) | 3o | wam| sy
MOtheruses [ 17,711| 38,746| 50,347 | 79.880| 87.549( 94.705( 78,982 | 77,389 88,140 84,227 WPlasticsheets| 1.112| 5218| 11450 23407| 37510| 45632( 50021| 54.589| 58788| 41,088
percent distribution)| (g58) | (723) | @54) | @18 | (G449 | @47 | (Ba0) | (7o) | B1E) | (788 (percent distrioutonl| (132) | (218) | (289) | (34.0)| @85) | @os) | woz | @ro | @in| @ss

[ Bottles 756|211 179 326 381 606| 11312 23351 12134 6493
percentdstribution))  o0) | o | 5| ©5)] o4 os| @y oss| @5 @S
WMddedprodusts | 366 1265| 2530 3802 5330| 5314| 3844 4239 6217 3087
perentdstivsion)]  (44) | (53| (64| (55| G| @4n| 32| 29| 43| (29
Others 87| azo| =2s8| 2723| 3032| 1893 1576| 1883 L7eo| 319
percentdstribution)) (1) | (a3 | o7 @ol| s2al o8l o3 oal oal w3
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Trends in the volume of sales of containers and packaging recycled
via the designated body and those of their usage (2/3)

(e)Paper containers/packaging (f) Plastic containers/packaging
(tons) (tons)
30000 400000
I Papermaking materials B Materials
B Materials other than B Liquefaction
papermaking materials 350000 [— [ Blast furnace
I Refuse-derived fuel B Coke
24000 I Gasification
300000 ™ M White trays (Materials)
B White trays (liquefaction)
250000 [—
18000
200000 —
12000
150000 —
100000 [—
8000
50000 [—
0 0
FY 2000 2001 2002 2003 2004 2005 2008 FY 2000 2001 2002 2003 2004 2005 2008
Volume of Sales | 10230 20,793 24358 29R81 27.163 26471 28,003 Volume of Sales| 43830 | 118470 | 180162 | 256,150 | 309537 | 365924 | 380,434
WiPemangneteids| 4,546 15,301 20,284 26,069 25,053 24894 | 26,683 " Materials 4882 9,246 23426 | 41626 | 56035 88,852 | 131,256
[pencent distribuion) (44.4) (T36) 833 (a0.3) (92.2) (94.0) (95.0) [percent dsirbufon] | (11.1) (7.8) (13.0) (16.2) (18.1) (24.2) (34.5)
WMaerals ober than [ 2,566 1,196 157 15 203 223 A7 WLiquefaction 3,348 7886 5,828 5847 6,426 6,003 4,389
percent distriution (25.1) (5.7) {0.7) (0.0) (0.8) (0.9) {0.2) Ipercent dsiribufon] (7.6) (6.7) (3.8 (2.3) 2.1) (1.9) (1.2)
MReisedened kel 3118 4,205 3917 2,897 1,807 1.354 1,357 Blastfumace | 24656 | 42306 46,621 58811 55870 | 36444 | 37282
(percent distribution] (30.5) (20.7) (16.0) (@7) (7.0) (5.1) (4.8) [percent dsirbuon) | (56.3) (35.7) (25.9) (23.0) (18.0) (10.0) (9.8)
W Coke 9771 | 50631 91175 | 120767 | 137980 | 174081 | 152,103
[percent dsiion) | (05 ) (42.7) (50.6) [47.1) {44.6) {47.6) {40.0)
1 Gasification 638 7529 11,188 28,076 52,203 58,641 54,559
[percent disrbuion) | () 5) i5.4) (5.2) (1.0) {16.9) (16.0) (14.3)
I ays (et 520 777 921 1.022 1.023 933 845
Ipercent distrbuion) (1.2) (0.7) (0.5) (0.4) (0.3) (0.3) 0.2)
|lﬂi=hshﬁ:1 13 o5 3 0 o o a
[percent dstibubon) | 0,0 (0.0) (0.0) (0.0) (0.0) (0.0) 0.0)
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Flow of collection and recycling of PET bottles (FY2006)
Unit : 1000 tons

| Delivered
for recycling
261

Designated
L ——— bodies
PET 140
Separately
collected
by
municipalities

268

Figures in parentheses indicate the
amount of handling by products



Examples of uses of recycled PET bottles

Fiber
Sheet
Sheet
Bottles
Detergent
bottle
Drinking water bottle
Molded
items A "_"
and other m i _
Stationery  pgT pand Garbage bag

20



Flow of collection and recycling of plastic containers
and packaging (FY2006)

Unit : 1000 tons

Sorted collection | Recycling | 1 Recycled products

261 _ Plastic products
132 '

Thermal decomposition oils 4

Delivered

fg for recycling
. 583
Lo —

» Blast furnace reducers 37

Coke ovens '

Chemical raw

materials 132 ‘

Figures in parentheses indicate
the amount of handling by product.




