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Summary

In Japan, polyurethane from mattresses is often discarded through thermal recycling or
simple incineration, an environmentally taxing manner of disposal.

This project aims to tackle this issue in Japan, through collaboration between
Paramount Bed Co., Ltd (Paramount), a bed and mattress manufacturer and seller, Rever
Corporation (Rever), engaged in pre-treatment for chemical recycling, and Mitsui
Chemicals, Inc., a polyurethane raw material producer. Together they aim to develop and
commercialize an innovative low-cost, low-carbon chemical recycling technology and

recovery method for polyurethane in Japan.

In the second year of this project, corresponding to fiscal year 2024, the following

investigations were conducted:

Optimization of Collection and Separation
1. To ascertain the recyclable volume of mattresses Paramount conducted survey
with operators of nursing care facilities and other establishments. The survey
confirmed that under the Wide-area Certification System, Paramount has the
potential of collecting 9.7 tons/year from the Kanto region and 31.7 tons/year
nationwide.
il. In addition, methods to transport used mattresses to pre-processing sites and

the associated transportation costs were analyzed.

Optimization of Dismantling, Crushing, and Sorting
1. To implement chemical recycling of used mattresses, it is necessary to separate
the polyurethane foam from other components, such as covers, tags,
decorative elements, and fixtures, to meet the raw material requirements of
the chemical recycling process. During the activities conducted in fiscal year

2023, the structure of polyurethane mattresses (particularly the quantity and



usage of non-polyurethane materials) and the unique characteristics of used
mattresses were analyzed in collaboration with River Co., Ltd. For testing
purposes, four polyurethane mattresses manufactured by Paramount Bed Co.,
Ltd. were utilized. Through manual disassembly (precise dismantling), the
selection of disassembly tools and the verification of efficient disassembly
methods were examined. It was observed that certain polyurethane mattresses
are inherently difficult to disassemble manually. While manual disassembly
allows for precise separation, it is time-consuming and therefore unsuitable
for large-scale processing. This highlighted the need to select appropriate
methods based on the volume of mattresses to be processed. Additionally,
during post-shredding separation, optical sorting machines were employed to
separate polyurethane from polyester.

il. Building upon the activities conducted in fiscal year 2023, this year, a
shredding and solidification test was performed on 600 mattresses (weighing
2,531 kg) to identify potential issues associated with large-scale processing.
Additionally, to explore cost reduction strategies, the feasibility of sharing
equipment with other operations was examined, along with an assessment of

any challenges that may arise from such shared use.

Experimental Research on Chemical Recycling Technology for Commercialization
1. In the demonstration of chemical recycling technology aimed at
commercialization, efforts were made to address the remaining challenges
from the previous fiscal year. These included optimizing filtration conditions
for solid substances derived from POPs and refining purification conditions
to improve the yield of recycled polyol. As a result, the optimal decomposition
and purification methods, as well as other manufacturing conditions, were
identified to facilitate the scaled-up production of recycled polyol at the

commissioned facility.



11.

Furthermore, under the optimized manufacturing conditions, a scaled-up trial
production of recycled polyol was conducted at the selected commissioned
facility. While some challenges remain, a sufficient quantity and quality of
recycled polyol were successfully secured to enable the production of foam and

the prototyping and evaluation of mattress products.

Consideration of Foam Manufacturing and Sample Production

1.

11.

For foam production, it is necessary to establish evaluation methods for
recycled polyol obtained through the decomposition and recovery process of
Mitsui Chemicals, Inc.'s chemical recycling technology, as well as for
polyurethane foam produced using this recycled polyol and mattresses made
from the foam. Quality tests related to the physical properties of these
materials must also be conducted. To this end, using the recycled polyol
obtained from the scaled-up trial production, a foam production line test was
conducted at the commissioned foam manufacturing facility. Through this test,
the moldability and physical properties of the foam were confirmed to be
satisfactory, with no issues identified.

Additionally, performance evaluations of mattresses were conducted using
prototype foam produced at the commissioned foam manufacturing facility.
While it was identified that certain factors could potentially be affected by
maintenance practices and the temperature and humidity conditions during
use and storage, it was confirmed that there were no issues for short-term use.

As an initial evaluation, the results were favorable.

