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Summary

There has recently been a boom in fishing in Japan due to COVID-19.
According to the Japan Fishing Tackle Manufacturers Association (JAFTMA), the
domestic shipment volume of artificial bait (lures) is on the rise, and it is
expected to increase by about 45% over pre-pandemic levels (2018) in 2022.
However, due to the characteristics of their use, lures eventually get settle on
the seabed or lakebed. Specialized cleaning activities must recover them, but
only some lures within the cleaning area can be retrieved, and the majority of
the remaining lures are left on seabeds and lakebeds nationwide, contributing
to the marine plastic problem, among other issues. As a fundamental solution,
it is necessary to develop lures that can biodegrade in seawater and freshwater,
as well as promote efforts to phase out the use of conventional
nonbiodegradable lures.

Regarding this, we will develop biodegradable lures for use in seawater and
freshwater, establish a certification system for biodegradable lures in seawater
and freshwater, and conduct activities to raise awareness. We will also track
the greenhouse gas reduction effect in the product lifecycle of the

biodegradable lures.

Development of Lures that are Biodegradable in Seawater and Freshwater

(Project 1)

There are several types of plastic that are certified as marine biodegradable,
but our company has decided to use Mater-Bi, a biomass composite plastic
with marine biodegradability manufactured by Italy's Novamont for which our
company has the exclusive rights for Japan. We chose it for the following
reasons: @ it has a production scale that can avoid supply shortages (taking
into account that the expected increase in demand for marine biodegradable

plastic applications other than lures), @ it has relatively high workability and
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moldability, @ the price difference compared to nonbiodegradable plastics is
relatively small, and @ from the perspective of global warming
countermeasures, it contains a certain percentage of biomass. Additionally, we
plan to develop compounds by mixing biomass powder into Mater-Bi that will
make it possible to further reduce material costs, improve marine and
freshwater biodegradability, and increase the percentage of biomass.
Furthermore, to ensure that work is carried out smoothly, we will retain the
option of delegating any tasks related to the project based on the approval of

the Ministry of the Environment.

@® Development of Compounds for Lures that are Biodegradable in

Seawater and Freshwater

Mater-Bi is a biomass composite plastic made by blending polybutylene
adipate terephthalate (PBAT) with thermoplastic starch, additives, and other
components. It comes in various grades that differ in their blend ratios and the
types of additives used. The most appropriate grade for use in soft and hard
lures is selected and other materials, such as plasticizers, that are
biodegradable in seawater and freshwater are selected on the basis of the
desired material properties of the lures. We will develop a new compound
suitable to make biodegradable lures for use in seawater and freshwater by
adding biomass powder to Mater-Bi to reduce material costs, further improve
biodegradability, and increase the proportion of biomass. We will also select
other applications besides lures that can take advantage of the characteristics
of the developed compound.

The optimal blend ratio that satisfies the material properties required for
lures will be developed through repeated testing and mixing of plasticizers,
additives, and biomass powder at JEF. In addition, the development team will
use the expertise and experience of the fishing lure manufacturing curriculum

offered by the Human Academy, Fujikawaguchiko School, an affiliate of JEF,
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and leverage their knowledge, experience, and equipment, such as lure molds,
for optimal compound development.

As we previously experienced technical difficulties in creating compounds
made with Mater-Bi and biomass powder, we will jointly develop the
compounding technology with Grantsu Corporation at their facility, which has
the necessary equipment to further develop the technology required for the
project, as they have over 15 years of experience in processing and developing

biodegradable plastics.

@ Development of Paints and Compounds (Glitter) for Lures that are

Biodegradable in Saltwater and Freshwater

We will develop paints and surface coating agents for hard lures, as well as
additional compounds (glitter) for soft lures, using raw materials that are

biodegradable in seawater and freshwater.

©) Testing and Evaluation of Lure Biodegradability in Seawater and

Freshwater

We will have lab tests done at specialized facilities on the biodegradability of
Mater-Bi and the compounds mentioned in @ in seawater and evaluate their
biodegradability. Based on the results from © and @, we will create prototypes
of soft and hard lures and place them on seabeds and lakebeds (in about four
different regions with varying water temperature for seawater and freshwater),
regularly checking the progress of biodegradation in the water and evaluating
the biodegradability of the lures.