(thousand unis) Numbgr of units taken bac_k
. af designated take-back sites 150000

5000

4000

3000

2000

1000

Recycling by manufacturers/importers and

the designated body (FY2006)

Air conditioners M Television sets " Refrigerators = Washing machines

4 127

2843
2TlG

1,828

(tons)

160000
140000

120000 @

100000
80000
60000
40000
20000

O

Number of units treated

_ for recycling

117,849

T7.655

157,106

94 652

Recycling rate =

(%)
100

80

60

40

20

B

7T

Recycling rate

Tl

Ta

weight of matenials recycled

Weight of units treated for recycling

Source: Association for Electric Home Appliances
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Material composition of home appliances

Air conditioners Television sets Olthe_rS(coprerr )alloy,
Others (printed boards, gas, other alloy) Prastisd boarids glé[)zmum ARy
Aluminum/  9.2% . [
; 6.7% |
Aluminum alloy ] |
10.0% —__ Iron/ iron alloy—

= 12.4% |

Iron/ iron alloy

Plastic 45.9% Plastic Glass
0,
17.9% | 14.4% 61.7%
Copper/ / /
copper alloy
17.0% / o
SE—— - —
Refrigerators Others | Washing machines
(aluminum/ aluminum, gas)
9.6% r Others(other alloys) 14.2%
|
. ) Plastic
Plasti Iron/ iron alloy 35 79,
44.1% 46.3% '

Iron/ iron alloy
50.1%

.-'I 'r-
F /
F i

Source: Association for Electric Home Appliances
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Weight of materials recycled by manufacturers/importers and the designated body
(FY2006)

» Air conditioners, recycled: 66,791 tons  * CRT-type television set, recycled: 91,092 tons

Other val
material

Other valuable piaterials pper 4,456

» Refrigerators/Freezers, recycled: 112,106 tons  » Washing machines, recycled: 74,854 tons

Other valuable maierié
4,456 s

Iron

Mixture of nic
metal and irg

Aluminum

268 Aluminum

544
* Total weight of parts and materials that have already been treated so as to be assignable, with or without charge.

* “Other valuable materials” include printed boards and other plastics.
Source: Association for Electric Home Appliances
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Flow of recycling of plastic waste (FY2006)

Steges of producing resin, processing products and placing pr oducts on the markst

*4 Breakdown of MSW by industry (520)

Stage of discharging waste
*5 Breakdown of industral waste (488)

Unit : 10,000 tons

MSW Total waste

Flastic materials g Plasi e
Processing/Production i g

Liquedaciiongesification’ = 204 .. YT ITIITTETIEY ™
waste 18.0% Ihth-n;r f 209, .
Cthers 4.6% RDF E
Resin E | -1 E
e j = =
b -
] 3% E
B RDF Plastic waste E
Resin exported &0 h ) effecti =
a1 6% 721 ¢
Resin imported = 725, E
. — E‘ Ircinerefion for power genersion E
Resn products axported ; 200 :
L 81 E 20% .
128 incnersion ix hest appicaion :
. ——  Lgudresin 137 H
! 128 14% :
:
[ ]
Smple incnaration -
157 . .
3 18% FRSicinasis) ;
. g _,  not used E
Resin * {=»» The amount of production waste is not included in the amount of resin production. E— ] Landfil 284 s
recyrded * 2= w0 The amount for this year is basad on that of materials recycled fom the previous year (164) except for the 81 127 28% H
72 amount exported{B8). il 1232, H
s#n The aggragate total may not cormespond to the total amount because figures for individual amounts are o .
rounded off. H

‘2 l-'l-'l-ll-ll-ll'llill'll'l"l"l"l"l"l"l"l"l'--'--'--'--l-Il-'liﬂliﬂliﬂllUQFQliﬂl'1l'1l"l"l"l"l'--'--'-rl--l--l-'l-'.-'.-'liiltUQF-
Source: Plastic Waste Management Institute
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Generation and distribution of recycled paper (FY2006)