Life-cycle Assessment (LCA)

The LCA defined life cycle stages (collection, dismantling, recycling
(partially discarded), raw material manufacturing, product manufacturing)

from energy and non-energy consumption perspective and primary data on



the life cycle was collected. Upon evaluating carbon dioxide (CO2)
emissions during chemical recycling throughout the life cycle, it was
confirmed that the carbon dioxide (CO2) emissions from waste treatment
generated in each process accounted for about half of the total carbon
dioxide (CO2) emissions.

ii. A trial was conducted to validate the reductions in carbon dioxide (CO2)
emissions by comparing this process with the baseline scenario involving
virgin materials and incineration. At the end of the demonstration, the
reduction in carbon dioxide (CO2) emission was below 330 tons per year for
the small scale of 50 tons of urethane. However, by 2035, during the
dissemination stage with an estimated urethane weight of 5,500 tons, the

expected carbon dioxide (CO2) reduction is about 36,000 tons.

Consideration of Solutions for Social Implementation
1. In this fiscal year, estimates were made regarding the quantity of recoverable
mattresses, the amount of recycled polyol used in final products, and the
processing capacity when the pretreatment process is mechanized.
Additionally, the costs for each process—including the introduction of
necessary equipment, transportation, storage, and product development—
were calculated, along with an overall cost estimate to produce recycled
polyol. While there is room for cost reduction in each process, it was
determined that achieving the initial goal of making recycled polyol
comparable in price to virgin materials is challenging. This highlights the
importance of pursuing economies of scale. Furthermore, it is considered
essential to promote awareness of recycling among end-users and enhance
the perceived value of recycled materials. Efforts will be made in this regard
through public relations activities and careful communication with

customers. Moving forward, the three companies involved will continue to

8



collaborate on the social implementation of mattress chemical recycling, as
verified in this project. In the future, the scope of recycling will be expanded
to include products beyond mattresses, such as polyurethane foam used in

automobile seats, as potential targets for recovery and recycling.
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6-3. HREHERRUEE

(3t (SRR i)

KREFE~y FLRADT I AN Y A4 72 FEL 2o CO2 HIRME AR T 2
CH7z b FEROFERE LIRS, FiEFEEK TRRICEL TR, HRY L& v
T¥HAEIVENONER~Y F=y FLRICBF 27 L X U HHEIT 1,500t/4ET
BBl OoERTEHBICHRELL, Y27 - BtEOEHICELTIE, N, 7~
7V by FEO B S CEINT % T 3 50t/4F 2 FIEHEK TR CoIRGER & 3%
E LT,

RFEEOWRERE I vy P EIACHA Y AT LHEEH D 2035 FLHRE L7,
W CEINERARY F2y PLADR LT, BHEOEEKRTZ OMIRE 7 + —
L@ ICEHFI QAR 2 RHE L T 5, IE 7 + — LFFEIE 112,000t/4F (N, = v
FLRAEOEEIN 145 0 Th Y HEHIICRE Lz, . WERIIEETHR

A LT 2 8LE TR 5,000t D H0 2 72 5,500t/4F & 2%5E L 7=,

26 MHEHAKLERL =T

(A) HisGHR (B) (A) k¥ (C) fEMHERE
LS =T ((A) x (B))
B VL vEER (%) L& VEER
() (t)
FEFFFER TR | 1,500 3.3% 50
e S B 112,000 4.9% 5,500
2035 4EIF
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lkg] 2152 70D=T7 VT AT v R - LUK 7 CO2 PR %X 74 1ITR
T, FHETROINKICHE S, KA - 1kg 2550 ICHERFE~y PLRZ
7.544kg & 72 0 AYEOENE - WHICBD 5 CO2 HEHEZRE L 72,
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IANF—EFEL ozl TR 2 L CO2HHHIRE IR Y A—n 114729 0.8t
Ligoleds, ALK —RED EOEFMETH L L, FUA—n 1t K72 ) 11.9¢
Lotz TIANIVHAIZNICE 5Ty b L ADBEHWLy D528 Bl X 4,
IANF =BT IANVY) A A cRY A1V 8EZF LIk, F4
7Y A I NE@E LT CO2 DHIIIR SR I NIz, b, RIEEEIFERZEE 2
CRZAZHEE ) ZWEFERREM D 45% 7> D AL 55% ~HEHT L 72 2 L g CO2 HE
HEERZNR O L8R btz (WFEEEIZFRY A -1 1t %5729 8.50),

