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WIS IIEHET S,

Q) =Ef&
@1, BEEMHHAS R
HEEICRZOREDLOEA T AR ERT L. BEEASADEAMN 10 =
JUEH == —ILDI ) TSRO LEEZSmMA L 1 5mIZHRE LT
HEBZEA, FEALIBREOATSAA LY FOZITONBEIZH ST
BY., FEPENELSF-A, R P VRTEHHOICEET S EITLY
TSRFvIENTL—LOBRENI AR ET—ADEZLETHEEEIZAY.,
EEMENL ST,
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M5 : 7Y T —D5 25k Y EER X6 : EHIEHERLE LK

v —TJEEER R (1320%1000)
7 RERICAWEREL/ SRIL

@-3. BHEDMWS R

WSD)HA I IILEHET. BEEEEELGETRECTHNEMICERS
N5-OBRECBETMEEDRSE/IL— MBI TETULEWMRRIZCEWNT
AREEOEAIIFHEL LI LERGTETCTHEL TEREEAZRE -
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@ RERHER

@-1. KEEH/INRILTILI 29 LIEE
7»:&#% SHICEYERDHA, EERIDH., ER+EFRI G EB LY
BENAHY. SEADTR FRDBEIIHBEEL TIRNEBNFEE &R

LTHI/3D1RELYTEHNT RIZE o1,
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FR Y

8 : O— LAz Ko : O—/)LEMLEK

EERRSEEOREN O —ILBRERERICT S LICEYTIRENYY
Vb EBRIMTESEIICLE,

BEO—)LDT =FFHE (0I)~1031)) [LFATHE,
WRREONRKRE,. B11, B1208YRADERNEZREYHYIZIXZ <D BS

TSHDEANEDOND, ANRNERENDNLEYORENZBDLOND,

K11 :BLEMNEEYHY X1 2 : BEDERNREYN
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K13 : O—)LBEREOXKBN./ SR H14  BERENE-A5RALY k

® BEIZHT BERE

-1, BEERBONGETSIAFVIHATR
BREEEMABEDIVARTOREICLYLEENKRIDAEY EEMICEXRTET,
MERIAVATEARNDONEEIZ250 k g/BfEfEof-M, aVRFEAKSS
0 k g/FEICAEEARENICM ETET,

&3 FRNEEDHR
T25E | 2012 FE | 2013FE | 2014 £EF A
WEHEEA S X | GMA 190, 617 1,519,742 1,500,000 | (kg)

Bl B B 5 917,073 638, 404 600,000 | (&)
ANEHEESTZ X | GMPV 0 470, 000 108, 050 | (ke)
BEARILER 0 23, 500 5402 | (&)

TIRFIIDAZAMBEENFEE (FEY) ORELY LHED LT
TSRARFIVIMASROFEHYEE 3.08kg

TSRAFYIDHDFHEE 0.26kg

AOADHDEHEE 2.82kg

WEHEOEAT (FEIDORE) EITSRFVIEENTH0. 47 kg THDZ
EMBH0. 21k ghHTRFEDKRTH-T=,
WREHERARTOTSAFYIEEFO0. 36k g THAZEMNS0. 10k g
A RFBEDKRRIZE L TET =,

WHEHIZE-2T130% (FSRFYIEEL) HSRDMEBENDVLELLEST
BY., TSRAFY O EEEBSAICHETHRAAREE o 1=,
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WHEA SR EHZHFEEAT HRIEENEEREZLSLT. L LBERILEZITAL
FhE10A (R) /k sDURERIGFELELKN3 400 FHDERANIMNST
Wz, BREEALBERIETHZEIZCEY1450HDFTLENREEL, &
STHEREZZRELAEVEAICEVWTAELLERLTH4 85 0 FHDFIRE

[ZEML TV,
x4 BFEMEE

201248 [2013%FE [2014FE | &
® RER 190,617 1,519,742 1,500,000| 3,210,359
BOAHE (R) @10 M/kg | 3,812,340 | ~15 197,420 | 15,000, 000 -34, 009, 760
@ RER 190,617 1,519,742 1,500,000| 3,210,359
ALy bEE @Mk | 857,777| 6.838.839| 6,750,000 14,446,616