Unit : 10,000 tons
Pulp production 10,798 -——-——- - Pulp export 209
T — Pulp import 2,176

Pulpwood consumption I Pulp consumption
|
g;,%%g'l } Paper/paperboard import 1,651 — Ir————r- Paper/paperboard export 1,216
i | |
Import 25,153 ¥ 4 . —
Total 35,544 " Paperipaperboard production v | Paperpaperboard consumption el
107 Paperl Bt 541 Lt o
_ > : j * 8,716
Consumption 18,778 paperboard supply > por
""C ___- 31,107 (27.6%)
onsumption
Pt Collection by citizens
(town clubs, schools, kids clubs, etc.)  __
p 7 —- Collection by local gover nments «—-
— |
-3 g = 8 | ! Collection by newspaper distributors ~ «—-  Households
25 £ g | | A | T
= 2 [ e | ! -
D = = E | | @ =]
5 2 ts S | | - R 1 & 2
gg % @ «—-- Collection spols ¢ | a s
= o = | - - o =
= | Collecting __ Community @ 8
3 % 101 g | v +T businesses [Mainiy wholesalers disticts) ,g 5
- @ E | i r— - g
25 '~ Intemediate businesses - IEHTEJ!WS}_]E‘%E& 8 E
a (incuding collecing agents) ™~ s b SNl o bl
. ————— | o S
g 3 , Large sites*
£ 2 <——- Tsuboage businesses «———-—————————————- [Faciuries of comugeind pepes,
o= paper confainers, priring,
18,819 [ ——— ) i ey 22,825
A department sores and supermarke) (72.4%)
Used paperimports _ 1 |  Used paper exports
72 3,887

Note: Figures with * are estimated on the condition that 80% of used paper was recycled as pulp.
Source : Annual report of Paper, Printing, Plastics Products and Rubber Products Statistics, 26
Japanese Trade Monthly Sheet
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Standard processing of main four home electronics (1/4)

CRT-type television set

(Manual disassembly) (Machine disassembly)

/‘ PCB l

Collected Enclosure | Crusher |
television i ‘
D | CRT

| Metalmix |
* (@luminum, copper, etc.).

1&

"R EEeSS -ew
o
=

Plastic

" e -

Dust
(landfill)

~ Recovered and recycled.

(Source: Website of the Association for Electnc Home Apphances) 28



Standard processing of main four home electronics (2/4)

Refrigerator and Freezer

(Manual disassembly) (Machine disassembly)

I Metal mix
Fofl (alummum copper, etc.)

Compressor, capacitor

R R

Collected " Enclosure |

refrigerator

Compressed

urethane .
Insulating

Refrigerating oil .
Recovery " CFCs Dust
of CFCs ; (landfill)

~ Recovered and recycled.

(Source: Website of the Association for Electnc Home Apphances) 29



Standard processing of main four home electronics (3/4)

Washing machine

(Manual disassembly) . (Machine disassembly)
_ . [ Metal mix
lﬂ’ Motor « [N ] (aluminum, copper, efc.)
Collected o
washing Enclosure }

machine
Plastic

!l BB i :
I‘Brinel a -
Stainless washing fub - Dust

—— (landfill)

~ Recovered and recycled.

(Source: Website of the Association for Electnc Home Apphances) 30



Standard processing of main four home electronics (4/4)

Air conditioner

(Manual disassembly)

Compressor, capacitor

\
Collected
outdoor
Cooair
condmomng
unit

' Enclosure

LR R R N R R R R EE R REEENRSES}E:;

Refngeratmg]‘

Collected

Crusher

oil _ ‘
indoor
O air

Condmomng Enclosure

-r =
L . exchanger

(LR I NN N

(Machine disassembly)

Metal mix
Iron (aluminum, copper, etc)

s 4

Plastic

Dust
(landfill)

. Recovered and recycled.