[TARN CO2 FAHIA Do)

LCA ZFEfEdT 2 ) 2T, fFEkDF Yy b RAFRY boiEiTH> 7201, NR7u—icE
WTEDTIRETCO2 VLS FHEL T L2 EER L7z, REZUTICRT, R Tnrh
WY SElo 7w —TIRETRICHENEEST 2 EEMILEIC X 2 CO2 Hitir 4k
DRI D DR E R o7z, BIR, BEY PLRDI B, VLR VEGDART
SANYFAZANRE L, 2oy (A—<y FLRO—HiZlibh T
3R Y T 2T URME) ICow T, BEELSE LT3,
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J0-RICO2EERE (REMILERIHL)

I kg-CO2/kg
1 B - &5LE 3.573
2 FEF 0.00
3 ENE 0.796746
4 HETH AR 0
5 EFER 0.000080
6 RPF1{k 0.1439
7 &nk 0.362
8 CR 0.628

BEEYNE 6.280594

&t 11.785

X 76 IR CO2HkHEIS

(FLBRE D CO2 HlREh R ]

W1 [EY - EE
W2 FEEE
W3 ik

4 R
w5 EFER
m 6 RPF{E
w7 EiE
m3CR

mEEWLE

(Rt (RGAUED) OFHl] CRl#lL 72, FEROFEERSICH T 5 CO2 HIA)

Rl L7, FRE2E27TIRT,
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# 27 CO2 HIZh R
zAr¥—  |JExan¥ | A
CO2 K E
ECI — iR
eSS =S JEMARHE - B 172 0 172
T IR AR B 0 0 0
(t-CO2/4F) | Hid 0 0 0
i 0 0 0
Pzt - V4 o (151) 307 156
At 21 307 328
e e B g JERA LR - AR e 18,937 0 18,937
2035 4FEIRFRT | EE 0 0 0
(t-CO2/%) | Fud 0 0 0
fitiF 0 0 0
BEFE - V4 o0 (16,649) 33,786 17,137
it 2,287 33,786 36,073

FHAEFEER TR Rz ofiEr Y L 2 ViR 50t & hnwa &b CO2 HIgRE)

R M 330§ & & F o 78, WREFED 2035 FTlE Y L X v EE 5,500t &7k B

728, CO2 HINFZN R 1347 36,000t & 72 2 & L BSARFE L %,
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7. AR E T 7 B E AR SRR
7-1. YIERER

FEICH T THRERIZA 7 —A XD v P X 3 a X +EIROBIR 2 O i E R
BTH 5, EMERICEWTE, BINEOHKE L HICHEGERDIEK - ~—7 v MER
BRDHND,

T, EINEOBERICOWTHRN S, FR, HROHEEXFEDOIZOT vy v P
v MERIC X B IAIERERIEE 2RI L7 BRI A F — 4, @V N —(ic X 2 BfEEIA
¥—LD2OTH5,

ZD2DODAF—LICLoT, HARETH 495 t /4, BRBENZ T TEZL2 LK
287t JEDOEINE L 5,

WEIRIZUL F oY TH 3,

DT =y v by FRICK ZEIIA F— 4

NIy v bRy M X B IREERERBE ZFH L 72 B EEBINA ¥ — L clieET
#1130t 4, BARBNICR > Tidf 10t SEDRINARAET NS,

@V =R X B IR ¥ — 4

VN —(RIZFERBEEY O PRI 23 L LT w3720, FICBEIC 16 » 2 HERTIC
FHA, HAEATLZ Y~y PLABASTETW S, ZOAFAT LAY~y b
LZDS b, B EIEETE 200135277t JETH Y, BOEKEZ{TH LTE%2{0
BcEamb s, 2ETHR A6t HETH D,

T2, 2 ofttoEINL— P L LTEO@F -2t vy 2 —F0EIEIC X 3 JEHEEBIYLL 72
e~y FLAERED ZAFX— L, @F TV - ifEEEOEIAMER D PR~ v F L A%
FNE 2 2% — L @QHEFEHOMA AL LTIy by P LABEINAEZ S
ns,