©-2. KBH/ISRILHS R

ERRODKBGHNARILASRELTERESERK. REEGOERO—ILIZELS
AHZADFIEZERL-FER, ALEMIC1EE. 208, 3ERIBEEATS
CETHSRDRIEN 2 6%~4 1 RBIRETHDZ ENHHh o1,
BIRERODKBEHNARILASRIE1EEDRATIEIZ 0O%DEENH S AHH
BTZEH5I R o1=,

K2T, BATBIRIZ, /SRIUDBKEL (EW) EEZEEDNV KR VITHE
CHEEMERLEL D,
HSADNFHTED LS ICHEIEECILBRIZHS R %5 LI-IRE TRIBAER
ZITo1=h NRILDFEFEICK YRR 20%~90% L2 < £ D,

D) AVREER - BERN\ARIVEIATSADRBEERNMEVND TSERRBEELT
T BESIHRFERREESHBENDETHD,

%5 R HtT5 BHRENARIVIZEDZHTSIRDREE
9, 847kg 8, 425kg 7, 349kg
WEIE | SRUE B WE2E | SRE | B WE3E | SME | B
| B & | B & | B &
1.2~2.5 615 6% 1.2~2.5 559 6% 1.2~2.5 647 7%
2.5~5 548 6% 2.5~5 488 5% 2.5~5 464 5%
B 15 B 6| 0% | &SR 3| 0| | BAER 1] 0%
vILE 8,425 | 86% wILE 7349 | 75% wILE 6216 | 63%
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A5 R
KE 0% | | EEE 0% KE 0% | At
&8t 9,594 | 97% &t 8399 | 85% it 7328 | 74% 26%
= 253kg | 3% | | @R 26kg | 0% =3 21kg | 0%
x6  BHZH ZHER/ARIVIZKDIATSRADORBEE
9,951kg 1, 228kg b, 966kg
BFER1E | (2BE | & BF2E  SAE | F BFE3E SRHE | B
=| B a =| B a =| B a
1.2~2.5 1,240 | 12% 1.2~2.5 620 6% 1.2~2.5 389 4%
2.5~5 1,330 | 13% 2.5~5 620 6% 2.5~5 353 4%
B 1 ZE R 48 | 0% | | & F1:E A 12 0% | | AAER 5[ 0%
TILE 7,228 | 13% LB/ 5966 | 60% L/ 5173 | 52%
AR
KE 0% | | &RE 0% | | &RE 0% | #IBESR
A&t 9,846 | 99% | | A&t 7128 | 72% | | &&t 5920 | 59% 41%
aox 105kg 1% ax 100kg 1% ax 46kg 1%
x7 v —TH BERNARIICKEDHTZTADORIEEER
151, 062kg 15, 106kg 10, 272kg

B 1 E Zl BF2E SME | B BF3E  SAE | F
=| RHEE | & =| B a =| B a
1.2~2.5 48,339 | 32% 1.2~2.5 1510 1% 1.2~2.5 1027 1%
2.5~5 84,594 | 56% 2.5~5 1510 1% 2.5~5 1027 1%
B 7 ZE R 755 | 0% | | A AER 75| 0% | | & J:ER 51 0%
Ny Ny Ny
—k 15,106 | 10% —k 10272 7% —k 6163 4%

il

A E|
KE 1,510 1% KB 1510 1% KB 1027 1% | B
Ak 150,304 | 99% | | &% 14877 | 10% | | &% 9295 | 6% | 94%
aox 758kg 1% ax 229%g 2% ax 977kg | 10%
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@ B#y - BiR

ELVOWS (D42 FI—ILER) R MADEDLE NS R E— REHEE CTHR
L7-&7T. MERZFEALEERXREICKYASRAEPREZTLSH#T 5,
HMBEDORERECREEERAARICLYIEILT 5,