(Source: Website of the Association for Electnc Home Apphances) 31



Example of recycle of home electric equipment

Recycle Returned products Reuse

Cancelled and/or expired
home distributing Panel
of electricity

LTl
' Others
Dismantle * corrugated pad
* Attachments(wire)

*Plastic cover
-Base(no color change)

Landfill

-

Expired Equipment
(90% is expired)

Others o
- corrugated paper t etgst;
-glass rubber parts

- brass screw

32
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Examples of advanced recycling schemes

Material recycling example — Waste washing machine tub to new product
“Self-circulation material recycling”

of waste washing machines

Design, production, shipment

Crushing (12mm or less)

Washing tub molding Extrusion, pellet sorting 34



Material recycling example — Waste washing machine tub to new product

“Recycling to other home electric appliance”

Waste washing

: New refrigerator
machine

35



“Self-circulation material recycling of glass-reinforced AS resin(ASG)”

" Used air-conditioner \ AS : Acrylonitrile-Styrene
(indoor unit)  Crushed

.

Collection and sorting

S—
dedicated

- Cleaning - Removal of metal
- Crushing - Pelletization

_Recycled
AGS
pellet ;

Source: Report from the basic policy WG, Waste prevention and recycling

subcommittee, Environment committee, Industrial structure council
36



Recycling-oriented chair
(DfE : Design for Environment)

37



Recycling uses of ELVs

(Law on Recycling of End-of-Life Vehicles)

o Engine (ron, aluminum]-+iron products in genaral, aluminum products

* Cooling liqui (akcohol -+ supporting husl of lor boder incineraton

* Wire harness (copper)-«copper products

« Batery (oad) -+ battery "~

' O (of) -+ ’ o for boder ncineratorns

-mw[&cwumm sbrass products, aluminum products * Body (iron) -+uto parts, iron products in ganera

+ Doars (iron) -« uko parts, iron products i general
* Windows (glass) -«Glass wool
* 5ot [orehare boam, bt} -+ sound-euding maderils or can

* Hood (Iron) -+uto parts, iron products in general

* Front bumgper (ren)
« bumpar, intarioe/extanior pants, and toolboxes

» Trunk (ion) -+ auto parts, iron products in general
| * Suspension (ron, skminum) -« s, on products n genen

» Tires (rubber) -«rmw/Susl materials for cement » Roar bumpor (resin) - bumpor, interorfaxtanor parts, and lookanes

+ Transmission (iron, ahaminum) -« iron products In gonaral, alumirum pats
« Gioar ol (off) -+supporting fuel oll for boller ncingeators
* Catalybic comvertor (pracious matal) -catayic comverter
Source: Jaoan Automobie Marufactues Assocution
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Examples of advanced recycling systems - Automobiles

Example — 1

Recycling plastics collected from bumpers are reused as raw materials for
producing car parts.

Engine
under cover

Seat back board

39



Examples of advanced recycling systems - Automobiles

Example — 2

Recyclable plastics collected from bumpers are reused as raw materials
for manufacturing bumpers

(New car bumper

4

Car maker

Dealer

]

Collection of
bumpers

A Recycling process

Recycled materials

Removal of Removal of | se
coating film coating film

09.9 98.5
Extrusion  Sorting  Exfoliationof . #%*,
, coatingfilm %4 *#

| Recycle maker

(Source: Data by the Basic Policy WG, Waste Prevention and Recycling 40
Subcommittee, Environment Committee, Industrial Structure Council)



Examples of recycled of concrete aggregate

41
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Reduction of material consumption by changing process
(Glass lens)

<New material

<Previous material> : '
(80% reduction)>

Grinding
portion

Grinding
portion
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Weight reduction of PET bottles

Lightweight

Conventional bottle

bottle

Weight reduction of 500-ml bottles
from 32g to 23¢g

Source : Website of the council for PET bottle recycling
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Percentages of weight reduction of PET bottles

Manufacturer Bottle type Reduction | Percentage
Ajinomoto 500-ml bottle for Amino Vital 32g — 26g 18.8%
Kewpie 500-ml bottle for mineral water 329 — 279 15.6%
Kirin Beverage 2-liter bottle 639 — 429 33.3%
Suntory 500-ml bottle 32g — 239 28.1%
Toyo Seikan 1500-ml bottle 59g — 51g 13.6%
Nichirei 500-ml bottle for Acerola C Water | 32g — 28g 12.5%
Coca-Cola Japan | 2-liter bottle 55g — 48¢ 12.7%

Source : Generated from “Appendix 19” provided by the 23" container and packaging recycling WG
of the waste prevention and recycling subcommittee, Environment taskforce, Industrial
structure council (Website of the counsile for PET bottle recycling)
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Weight reduction of 200-ml milk glass bottles

Traditional

Modern

bottle 244g  Pottle 1829

Weight reduction of

20% '

New bottle

(light and coated)