For biodegradability testing of the lures placed on the seabed and lakebed,
we estimate that it will take at least two years for complete biodegradation to
occur. Based on the progress of biodegradation by the latter half of 2023, we

will seek advice from experts and estimate the time it will take for them to
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completely biodegrade.

We will provide feedback on the development and consideration of @ and @
based on lab tests. As it is estimated that it will take over two years for
complete biodegradation to occur in field tests, we will seek advice from
experts and estimate the final biodegradation period based on the progress
made by the latter half of fiscal year 2023 (around November 2023). We will
manage the progress of the lab and field tests and compile results, while JEF

will be in charge of conducting the field tests.

(2) Establishment of a Certification System for Lures that are Biodegradable
in Seawater and Freshwater, and Activities Related to Promotion and

Awareness (Project 2)

Develop certification standards for the biodegradable lures to be developed
in Project 1, and plan and implement activities to raise awareness using these
standards (such as prioritizing the use of certified products in fishing
tournaments).

Furthermore, to ensure that work is carried out smoothly, we will retain the
option of delegating any tasks related to the project based on the approval of

the Ministry of the Environment.

@® Development of Certification Criteria for Lures with Biodegradability in

Seawater and Freshwater

We will develop criteria for certifying lures with biodegradability in both
seawater and freshwater, taking reference from the Eco Tackle Certification
Mark (FECO Mark) and other environmentally-friendly fishing equipment
certification systems. In developing the certification requirements, we will use
the lab and field testing data conducted in Project 1-®), but we will also ensure

objectivity and transparency in the certification requirements to include lures
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that may be developed in the future after this project.

@ Promotion and Activities to Raise Awareness of Lures that are

Biodegradable in Seawater and Freshwater

After developing the certification criteria for lures with biodegradability in
saltwater and freshwater in Project 2-@®, activities will be carried out to
promote the adoption of certified products. These activities include promoting
the priority use of certified products at fishing competitions and other events.
Additionally, appropriate activities to raise awareness will be conducted to
ensure that users do not take advantage of their biodegradability and leave

lures in saltwater or freshwater.

(3) Quantification and Evaluation of Greenhouse Gas Reduction Effects

Throughout the Product Lifecycle (Project 3)

We will use the LCA method to quantify and evaluate the greenhouse gas
reduction effects and energy-derived CO2 reduction effects of the entire
project and collate the data regarding environmental conservation and
spillover effects nationwide and internationally. We will evaluate the

effectiveness of the project beyond the reduction of greenhouse gas emissions.

(4) Holding On-site Inspections and Review Meetings for the Development
and Promotion of Biomass Composite Plastic Lures with Biodegradability in

Seawater and Freshwater Project

To ensure the smooth implementation of the project, one on-site inspection
tour will be held during the project period by an evaluation committee member,

a representative from the Ministry of the Environment, and two members of
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the company entrusted with contracted business related to management,
examination, and verification of technology demonstration projects for
measures against global warming in 2022 (the secretariat). The date for the
on-site inspection tour will be arranged with the secretariat. In addition, a
review meeting will be held in conjunction with the on-site inspection tour to
report on the progress of the project. The on-site inspection and review
meeting may be held online at the discretion of the secretariat. A meeting
room must be secured for the review meeting (for about 20 people for half a
day). The travel expenses of the evaluation committee members and the
secretariat will be paid by the secretariat, and there is no need for the business

to pay for them.

(5) Meetings with Co-implementer

This task will be implemented under the structure shown in Attachment 1.
As necessary, consultations with the co-implementer, Grantsu Corporation, will
be conducted (a total of about five times in Tokyo, Nagoya, and Kawaguchiko,
including once in conjunction with the on-site inspection meeting in (4)).
External experts (one person at the level of grades 6 to 3) will be consulted a
total of six times, and if necessary, a fee will be paid. Travel expenses and fees
for external experts will be paid in accordance with the travel regulations and

fee standard tables of GSI Creos Corporation and Grantsu Corporation.