Z 2T, V=TSR BE 7 BI R EE N C o [N AT REE & BRET L T ATz,

B@F—Ltryi—2F—L

F—Lt vy 2 —(0BEIEICEBNT, vy PLAZIRFEL TW A3 TIIIRGE L /2=
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v b LR EERERKRBE D~y P L A% BEERHCH ED - 22 To T 3 5E
BdHB, 22T, ZOMERBIEDSIEHEINLZZ~Y L REZEDBZTETDH 2,
<=y F L RADJEHEEINZ{ToTWwdd— Lty & —4tp o oEIVE % —HEHET
DeT Yy eFICFEROBIEZHEHI L 72 0h3FK 28 TH 5,

#F 28 HB—hrEBUHZ—NbDO<y N AEHERBINE

I I S A S

Y MI(ATVUSIH) 46,008 20,736 8,424 1,728 76,896
XY MIE(ADV> U 1R) 5112 2,304 936 192 8,544 1o
ILISE(ARTVUSIA) 92,016 41,472 16,848 3,456 153,792
LAY E(RATVUSY ) 30,672 13,824 5,616 1,152 51,264
LI EAE 122,688 55296 22,444 4,608 205,056

@WEAMZR A * — L
FTFN - REEZE D EIAER I EMICy PLRAZZHL T3, 22 TY N—@
THRIE ATRE 7R AR BB N D 15 M e% D & E 80> 5 % D [EIUE # #Et L 72,

# 29 BEARBENOBIAESR?>D D~ > b L AEIRE

I N O T S T

15,400 15,400 30,800

*ﬁ* 10,735 10,735 21,470
icd 23 12,685 12,685 25,370
5% 17,214 17,214 34,428
FE 30,761 30,761 61,522
RR 102,246 102,246 204,492
G 32,183 32,183 64,366
5 221,224 221,224 442,448

18BE = 1Ay bk = 1Ry AELTETR
-2RANIE (ULIVE2kg) ELTETE
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® 30 THEREINE

I S 7 77 7

1,540 1,540 3,080

ﬂﬁﬂ< 1,074 1,074 2,148
S 1,269 1,269 2,538
5% 1,721 1,721 3,442
FE 3,076 3,076 6,152
RR 10,225 10,225 20,450
ELES ] 3,218 3,218 6,436
E 22,123 22,123 44,246

K10 FEIC ANE Z 2179 L RE L CEHR L 7=,

G FHHA Z &5 5 D [EIY

A5 AEUERE R G T = KGR EEsH A,
https://www.union.tokyo23-
seisou.lg.jp/jigyo/renraku/kumiai/shiryo/documents/r5gigyounennpou_l.pdf) i X %
LR 23X TOR Yy bvy b OFERHUT 151,273 il (). ~ v b L RX 145,977
() &imoTw3,

Ry bey PERERRT) v IIHOYTH LD, EEO@D LRI ATHS
VLA VvBEIKRSEY, 2kg T BEH303t B, £/, vy PLRCELTIR
TLRAVLHNDEMTTETCL 20X, JEIRATHLZ L6120t LHEL

770

Eid. O~@% &5t3 2 LEFHBENTOEM~y PLARERIZ, VLA v OERE L
THIBIt L 725,

Pboz o, BINOAEEERELE LTINSt H 2 2 L BHERTE 225, @~6
ICDWTIEG E e Z BINTTEICD W THRRET L 720,
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WGERDOHRKICOWT, 2—F—=—X%MWR L7z, =y FLRICYH A 7 Abt%
A3 2 $ ) IR, 7o, REEREL 28R BRI — Y v et X
Mol L) D720 (BEECoOBMRIISHRERDRFIE) ., SPOHREZ b2
FANDREE I, —F7 T, 22— ¥ —HlIEORREL G . muilitszhoTETY
FAINVEEAF LW EFEZ L7137, IRFERIEKICOWTIE, A=Y v &
FEEE, 7213 300~400/kg FIEWFRE OMitE/KHEZ 723 2 L R TH D, 52kt
FAMAEARIR I 17 F 7 MRS & 0 2, & Dt WVE R E S D BARTHIERE O R b ko b
ns,