1409

",.. -’3

Weight reduction of

23%

Weight reduction of 43%

Average reduction per bottle x  Shipment (‘03) Saved resource
Large beer bottle| [591g (°97) - 549¢g ('03)] X 97,700 tons 40,900 tons
200ml milk bottle|  [244g ("97) - 225g( ‘03)] X 151,000 tons 29,000 tons

Source : Glass bottle recycling promoter association
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Weight reduction of paper containers and packaging

| | I
o | S
Before | |E | | i
impro- | [& | | |
vement | |© : | ‘
I -
! |
I |
I )
L
I |
After | o ! | , | |
: | | ! !
impro- 1 g3 | | i
vement - ||| | | |
o .
L | | |
1 | S R ! e
I )
SRR

Source : Cases of 3R improvement in paper containers and packaging, December 2007

(Paper containers and Packaging promotion councile) 47



Expansion of avallable volume In the same dimensions

Compressor: Approx. 50 C

Higher function (performance, capacity) in
the limited external dimensions (resources)

*500-liter level function in the external
dimensions for 450 liters

Development and use of high-performance \
vacuum and urethane-insulating materials for
increasing the effective internal volume

Development and appropriate arrangement of a

compact, high-performance
compressor and prevention 2
of effects of heat

Development and use of high-performance &'

Expansion
of volume

fans for integration

Compressor: Approx. 50 C

Source : Material from basic policy WG, Waste prevention and recycling subcommittee, 48
Environment taskforce, Industrial structure council
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Use of various wastes and by-products for cement production

o

—

Auto mobile
industry

~lron
industry

Paper
industry

Power
generation

\‘
S

industry

Waste
treatment
industry

Smelting
industry

Housinréiﬁ
industry

¢ Waste tire,

| molding sand,
| waste paint

___ Slag from blast
[ furnace, steel- Beies
making and Fly ash -~

s

“Sludge of
paper-making
. and ash

Coal ash and
Gypsum from
desulfurization

A -

—

| Non-ironslag

) _{ Waste tatami
| (Japanese
| carpet)

4

Ash and waste R
plastics —

Cement plant

y

1 Sludge of sewage Local
< and water purification ]
I and incineration ash government )
_ Residue of distillation, h
<" waste glass, bone ] _Food
~I" powder, plastics L industry )
A 1 ] C t t
,’1_ Waste soil, Scrap —— onstruction
~_— Materials — | &civil industry
= - -4
{ . ! (0 N
1| Wasteoil, waste | Petroleum
. catalyst, sludge - industry
L R O RSBy —
A 1 =
=g Waste solvent, ( :
< waste catalyst, Chemical
~"| waste plastics . Industry
] s B
1 [ ash Printin
B¢ Waste solvent, industrg
- 1 | waste plastics L y
/— Waste plastics f Agriculture
50

Source : Japan cement association



Main waste and by-products utilized for cement production

Use of Slag from .
blast furnace

- Others 2%

Self use 3%
Civil
construction 3%

Concrete |
11%

Source : Japan cement association

B Use of waste tire [

I Use of coal ash B

Landfill 3%
Others |

Power Civiland Cement
: generation at construction 64%
Direct | paper mill 17% °
modification 32%
use 15% ;

Iron works 4%

Thermal recovery except
cement, paper and iron 4%
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Removal system of phosphoric acid from waste water
of liquid crystal panel production

Reserve osmosis membrane

Positive ion exchange resin Vacuum evaporator
P

£H =, o) ;

/ (A 50 %

|| D Phosphoric acid
/ '\ L (Valuable)

, 5‘3:/ | ’* \

‘*uf__.. et bt

Removal of impurities |
(Aluminum) by adhesion
with resin

Concentration of removed
phosphoric acid
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Recycle of the sludge of waste water treatment from the
production of liquid crystal display production to fertilizer

Waste water treatment flow

Waste water containing phosphoric acid 'III Recuce ﬁ
oy P s|udge amount

and acid and/or alkaline substances
—

Discharge

Waste water containing organic materials
Waste water

treatment >

Production

Equipment for
removal of
hydrofluoric acid

Waste Treated

water waste L i
of HF Sehvd (\j/vater Dehydrated

ehydrate sludge —
T~ sludge J .‘" __'“\I

Reuse

_/

Recycle {

Raw material for ' —_—
chemical fertilizer T

Raw material for
hydrofluoric acid

(source : Toshiba mobile display co.,Ltd. ) 54




Zero emission by the recycling system of waste sand for molding

Mold/Casting

New SV Mold of sand

Transport
Available . ‘ waste sand to
size Sortlng reclamation
plant
( Reuse '
Waste sand
Under size Over size