ELVDBL A5 DIRDEURIZE, BERICEDEXEZZEALIBERDOOL Y O
ERAVUYADILLEREIZT B,
BMBAYASIRICOVWTNY—BBEREZERLTAHASIRETSV—D5%
ENMAEEHEILT D

@ =Ef&

@ -1-1, HBERASHEAS R (GMIV-WS) DR

BhtE o> AERAWRM (FDS650 U <R 1>I2&Y. BEBEAEHLE
HOIREASREGHIEICHBT A EICKYNAZEERILT 2 HEERIL
L=,

AIREL R Y bR EEDFT . F-HSRAL Y FOREZHENC L YBEL
WIEO—)LD&REI VT I VRAERIELIz,  7mm OEHEHA S RITH L.
2.0~2.5mm (Big23~25C) DYV IVTIVANZETHD (K2), 1=
L. FXRE (XITKEB) IT& > THEECESIAEILT 5D T, FXIRE
ELEESEDIDHELNDHD,

WREIIIZEED 1. 20/ DD 2EDRERETHLRVWMERNABON DSz, BEDMHIE
DEEZFBR-THHICIEELGIETHLSIDT., BHLHUFL &L xBEIL &AL
TEDLENDHD, ARE—FRZBRCTEHIENTELDTRHBIIEODTILHLE
HEIzDHEMNB,
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2 WRERASRALY

@-1-2., BEBERAGHLEHS R (GMV-NS) o) hRE LRI
WREZICASANMIE LE-FRMEZ. ERANLVIL<EI>ZRAWERZEICE
Y, & LI=HSRA Ly k& PVBhRERICTELZ5EE LEURT % 5% T 1R
Lo #ERELTHREHBEEDNDREREIL40C~50CTHD, ELEH
TR TED . RBELERFRERILT SLENH D,
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@-2-1, HEFERRIEAS R (GMWV-BL) DEERELR

WStz GW-BL 5., BXEICK Y BRI DEEZEIURT S AEEIRFEL
fzo E=W—FRICKVER., TOREFLVEENHAEHEELGERIIL
3R, 7V KRBEICKDFBELREMEN LN o1z, BEIL 1 %HTER. X
RIBEXH A O CHRETH 1=,
7 IXBBERBEDBEETR1IEASRAELBORBERTH S,

AR FIBOLEFZ RRRIBALIES &

7 : GMV-BL 0 AR &k B BRI Bk

& 1 : GMV-BL B FIBR (S & 5 RERFER

i R A S15R
& %5 GMV-BL (%1 GMV-BL AGV (3%2)
BEifg RS
g 5. 16ke 0.027kg (27.45g) | 0.009kg (8.88g)
EEL W) | 99. 2% 0. 05% 0. 02%
SR 7.1% (0.63g) X3
fiik ¥32 (¥6/kg) ¥0. 16 (¥6/kg) ¥63 (¥7, 029/kg)
(2013/1/24 81%)

%1 GMV-BL : Glass Material from Vehicle Back Light
%2 AGV : Ag (B) from Vehicle
KI=ZHERIME R P T—2I12LD
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IREHAR LIz, BRIFICTHSEETHI~SNREEMET 5 LEFEFNTIL
LIBAIRDRANOT LG D, RARTRIND LR T vILKKRETHES L RIB
LE-E@EZERIR LIz, BRATRESFREERNSDA OO0 LDHFELHERT
E=H. BIREABOH TOH N -HMNIEIR FELER L THEMLEURAET
(XEWNEHBR L=, BERUNDFEEZRIT I IHENDH D,