7-2. REH

REEOBENMRR (F3%E) ORrL 7 Iy aTy FLEREDT IHLY
¥4 270 (CR) 7FutRICHEV, Bt RILL CCR 21868, =t
) KRR EEAT 2 GA L I TEE s X MR AT o 72, SNTERE
FRIE I EA QYR Z B L <, FIHAIZ/ N B O 238 K TRt oz FIFT 56 2 &
TIRA LY v LR OMSFEEZRLZ L & Lz, T, MY R %
IRFUE ORI & . X T 2D A X - BeA1ICB L TIRAE 2 17\ AR LS
82330t 2 A B GBI =LY (BR) ICiRIi 2 BT 5 & L AEREERE RO
BiEa A M OBErOIFE LW & OHBTICE 5 72,

K3, Vo= (fR) »oRHIN IR INZFTER) T L XV 7 4 — L4
(PUF) offitg2s 930 M/kg. @345 /kg TRt 7254, $/-5E L LT,
PUF ofiitg % EE L 7\ (1 M/kg) BADOEAER Y F—Afifg 233 — 2 v M oAtk
(R74E 1 AR EHERL T, ENHWEIVIELICR 200l HEZ RS,
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# 31 HARY F—AREMmE

ASHEEL (fi5/ 3 — 2 v MHilliRg)
A FER
B (7)PUF 930 M
(t/4) ) @PUF 345 [/kg %% : PUF 1 M/kg
kg
1~ HERZERE 80 76 74
30~ HTAR A 24 20 18
300~ BT ER DS A 12 9 7
1000~ PR DS A 8 5 3

RITHICHBT, HER) A —rDoBlEax b0 5 b REREGE LD 5 EHK
1. HEERED 300t/FELAT CREEED S b AMFECHEE., ifEEEchb s, —
75, BLEE DS 300t/4ELL R/ B &, CRICLEARFEE (PUF., AR, 2B
Al PeHEAD) a2 X VB EG2 2EENHEA 5 EBHL IR0, XD
I, BER 1,000t/4E L, Lo 1 PUF Olifg 23 FE R V) 4 — il @ 60~65%%
HD 5 LRG0 T,

R MICBIL T, BETEPHIE Grify 4 AvidER), RS 2R,
o= M e [A%EONE CHREDOMIGICT 2 2 &Itk 0% 720 Tl REE L E
Zbh, V¥4 7 Ao kiciie v Fa—3 —lloBSCE, E o 0Bl £ 721k
IR RELEZEZbND, L LEEL, TV Fa—F—2%F ANLb s HEN
A& IR T 2 B INIMETH 5720, LT OBIE2 L a X M XY v 23 25 /il
b Db,

@ AFERBEINIC X 2 [EEE O HIR

@ CRO7uvADHR % @l - Filif i X v, PUF Lo ik % %fiize b o
~UED L IIEHEZHIRS 2 2 & T, R % K

® PUF DRIALELT; M O b BE33 i D iofift 2 X Y . PUF Bl IC 22225 2 R + %

135




fECIR

FEROIBL TE, REIRFBAE 2 Do 2 ABETH 2720, SHbH %

BEMmET AT 2, —H., @QOIKEAL TRAFEEDEILED T THZICH L2 h-
7ARETH 520, RAEELFED N L CHETT 5, FRC@IBIL Tk, BIFEY N —
(BR) 253%GH L 7= 3% O LEREE J1 12, PUF & L TIROK 200t/4EFEECH %, 27—
AV b EETCaAMEEE PR Z 272D IO EEE T2HER) A —VEER
1,000t/ 1 %7 PUF &% 2,000t/4FCH b . FILEERES) OBl 2> & b B 7 2 WREE
DBRETH D, BARMO IR+ Xy v e FEIRRC, WY R0HREN % H 3 % 8 ic o
WC, BETET I,

IS clx, JARlcd 5 PUF offitg ko 1 H/kg & L7=2EfEcd., CRICTH
53APMEIAN—YVHTIFEUELEZEAETHL, ATV XYy P EHoTLT
b, Wt BELE 72T TRV UM & FSEEEIC TR T 5 2 3L WD L
BHHL PR o T2, 2 A MHIRDOEEIJEFI 2 EIT O 25, BEEICLE > TD I H [ 7 v
Moffifit ZIF ANnonsax D EYIFCOWTIZ, —icko bz boTldk
CENZENDOFERICE o TREDIDDTHL720, GlEHE TV v I E2ITHBED
Hb, BEDY VA 7 VE#Z D WY HAPBEL 25, b0, HEME
IR 7 LI HET 2 [EH D b OB S B E, AT K IFE0EICRE 5 L T
%