11



< B X >

1 (FUsIC - 14 -
1.1 EXOEREEN - 14 -
1.2 BE4&H - 16 -
1.3 BEXhEHE -17 -
2 BK - RKPATOEDEEZEBTDIL7—EFTI2/)NO> ROMFE - 18 -
2.1 O2)\T> RORREOHIE - 18 -
2.2 FFECFERT RN BI2E| - 18 -
2.3 FARCERY IR - 20 -
2.4 320> RORFE -31-
2.5 B8 BJEBRIDIRELE - 40 -
2.6 FEGHEL. FIERIDEEREESRKIMORFEDHER - 47 -
3 BK-RKPTOEDREEE I DIV —EITER - BBEY (SA) ORFE - 48 -
3.1 IIL7—m@EIFERICDNT - 48 -
3.2 JL7—ETEEY (S5X) - 52 -
3.3 BRESEROHGE - 52 -
4 K - BIKBRTDIL 7 —EDRERERDEM - £ ARMEDFHT - 54 -
4.1 K RKPTOILZ —EDRMEHERORNME - £EDFMEOTHE - 54 -
4.2  EHUEFEDEER - 64 -
5 K RKRATOEDFHEEZR I D)L —REFIEDRIE - 99 -
6 BK - RKPTOEDREZR I DIV —DERBEFEE - 99 -
6.1 ENBEFIEE DX - 99 -
6.2 2023 FEENEFEEDEZEREH TER - 101 -
7 SATYADILTORENRI AHIFRDOESAL - SHlEE) - 110 -
7.1 BNRUHESEEDORE - 110 -
7.2 A >R NUDHT -115-
7.3  RIEREFE -117 -
7.4 IR - k5 -120 -
7.5 ERRECAHERM -120 -
8 FELHESERDRE -121 -

12



8.1 VI ML — -121 -
8.2 J\—FILI7— -121 -
9  SIFX# -122 -

13



1 FO&HIC

1.1 FREOE=LBN

VeSS, DO @22 THRD T —LAPEERLULTLD EEDN TS, (—#) BAH
ARIERCLDE. U (L77—) OERNBEAFRRSIEIMER(CH D, 2022 F0D
BRI O #8100 2018 FFLETHI 45%1I5MN9 D ERIAFN TS, 12U L
7—([FZEDERBEDORE L. WONIBEK - HEZFCREND L. TOFFBEK -
MWECERESNDZEERD, INS5ZEIUNT D (CEEFINREREIHNINETHD
M ENTEEUNTEZDDES K —EDILI—DFHTH D, KEPDDEEIL—(dE
EDBE - #K(CKRSNIZEER T, BFTSIAFVIMBEEDO—RICIED> TS,

B4 FHM EUEE EANHEIARR
35,000 -~
30,000 —-w=-roremreomromr oo e e

21,580 22,640 24880

251000 """'""""'""""'“““'"“'““““"“'2'6"7'é6"----j ——————————————————————————————
19,040 19,710 ' \
20,000 -17.979 18,500 I ________________ | ________________

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

1-1
SHMEEDEANLAERE - T8 (H# : (—1) BHAPARIERT —4)

14



HREFDIRE NPO SEABARP DIRIGHREER (JEF) T(E 2001 £H5HE. A
itz RO CHEBIFES ZEEL. RE/IL7—ZEIXU TS, $IDBEFREOE:
[ EEVWDSERTIE—EDHRREET TLDIN, ZEEDOH DS TRKROBIREE 1T
STEFRETH D, RRNIEIIRE LT, BK - RKPTED =N DL —ZFH
FIDELEEBICMEREDIFENFRIE)IL 7 —DERZHR I SEDBEH N KHEN D,

1-2
2021 £F 11 RB(Z JEF iR UTTHIEER CRIi) D+

UEDBERZEER. ABETE [(BE1] BK - KPR TOED#HEEZEIT DI
7—DRFEZEITOEEBIC, (BER2] K- RKRTOENRHEEZET D)L —D:3
EHEORERNUEREFES XM T D, FT. (BHE3] SAIYATILTORE
SR AHIZNRZRSHNCT B