@-4-1, BERAVBAUYH SR GMA-W) OUHA YL

N —BIERICEDBAYVHS AL (VA4 —) EHASADDEMA
EERI LTz, FHRBRICIVBAY LTS R ZHHBEMABERE. N8
BHEICBAL, ASRETAV—DOREEEREIT o, NV —REBRHEKTHE
BHABERRETHDIN. AV LEDI NS AL H D, HHEEDHE (231
UL) #RLAENL, BESBMTELVWETSAV—ILORMBLELTOZA
BEEXFFE-SBLVDT, FIEZRLENODHMT I ENEBETHD, 5mm L
FDASRIZIFAHIEFLTLEIELZT VD, BFENTTESmMULEDAS R
FEWERT S, SMmUTOASAAL Y FMIBGE#ICKY ., BEARUVHEMSE
HIRARALY FERBELBEBRT 5, NI —RBERETHEIEREL, HIEE
DREICTDHZENTES (K9), HESDWVIZHMITT, 5SMmULEDHS
ALYk (B10) (ZBEHEL. 5SmmTOASRALY b (B11) I$HE
THEIZEHT, HBMRELHMEDHSRAAL Y FZ2ERTEHIENTE
= (B13), HTREMBELZL DT HENTE z, Tt DS BULTERIL
TH., WEELSDIVTITEATS (K14),
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EHOEL, TERLREITKRELHETHSRAL FORRETHENREETH
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ELVOWS ASRICERASNATWSELEASAOFREEEASRALY FD
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FRERE. AZSRXALY FEBITKEYHA I IILHAERMIZIRE > TLVELDT
WS AHS AN ZTNENDRENBEZER L TKEYFA U IILOHEZBEIELT
FER25F59 AN EET -

@ Bw-Bi%
HREEORIB CAEN R RERE L REERESETRELYT %,

@-1. FEtHEDHFR
ASREMBELEPRIRESTEDMT S -ODORBMEDFRICE YA,

B L - REIIERIBERIC & D RIBENRICE T S KRR ET o=,

FRFE BE

FIsERER BHOEHNIADHZ R EFRRDFIHRK

SRERAFIEE & SSEHRGEA (IR - £ Y IC K S RIBRE) DREA

EIARIBEREE | LSRR Y ORI ARERRE
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TS ERATEEES LEE - (1)-369 1%
JKERIE A V) 7 LOKIAR

pH :pH> 11

ME EBT7TILHUME

T2 BEORREHICBWTREETHD, (TLFDFEH)
tkE :1.49 (20°C)

FERDBERDELIC K DRBEREDRKRIEEIT o 1=,
FHMBEZ—EDREICIE - REY HFT. RBEEDHERMAHET,
HEHERIIUTOEY EG o1,

x 1 BERECRINE

FefE (H) 1115, 2125 3|3.5| 4|45 5|55 6|6.5
ER i 0| 0] 1 1 1 1 1 W 2y 2| 2| 3
K@ |5.5/55/ 6 | 6 |6 |6 |6 |6 |6 | 6|6 /|6

ER i 0 0| OF O] T 1 1 1 1 1 1 1

1

: K@ |5.5/55/ 6 | 6|6 |6 |6 |6 |6 |6 |6 /|6

3 4@ 0 | O | T 2 |2 (22|22 |2)|2]2
Kigm |7.5(7.5| 7 [6.5/6.5/6.5/7.3/7.8/7.6|7.5/7.5|7.4

1 ER i 0 0| O 1 1 1 1 1 1 1 1 1

Kim | 7.5/7.5] 7 |6.5(6.5/6.5/7.3/7.2/7.3/7.4/7.5|7.4

&2 kR (A 25°C~35°C

BefE (H) 1] 1.5 2.5 3| 3.5 41 4.5 5| 5.5

FME | 0]

ol —_ N |~

KB | 26 |28.7]29.5]31.8(35.1/33.4{33.1{32.5/31.5|31.5
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C4Y7°01 KB Ca4y7h2 KB CTC3a4y707 KE T3I4Y708 KB
=470 Ml -=—%Uy7N2 @ S—-%v707 FRM@ —=—%U708 FEf

KB &F
40 6
35 [ ] M ] i

N L] : 15
30 [ /
M : H M 14
25
20 [ 13
15 &
iin 2
10
3 ! 5 s = £ = = = S
/ /]
0 rl_l 1 d 1 D 1 d 1 1 1 1 1 1 1 1 0
1 15 2 25 3 35 4 45 5 55 6 6.5
B3¥ [