‘ Recycle use of sand '

LR 2

Brick Material for road construction

Source : Toshiba power systems company =



Recovery and reuse of waste methanol

! b —
------ ement ! l'..."'-"‘"lE E
i Disuse  Methanol for A
« industrial use
|'r - R N S
- e it g
E et > il £
= Waste RECOVEr  f---mmmmmmmmmmmmmmm- 3
" methanol todrums T 50 o
[ Methanol ©
Waste water =

from processes
i Waste Water

Waste water treatment
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Reduction of consumption of new material (Sulforic acid)

Waste water *

waste water q waste water */

treatment of HF

containing HF & N

(O]
c
=
< treatment of HF
=

pH adjustment

. Dilution etc
65%Sulforic acid _

(containing Hydrogen peroxide) ========scccfcacaacacaana

Batch SH

Sell by very low price
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Material saving of vacuum insulation at

cutting process of a sheet

¢ Before )y

Efficiency of
material use : 86 %
Operator decided
trimming pattern.

C  After )

Efficiency of
material use : 93 %
trimming pattern are
decided with PC
calculation.

528%mm
—— {763mm —w e — 1763mm —e—
D |a|® D |a|®
@ @ |@® @ @ |® @ D | @
@ ® @ ® @ ®
e
5080mm
4+—  1610mm —®»4— 1575mm —®»4—— 1895mm ——»
@ 5 ® — 1 2.® @ ®
@ ® | ®
) = @ _ ®
2 © _ @ D
@ ® 3 @ @
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Reuse of recovered HF & HNO3 at an iron company

Chemicals supplier

e T

3
:

Reuse
120 tons/Y

Iron company

l Semiconductor plant

- e = A r
N

i Recovery / '

1W _

| aste water
. treatment \

Quartz tube

Wafer ’
l Cleaning process I

Separation,
Adjustment

Sludge Cleaning process
of stainless steel

Reduction of sludge : 300 tons/Y,
Reduction od CO, emission : 52 tons/Y(by LCA)
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Recovery of Silicon and reuse of water
from polishing process waste water

Semiconductor

process cleaning water and

high purity water

l Supply equipment of l
|
|
i

Filtrate
water

Waste water from
polishing machines
Concentrated
water

Recovery
equipment '

Iron company (Dehydrator)

PSiP(Pure Silicon Paste) |
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Recycling of off-spec wafer for semiconductor
to solar cell for solar panel

Left : Waste wafer, Right: Solar cell Advertising panel using solar cell
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Waste water recycle at plating plant

RO : reverse osmosis
membrane filter
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Recycle use of cutting oil (oil for cutting of metal)

< Before > < After >
Cutting oil Cultting oll
Cutting process Cutting process
Sludge Sludge |
" " Recycle
Cutting oil Cutting oil (1/8 of total)
Waste |: Centrifugal :|
' treatment separator

M I
Waste treatment

(Reduction of waste
generation)
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Recycling of sludge from fluoric acid waste water treatment
(main component : CaF,)
F : Raw material of Sodium

, hexafluorosilicate(Na,SiFe) Process flow of Phosphoric acid
Ca : Raw material of Gypsum
(CaS0,-2H,0)
Raw
materials @ Phosphate ore )

Decom- || Sludge from fluoric acid
position J®""""""a waste water treatment
Products l e
Cere_ Pho_;j gt?gr?r_ R_z_
— sphoric aci ecovery
Fluorine product -
(SodiumIO . equillpment
hexafluorosilicate) | :
| Condensation/ : Add upper sludge as
Phosphoric acid [ separation : raw material to make
for industrial use by-products
Pure Phosphoric ot Waste water
G)(/j)sum ™, * !‘.’6._;;‘;‘;;1 T IIIIIE
(for board & cement) ./ N ﬁ___}'____ﬂ,
T—
Main components _ - Ca,(PO,),CaF, + sio,
of Phosphate | |
Ph l h l Sodi :
- - odiym
Products = ficacd_  t Gypsum + hexafluorosilicate

'[H3P'Q4] {GﬂSG4'2HzU} {NﬂzSiFE} 64



Thank you for your attention !!
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