15



1.2

=2 25N

FERX

(#8) GSITIL-AX

- JO2 10 MEERERE

- BAREESTERTE

- BFREDERIEOREE - DA
-+ X bEHih

- IRFI=DRIME
CIRESEDFEYD

- LCA 5l

HEEME
(k) 35>V

HES

FoiE NPO SEABRTIDIRIE
REER

L7 —RAERERZTIC
D> FEAEDRFE
- MELETE

HhESE
=% UF] UY—F&O>Y
W1 2O

16



1.3 BXEheHAME
HHM4F 105 14 BnSHHM6FE2H29H

17



2 BIK - KPR TOEDFEME BT D)L —mTI> )T RO
i

2.1 O2INT> ROBEFEOHE

K - BOKRTOEDREZB I DIL77—mTI>2 )0 ROMFEE, TOMRESHEE
VI ML —E)I\=RILT7—(C D TITD. ENTENUTKOSNDRMMFIENE STz, €
DFFEZERIRIT D LZBNEUEO/TS RORREDTZH G ERERZEDIRUREMT
BENMRETH D W DORBIAEL PR BIEMZREEIT DI ENEERBREILD.
VI ML —RO## E U TEICKRD SN DHFIEFZIRIEDC S ZRMZEHDTZH(Ch
B BIEBRIOEE, HHET. SR E RO TREERRZEDIRT, /\—RILT7—HA
DR E UTFEERE., EEFOMEMFIEE UTROEND o, IBIREER(IC (31 A
N AM7ZER U TREMIEOR T £ER@EMEDR L, )\AAYIEIEDEMCNZ. ILI77—
BRI E U TR DR EZBET

Frz. FFRUAMRHE, ECHEKEC L > TR LN ENRIAFND 2. GIHRk
BN (CRIgERMEIE UTERTE DL SO/DY FONITEZIRERT DL EBI(C,
SRR X B .

2.2 BAFECERTDHH - o128H|

(1) ##d

A2/ > RORFEICERT DMEHE. 145U T7 - Novamont 1D ##I41EAE Mater-Bi

(K. 1) E)INAAYREERT D.Mater-Bi (3145 U7 TRIESNTH D EDHRED PBAT

(RUTFL>TPER—FLTIL— ) (CRARBHETAMEZRS UICEDREEETH
D, WEMCK D> TREBMNIKEZBIERER(CHBEIND NS, RIBEERIOERECSH
5923FMEVUTEBZEDTUND. TOHEBDENEFICLD . BEDI L — BBz,
I\=RILZ —ROVT ML —(CHRBRI L — REBE T DHNENDD. /A AR
(& EMHED Mater—bi (CHIF (SRR T Dz (T2 & WLWHONBHIE TRBZI1T D12,

18



Novamontft B4 8 72 2 F v 7 Bfslfs

hv Ry TE7AVE xm% I;'
(% /BT 3 BH) __PBAT + %MW -
- REBT TV :
oy — P MaTER-BI
Bio-BDO

(NAFTETH =)

2-1 Novamont ft R4S E#I4481AE Mater-Bi

19



(2) =28

VI NLZ—=RDO NI RELTROESNDIREEEMFEEIFRRETH D, LEEIC
&L — RO ZRUTZN. ZEREE D TERV 8. BJ2EEIZ Mater-Bi (CFIIL
TEREZNE5TDINENDD. ARG EDBRENNETHIN . ENFRETERIELT
(FRAE UL . BARR T (CTHMRITRIER T .

ERXA—H—DOr BRI ZRERBR CERL. &JL— REDEBRMZALURNS. HEE

REERZRET L. RERESZEET D,

2.3 FRICERT IR

VT ML —E)\— RILT —@EFOMBFEFEZT D ([CHZD. =0 Mater-Bi (CRIAT
HDEIEBH], IR TH D) A AN AN ZEE(CHDTDITERIT DENDD. TDER
(CER I DR (35 2-1 DED,

20



F2-1

EIRICER Y DHtmalE

Htmi A—H— FrafR
2801 —
_ AOU1—4F 36mm
PR ) B AR PR \
AOYUa—-2USAH—ME W
EEE
N
P+ KRR MOy S — | (B AREIRFRT Cl#zX 4K
. _ IKET
BZER T 0 B AR .
RLA 2Ry MIE
) B AP
X ) MRUER 5 &
MRME D « —5F — | Wi/ D7y X
5 EEXARUYARITr—RR
1%  &lE
R w1 O+ ERRREEE 0~50C
ERRE
w5 F+H
RLw MR E _ RLw MERH
WTS7v o
AV oB5>o