B 7 - RBERRE & RE DR

BT, 212D TIFYEEZEEZER WRE) OFFFRALE, 1~2

R (EETRBSETI N 6RHETRELELEIR AL, TDE2

A BFRILAIRNICIERIBESE T 2 MR L 1=,

BT, 8 TITHZEEMEGREE25°C~35°C) LTHEARAL. 1 BHE
BEETERELLBE L THRBREICKRE GEVWVDERERE-, 0% 3 B[
Eﬁf%”%ﬁ%? sz:o

BRELT, FEEKRIZOWVWTIE, AKEZTIMET 2F TRIBFERZERET S
%biﬁémfgf:o
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B, LREARNOGASARTORBRYEZRESELIETELRDRENT LN
SHAREMEZERH L 1=,

FIESHRZRESELE. HBYDRORIAZEME L=, BHRTRIBER
ZEEL T, LECAIREMEDIREEZRME L 1=,

BEL, RETHICHBEBEADOEZREL 5 LAEEZHEICLT, 1/3EARIBERIC
EMNARICEREL., FOLEAEEGT S2FETHBMREL, EHEBIRATSHET
ASARTOHEBEYMRER ST,

RAEFICFSLERBTAHS AREIABREYERENZLLELZDT, 3
LERITHEEYRRIEEHRBYREDAD., REWMZEEML 1=,

X 8 : ffj 5 R B4

X9 : RIBiE
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3

10 :#{FYMILERK (FiL)

HIBERIRE 40°C (£5C)

B () |1 (152 |25(3 (35|14 |45|5 [55]6 |65|7 |8 |85(9 [95]10] HA
B
1| A oo |2 |2 [2 |3 313 3 |4 4 |4 4 14 |4 [4 |5 |5 |5
2 | FEAm 0 |o 1 |1 2 |2 3 |3 4 |4 5 |5 5 10
3 | AT 0 |lo |1 |2 [2 |2 2 |2 3 13 4 |4 4 14 |4 [4 |4 |4 |15
4 | FAM o |lo |1 |1 [2 |2 2 |2 3 13 3 |3 3 (3 (3 |3 |4 [4 |20
SR Bl RO SR B B R
5
4
3 —=— 1 3%
& 2 ST
ﬁlﬁz 3 FEih
—x— 4 5
1
0

1 15 2 25 3 35 4 45 5 55 6 65 7 8 85 9 95 10
il G3)
B 11 RIBEEEREIC L S RIBEKRE AL

AAEHTITREZ 100L & L. FIBERHZ 1 0 ERE LA, LLEDKE
REUBBEZK LTHRBYDRZRESEDIHBICHLLERAH Y ESMEH (K
SLEHE200L) T, 1 OMBEOERAENTEZ o 1=,
HIZHEMERH) 2 LTF20THNIE, FEEEAEDETEZ LITNE 1 S
L= DMERBOEMIRADZ EEZDND,

59



Tz, RBEREITBE -z, AZXAL Y FOEE LA LT ULVERIZ,

3L

TICHIEERIOMNELLAICASZRE(BEET) Lz NSZERET DS
TRIBHEISETLEASAAL Y FERBEORTMICEESEROTHS A ALY
FZEIRLEZ S L=,

K3 FMBEOREICEL D, FIBIKREOHEE

12 : A&

i
s 1] 1.5 2| 2.5 3| 3.5 4| 4.5 5| 5.5 6.5 &
(5)
(%)
1| &4 0 0 0 1 1 2 2 3 3 4 5 5
2 | F¥{@ 0 0 0 1 2 2 2 3 3 4 10
3 | FTif 0 0 0 1 2 2 2 2 3 5 15
4 | ST 0 0 0 1 1 2 2 3 4 5 20

RAMBIT T &
FMBDREDREZEZASEICLD, FRMEEIREZLTSZLTETD

REFR NI,
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FIBER DORLIT & D RIBER B O HERR