R 7 B 2 HiE S 5 2 C. [EIIAL - ATLBRLR 2 & 2 ICRES 2 01 da A b -
TR FFHEOBIE > L EETH B,
DX —v e LTI 205 %, 1 DIXEEEMA - ik - FH] - WAL S ~HA
T8 —v b ) —DFENPLSE R U CREAR - B - E A - AL ~ AT
LR —VTH DL, HIFIZEEDS 1 FTCHELERY Fa b EOTHINL 2 ITNiER 5
BOTOBEE~YY P L ADREVLHECTH 2 -0HEUELZ LV, 20D TLEZ VD
B % il HHOE C 2 R D REE S WENILE 2 RH T 2 TEE2BEL T3, B
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REICIE, T =T v bRy FIAEGEDO ML TH 2 i B2 BA L Lz,

APALERML s DT, IO ERIPLR 23T 2 2 & 2 b i b Bz 25w v 1 &

HE S QL HRIEd 1L T TTT—— R + Bt -
>< (HHEMRE OOzl LIRA) EE s P =1
Ceat [t | it ] - " RS

@ U - &Rt O TarEE
MFHE b My FREEHTOET S0 « R « E - e M T oS R e L

WEALLE L)
WS O ORR] 14 - — - . i .
(H&ﬂuiﬂooﬂutMAj ae . |, gmg H“Mﬁ ﬂ%.mm
(7 Lot | ) az — | [7F oy |-
. g B P B

e ol E L TR - i - A FE e SRS ETTES
HFA U » R EE2Oisis

X 77 SEHROBAERE FIE DL

ICHTVHER 2 BRIE T 5 Z LD EE L v, 1 LSO A TIXRINE U E % 1] 5 55,
I ALHR S0 7 (B SN 28 O s 1B N3 2 B3 5 RTLERS (R % [ T30
i\ ASE ] [HRBIRR AT TR EEMAETR) RO, CRIMLEICERE L 725G o5
48z — (RPLEEHLA X 1T IcowC, Ekics ) 3 R E TR o,
IRPYIalb—vavEEMLE (K32), ATLPEH % BUHLRICERE S 2 2 Lk
Hoh A = — 2P REHEEROBIA A, LIEHENTH Y | WBEONRIL L L7,
B ORI TR TH 2,
- FEEE TR\ 0 ) N0 TS T b & 2 TR EE I, $2RK
DPEHIEGFTT B 2 HAEEN 2> © DRk #h = b i & AL % % 5
< YN~ AR T ) N —EREIEFTN /N R o0 S R BRI ISR L C s
D, AREELHEMESECEENTH 2 2 L2 O BTN % 324 E.
REEMAETR RO LI ERMAT ch 2 2 e h o, HERMATRICS
ICH B Y N[ T E T BT LB i & 5
- CR#LE : KPHTYE (W)
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BESMATRTEOEE BREXFETLFEE

78  [EINHLAA> b RTALEERR f ~ it D BR DR B
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F 32 HINEREEZEUSRICRE LEZBEDaA R Ialb—Va v

HTALERER M | Bk BN R = ATALERHL A = B X =
FT AL L A CR #lsi A b gEf
W aX BH | 2 A b B X BE | 2 X b
i i
TR Y | 2,780 5 | 51km 135 9| 1,210km | 65 [1/kg | 200 [
it /4 /kg /kg
TEIE L AR | 1080 [ 127km | 210 F|1,162km | 62 Fi/kg | 272
ST /5 /kg /kg
FrERMZEAEZE | 900 A | 93km 178 | 1,225km | 65 [9/kg | 243 M
Fit /5 /kg /kg
CR 55 1,200 /71 | 1,159%km | 1317 ]| Okm 0M/kg |1,317 M
/4 /kg /kg