21




(1) AMKfR= 2 #Res (X 2-2) ROYA RRy bhvy— (K2-3)

BROFCDIEREGHEH T, AEEOSUSSY - ZOREBICHESNTLNDIRY
UI1—THERENTWND. U2 —AEBIC LB SEASNIMRHE. Nz U
SF—RETEREN. XATYUL—([CLO> TRESHANSHETA IS ULEHENTHE IS,
HENMRE, KARCEDY o T =NTRLY MET DN ZDHY T+ > THBEIC
BUTE FE(C3EEDD.

oL ENTZME (RESUR) ZKEBTHERUIERICHYTA TR NS
> RAy bAR. HHENEMRIEKTEHAO L DIEERBEATHY T 2T U, K - 82
BTRICSISMNIE DT -4 —F—Hwy bAR. MUESNIEMRZBIEICHY T«
SO URRICESRETHRANT YA RRY hhy MR TH D,

ZTNENCHRN DDA 3 BREOHTHE—IKZERLRVDHY A RRy by AR
THD. MR E LTI A ANV ZERT D28, BRI ZHIRT D28, F T/ \—RILT7—
BT AR OEIRERER (C (I iRy MAOw RAROHHEHZERT 5.

FREHCEISUAA-HNDAT 1N 1A THDIHEEMES 2 A THD 2 #MEN'D
D, —fEHICFEDROAESZ THOMRIOY DEX BLEERRAERREC C/AE S EEMEN A
<ERUTWBHN 2 BIDRT') 3 —DFHEIEEINS) (A A ZnZ2 4 #HT L D58FI(THD
HEFICREI DT ENTIRETH DS, SHET(E 2 MitkaERI D,

22



2-2 2 B

23



<

-

2-3 YA RRy hMOwvs—

24



(1) Misads

©® BZER>T (K 2-4)
S U N TRESNDIMBIORECRESNTWLDIBEE. Ry MEUTHREIT D &
5w a (BREEOFREICKDHEDRETRIURR T, BEELICEENTSEN ME
(CERETDHEaNHD) BN TEdieh. BEERDTICTHMRRAOIREZRET D.
R CEDBRIBIIEDEDBRD AN ZXAIE NIKDENSIRFED EEDNTND e R
MET BERDIRZIIEETHD.

@ MRHIET «r—45— (K 2-5, 6)
Mater-Bi &/\A ANV ZEIRT DIRIC(E. HELUZZNENDOM R e —EE S TIERCH
BT DRENS DD ML A AR EEETEDIAL CENTEIEEN T+ —5 —
(BE. 4) 2EAT D, T, BEICL DT BEODEFNS/ A AVIEFEZMHIET D
MHENGD. ZDHZEICE. BRI« —45F— (BE. 5) ZALD,

® ‘RR>T (K 2-7)
RAK T3 D O] & Mater-Bi (ORI DTZHIC(E, SE U EEZ IEHE(CHIE T DREND
DIz, MAINTZERT D, WORNMEFC(E, +2RRNNZRIRE Y DIzHDIE S X)L
BERIBEUTZ.

@ NLvw hEnERE (X 2-8)
YA RIRY MAYS—ThHYFT 1 2 TdENZRLY bME. BROFFTEHET D2, BIEE
(SHEMURFNFIRSRON, (S A A ERES N LY MMIBOKIEDESH, X
FUREB(ICKDENRE(SED CATHINT D, mEEERL Y MERIBISXD . HEIRIRE
MEINTERETEZTDINRLY MOUIDBZERET . TORIZADESTZERL Y MIX by
DI DTEDIAATER (SRR ECFEDHTIRE T D,

25



2-4 BEZER>T

26



2-5 MRMED «—45— (BED+«—4-)