=
R
1 15 2| 25 3| 35 4| 45 5| 55 6| 65|FE
()
(%)
1 | %4 0 0 0 1 1 2 2 3 3 4 4 5| 5
2 | 5F4h 0 0 0 1 2 2 2 3 3 4 5 10
3 | 5T 0 0 0 1 2 2 2 2 3 5 15
4 | ER{ih 0 0 0 1 1 2 2 3 4 5 20
B AR HIT 1 K
B OWREDOREZEZ DFICL D, FHEHEETREZ EF52 2 L TETOREIZIR LN,
bE s e R Fo i
5 /
4
3 —=a— 5 0p
& 10 %
i 9 15 %
—x— 20 %
1
0

35 4 45 5 5.5 6

efiEl G3)

6.5

13 : HEERE & REEREOBER

61




K4 HORAOERE

62

o O
® , O:)jjl/‘.‘/}" %
=g | O TR L) @ = g
- B | YL | - | #BTRO | S5tEE -
/D52 byl ICFEL P ({@-O
H=2 HS2 (@+3)
hLwt 8 i @/ X
(PRIES) 100)
EEEE 8.20 3.80 3.60 7.40 -0.80 46.3%
JBYE K11 6.60 3.30 3.26 6.56 -0.04 50.0%
LRE (M2 10.20 450 5.20 9.70 -0.50 44.1%
2= |coa 750 350 3.84 7.34 -016 46.7%
24 F31 A 9.00 420 420 8.40 -0.60 46.7%
=)' |RAS 11.00 5.40 430 9.70 -1.30 49.1%
SE M350 10.00 4.80 450 9.30 -0.70 48.0%
& ® .
T | ., |HAETIEEE | HEETIRE | Qo6 %’ézf’é =
/s | O FEE | THEO PR | @+8+® ) (@-
Li=HS2R L]
[ =EE 3.62 0.67 8.09 742 -0.11
ABIE [KI 2.38 0.78 6.47 5.68 -013
LEEE (M2 4 68 0.8 5.98 918 -0.22
=) |c2a 3.01 0.79 7.30 6.51 -0.20
24 F31 A 3.98 0.81 8.99 818 -0.01
=)' |RAG 451 0.83 10.74 991 -0.26
SE M350 3.81 0.83 9.44 g8.61 -056
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(7) BEXBANARIVOBEENZELS., VA I ILATLOEE

(7) —A. NI EERHKAZE (HRK) OBFZERAFE

O 4+
BREXNARILDODHIT R, FHLER. N—RAAZLOFHERIESED
BREOHTHD,

MAMARBICTORAEZHIT A-OERRREEZR L TRELHMH L
REDEMBAZHYHARRAEZIT .
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7. EXHE

Project summary

This project was done in collaboration with various companies which are
responsible for transportation, dismantling, separation, segregation, raw
materials manufacturing and product development. We conducted R&D
activities on advanced recycling of glasses of end of |ife vehicle (ELV),
liquid crystal and others

Using recycled liquid crystal glasses as raw materials we succeeded in the
development of a new tile product which is very light in weight and
comparable with conventional virgin material in physical criteria.

For the ELV glass recycling, it ismore efficient to take out classes before
putting the ELV into a shredder rather than doing it after the shredder
We developed ways to shorten the time of glass recovery, an efficient way
of transportation of recovered glasses and separation and segregation of
the glasses.

By building a supply chain among the member companies of this project, we
established an efficient and compatible system within the supply chain in
addition to the individual R& activities. If ELV recyclers get enough
incentives the recycling of ELV glasses will prevail.

For solar panels, we established criteria to judge whether the used solar
panel should be reused or recycled and researched on the basic technique
to recycle the solar panel. We concluded that the economic evaluation of
recycling of solar panels should be done later since we should know the
prices of valuable substances out of recycled solar panels after more solar
panels become disposed in the market.

We developed recycling technique for double glasses. The glasses of
entertainment machines had not been recycled much because the separation
of glasses and plastics were difficult in the past, however owing to the
development activities of this project, the complete separation became
possible and this lead to a new revenue for recyclers
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We also developed an evaluation system of total optimization and specific
optimization of recycling of above-mentioned various glasses with
different compositions and concentration of impurities.

This project proved that the glass recycling could significantly contribute
to the waste and C02 reduction.
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