7 — 20 “BURFPERIC OV T, RFEES - BLEE (P8 o
CO2 PR ICET 2 BUENENA ¥4 v ], kL2 EZEL 5 2 ¢, BIULE
O HTULERHL A 1% 0.906kgCO2/km, FTALHHLE 2> & CR #ils13 0.281kgCO2/km & L HE
Uiz HAERY A—r o ERhEERICN L CHHERE25HR T 28546, BE I 7 v
7 R KEHR & AR 2 S L 725t L 72 % (IR = ATRLBRL S ~ oD i o]
& BRI = CR L~ Dk M 3 L DRI LIS 2 L IFR S ) 235 (a1
WHEME D E U L 72 5 ARGE L. SiREE i L CRRfE4 72 » o i E 2 A be. £
NxBMICEHFT 2 2 L cRE - IR L 2, GHREERIEI TR T 5, HiE EFERET
»H Y, ATLEEEMRIES T2 2 P CERAREEOB S LIRET 5,

TR HFEZERT : 386kgCO2

FERS RO 8RS 36T © 441kgCO2

R R R ANZEE T © 428kgCO2
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OERHC DWW T, AT EERTFETT M, B: ) ~—@HEAREE AT, Ca RN
MROPL L, D:C RILETH 5 1@ R KR D 4 2F 2 #Et L 7z,
A TEERAT T O LR

TERERMFE T O RIL Y A~ — O HEME ST < D & 2 i HIEFT Y EAREEHEC 500m
EEDHTICH Y, AL —v a VIICEREDO U CHMZRHE, £7247 1,500 m e b x
I EI VAT DRERROp o L ORI RE LT,

Y AIIINB O A E X 0 EiE L ERNIFERM 2,780 THTH 5,
B: U N — (R AR S 2E T

Y o — (R A IR 2T (SRS SRR AR T BT IS A8 U 2 SEBE ) o v R LB fe 3%
Th b, Lo THICEEFEEMA OFF % BT L 72 T D A0, RFFRERICH
R % B A — X DR e R F o SMET O R & L7z,

WHHPLE R Y N—FrEHCH 525, B T 4 v KB D 7= 0 ARG % D fth D il
MO EARREER & L CTHER 1,080 T E L7,
Cla R R INZAT R DL

B R EANZET ORI RRANAT RICALE L, U N —@IZEBEZE > & B EEREC
#
1lkm OfEICH Y, UV ASA—WOFTEHTH 5, FFAlORIFIZHLETH %55, AT IZ
HEHoFLTHEeh b, SHEEENIO~y FLRRINET 2HE2EAL, B0
R E LTz,

LGS I O 72 30 MU AT ARG %0 % DI D LS o Bk & fE A R E R & L 4R
#1900 i & L7z,
D:C Rl

C R AR R UK AR HH i e R T I A7 5 2 = HALABR R H TS WIS ERE T iE
Z ZC. AL % C RIWSATTICERIE L 7258 D METoNR & L,

SIS 3 H 23 R A AR 52 2 O ft DB o Bk % S A EDRHEAERT 1,200 & L 72,

RICQEHE T A PICOWTHET L7z ko A PdFHER I A= kg B2 h DR
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FEFHELZ, VL XY~y PLAD 2% Y L & v LGER - B X, 25 - [E
a7z L 2 v D 50%BHERY A - dbD e LTEEL 7,
A TEERAT T O LR

BRI KX PR ICH 2 LR L 0, vy P L XOREECTFERTHET oM £
TR T v 7 2Lk, TIERGETOMWATEN - BL, <L v F DIRE
T RARRHTREHATICH 2 CRIULGE CRE T Z v 7 2 H L Tk L 7255,
A3 1,261km BB L, FHAEKRY A —n kg H72 9 200 HOEEa 2 F 230205,
B: Y N — (RO A IR R S T

BRI KX FEEICH 2 LR L D, v v b L RDIRRET Y N —(RF IR EZET
FCRMY 7y 7 %A L CHik, ) N—@FARFEERCE - FEL, ~vy bD
IREECHRERIRKAHTRAHITICH 2 CRILEE TR 7 v 7 2L C#XL 2
B, AEh 1,289km BEI L. FHER Y 4 — 0 kg H72 0 272 HOBmE T 2 L 2350 5,
Cla R R INZAT R DL

HRERHX PR ICH 2 PR X 0 . =y P L ADRE TR EEMAET O £
TR 7y 7 %ML ClnX, JmERMETR O TEER - EL, ~L vy F OIREE
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