27



28



X 2-7 AR>S

29



i,

2-8 Ry MNERKE

30



2.4 O>2)\J> Ro$efifass

(1) Mater-Bi BEATDURL W b

Mater-Bi ZFEMAE L TO /D> RIDEAMFHEFECAEIT T, &¥)IC Mater-Bi AT RI&
LTRLY METD (UXRLwY B) IS, BEERERE Uz, MROREIRRICDN
TIE BEH DSV A —DOINBIES EDRERE. T+« —F—NooftieEsE oY1 —
BEHOHEEEEORMGEENKESKEET D, 2D, B2 EERFEUTRENERD
KOEMREEZEMUDORE. XU 1—EEr#. &7« —4F—#teE. Hv 5 —DEnRE
ZEFMCERBE CET DR OEACIER UcFEEC R (CBOER L. BRIZMGREZRST LN
SRR EIT O 2. VA —HNEFTORBDIRREGS Y >4 — FEIORMKRO (K 2-9)

NoWHERITDEEEIC. HBOMNSOELT, HEZKRI DL T (K 2-10) RBE/REM
MEZRH U,

Fz, AIRDESD . FKEOMBIOBFERITDZHIC, U1 Riky by MARDR EZE
ERATIN. BHDFRAEHY T+ 2T UIZRICRL w MaEREE (OXDIADRTCEE DX
Ly MEEOEENHSEZIIRKRTH D, ERICIFRIRC UHIRSIEN DTz, ERFC Mater-Bi
(FREMCEFB[DNMND . ORI ENHDHFEZRH O EMNDND. BERBHIEDIZSHIC.

REDWRICEDEAIZ. ASEUTDED,

© HDYT+ T LARKFCRENT D EDIRE

@ BT+ TERDERRECRLY FORADNATE ZHNR D5 EDIRE

® RLw MNAEIEE (DX DIADRIDOTAE EEDIRET

@ HYT+ 20T DOEENOEERRE SRS, RUOMHEOEDTY 7S5 2 X0

31



RETAE (L

© YA RRy bHYS—ARTOSENGTEERFT U THLU. —RnilZzEREUT.

@ YA RRY hAYEY—ATRIEMN S ZHZ D OO RO MNNTBDTEE LT —BITH
BEUTRHEZSR R WORMRZRET U CRUTE.

® HDYFTA>TURLY MIFISETIDEH Ry hMERITDIEEBRZSENT DS
e U TR U,

@ MHE(CX I DEERNDOEELREDHREE T TIEESLEN TSN D Efzsd. BEND
AEZRS U, U752 ADRBZEDRUAR Uz,

BOBRUMEELIEHER, ©. @, @, @DEEE(ICLDT. BEDOHLEL. RLw MEH'E]

gesdore (K 2-11), Ffo. COREEZAEDIRI AT, Mater-Bi TDOEDDEREIRE(C
EREZRITDTENHBAL. AEROEESEBRFT L. REDBBRO—RE LD,

32



2-9 U 4 —mRMA

33



X 2-10 MHOTOEEET. MEDHER

34



2-11 Mater-Bi B{ADEFEEZDOR LW ~

35



(2) BJZBEI. )\A A RIPDIER

O ZBHIDIERR

A EBR (A TH D Mater-bi DETL — RICER I DRICIFIEELIE—FEEISTHIGS
N OGS NIEEZHERICRER T DT ENREL RO Tz, WAIVR T (THERICKD. —
EEETHREHK(ICHIET DT LF TSN, Bt a(CTEY. 2 UAH-—AITEFEDT
ULERSRRICIE DTz, HHEEZIRS U TEHRREED ST A - —PREETEX
FARF P - KHAHFR IR REAFREE Zind. BEENSHRZE T, #EEDIR UIREE
UTehER. BIZBRlZ#iad dMEICEEN D LMD Tz,

Z DIz, BRNIRRDIRENED Y (CHHE L TUVWVTRIAVR> T DB Z RIS (RS E T, B
FH(E. 2 BREHDR T 1 — (FHEHMOPIRDOE — R Z#(CEAE S TH DM, TDRARIC
KO TRENEED., hDE—XDBRKIC L > TREIRENEND Z&(CHo T,

ROV 1 —DIERREIRE U, WAVR> T2 RmiBE FRAISNDAIBEZEE Uz, =5(CFINIC
AEBRIZES U —RCHETEDLONMER (K 2-13) ZERAUZRER. U245 —A
(CEIEBRINEBFEDCENRRLIED, HEREZTRE I DI LEN TS, Tt BEFLRZE
DR T & (TR ODERIC(FEENRBRNFE T DT ENDH D, FhfciistlisniRsdz
11272, 2. KABKI(C(E. R4 FEIFMATEEZHZHFE L. BT Eings., Fiey
RIAMBZIANTULD,

QA AN DIEIE
INA AR DREICEELTIE. Mater-Bi (CX U TIEEUEESEZEERICHIETEDZ
& INAATRRIHEBDRICINEL TWDC EICKBDFEBEIMNZI D ENFETH DI,
EEMIEICEAUTE. EET « —4F —DFA LRI ZRDIRT ZE(CKD, BECHETE
TWBZENERTET,
A ARZIDGR(C L DFRE. BZR T TG I D&% 1 EPHS 2 hERICIEYD
&Ko T (K2-14). BFlET B ENTET .

@ . QICKD. Bz m L & TIEOMEZITV. I8l /\AAYAMZRELZ

Ry hREUT (B2-12).

36



2-12 FIBAPERRUIERLY b () A AV ZERUIZRLY & (B)

37



2-13 WRNDTZSHDINESF

38



2-14 2 HFRITIBY UEEZRS T (IC K BBKUERR

39



2.5 BB BIEBRIDRFIEDIREE

Mater-Bi ZE## & U T, L7 —@EIFOO /T REFEZTD LT, HIgKEESE. 1/
Bt aRMEERL. EEL B8 A AV ORBERMEEZHRUTT, [TV T
ML7—mEFHRHE, pIEERIZ D)0 RIDHROBEMNS VO, BEE. SEE
EAREEUTC. ERTTFEGLUTDLES D,

(1) FmmIEFORER(ICKD. BJEBH A ATRPDTI>)/D> ROMROIREE
(2) SBEULIZE—bhTOITYU—RF7DI MMIXRDIEMR EBTEEH) & DRE M DIREE
(3) FEMETNBROSZEMEIC K DIEEEDIREL

(1) HmMEFCELTE. RNCEMRRT L — REATORBRR Z/FER U THA
DRIETITOIE (R 2-2), TDE., BHROFERZ I )D> R UKD
AARR AT RUTEMR CTERBA ZER L. BRICYIERREF 21T
W BIEZIREEUTE. RDFER—BIELLTDEED (& 2-3) . rIEBAI(IFERAC KD
TOEWVEHDN, BASHNCERMEZR/SNDZENDND. )AL AN IBDR
MCEALTE. PHERZE(END D, SEERRERETEDIRL. ZE UEEC
K BHEFDHERZITD.

40



& 2-2 BTL— REETOMMHEEREDIESR

Mater-Bi(D) Mater-Bi®@ Mater-Bi(3® Mater-Bi@)

tbkE g/cm 1.297 1272 1.294 1.223
MFR g/10min 6.95 4.49 3.6 175
Charpy kl/m 4416 37.985 54.746 23.012
TR E Mpa 6.2538 5.8301 8.2344 4.9695
ik Mpa 104.7 90.184 142.45 57.664
5| sRAEE Mpa 12.842 16.985 15817 N/A
5|5&

. Mpa 8.2521 7.7231 233.97 6.3001
RS
va7 = 10014 100 10014 £ 1004 B
A B
(FE3

41




& 2-3 HEBEIZGN0L s ERD—1HB)

MHEQ : RIZBEIA Q) BB EIB I : AIEEHIC

=10:1 = 10: 5 =10 : 1
tbE g/cn 1.258 1.261 1.244
MFR g/10min 11.64 9.38 11.82
Charpy kJ/m N.B. 35.861 N.B
#IFRE | Mpa 3.0081 4.2407 3.2414
giF2 | Mpa 41.476 56.08 47.969
B2 | Mpa N/A N/A N/A
ERERS | Mpa 5.4762 g.817 5.6071
' 3 J E L _ o
AREEE
= S TAREIBL L. REDEHAS—ELCET. BREDRES
i AR L. RO TEET .

42




& 2-4 )\AAYADZRIN U IHDIEERERD—H)

Mter-Bi@ : /3 A F < Z ¥ | Mter-Bi@ : /XA 7 < Z#3
=8 :2 =7 43
thE g/cn 1.306 1.237
MFR g/10min 3.24 18.74
Charpy kJ/m NB N.B
B SR Mpa 7.6625 1.582
Bh (FeEE Mpa 155.95 19.239
5| R Mpa N/A N/A
LR = Mpa 9.0304 3.3934
wE
(2) BEUIES—bhTDOTU— R MM KDBEHDIER (S, AIZEEI XA —H—aD

wheFciTo.

Mater-Bi EBJ2EIZHEASHETEREL. TSXMIILTREE CEE 180C.
A28 A U B (FREIFE 5. C(FRA607) ZEMUILRICBEET L X(C
KD —bzfFE (BEEE 180C. JL-XJE 100kgf/ai. Ed+ 1mm) =L
T, 7HBRE. &> —bDTU—R7D MARZIREEUTZ. TDFER. PIEH|
(CXDOTOEBHEDENNSHD MR TETZ. Fo. RERRICLDEEY
BAL. JBE. BEZFCIDIFMHERCEBHEMIKAEENSDZLEDN D,
FERD—HIIR. 8DEHD,

43



x2-5

7Y —F7 7 FEBRER

BRUIES — hTOTU— R MK DA ERD—H)

TUV—=FK77r,DRRE O:EL A:BaHY % &KEHY
o— MERLIREE HERI T HE BE20°C BEE656%
BEEIY ik RO+ RO+ RO+ MR+ R+
BEEEREK AJEEFIA GIEE: ] A EEFIC AJEEFIA AJEEEIB
5 O O @]
10 O JAN X O O
15 AN A X AN X
20 AN JAN b A X
v — MERZEE HARI 7 BRI BE20°C EE6S%
AIBE|DFINE RO+ RO+ MRQ+
£ 2 5B AJEAEIA AJEEHIB AJEEHIC
5 A
10 JAN 2\ x
15 AN AN X
20 AN YN X

(3) FMETBROEREIC KDL (CHR(E. —ERMHDOHRT Mter-bi DEJ
L—RTRIELETL— b EH(SRLT (K 2-15). 1 hARERELIZE
(CETL—DREEZAEL T, BIBNERUICROESBMNEZARILIZ. &
DFER. FTERMBEREBMREMREE TS > et JL— R o18EI(CLDERE
(SEVWNSDDCENDMD. BEECRHEIT DR EEDh o, &

BRIERO—HIER 2-6 DEHD.

44




2-15 Mater-Bi (CX 9 B E]BHIDSEHERIAT

45



& 2-6 Mater-Bi D& T L — R(CW T DI EFDSEHER

7
T2 Mater-Bi(D) Mater-Bi®@) Mater-Bi(3)
——— [ =Tz [ —— [ — [ = | — [ —— [ o=
EEg EEg % BEEg EEg % EEg EEg %
12.133 | 12.911 | 6.412 | 11.845 | 12.655 | 6.838 | 12.065 | 12.835 | 6.382
AI#EEHEIA
12.132 | 12.881 | 6.174 | 11.850 | 12.635 | 6.624 | 12.080 | 12.863 | 6.482
12.064 | 12.593 | 4.385 | 11.852 | 12.022 | 1.434 | 12.088 | 12.218 | 1.075
T2 X|B
12.071 | 12.614 | 4.498 | 11.853 | 11.972 | 1.004 | 12.089 | 12.265 | 1.456
12.139 | 12.593 | 3.740 | 11.832 | 12.409 | 4.877 | 12.064 | 12.593 | 4.385
aJEBA|A: T 2B
#HB=1:1
12.137 | 12.614 | 3.930 | 11.834 | 12.407 | 4.842 | 12.071 | 12.614 | 4.498

(1), (2). (3) DFERNS. Meter-Bi D&T L — REMBRIDESE(CKD. BES
DEWNEU D LR TS .

46




2.6 EELGMAL BIEBHIOEE R USERBAORFEDIER
L7 —FADMBIORFECEIT T, Mater-Bi D& T L — RRUETEE], )\A A DIE
BREIBREAZ DRI CL(CLD T TEDOBERZESNI.

® Mater-Bi D&JTL — ROHFNS, RBEEEZISNDTL — REEETS L. CNITER
MMITHDRSE. Ytk M2TY— R7D bOIRGE. ERMEDIREINSES SN,
RSEEICEITT. VI BMLY— J\=RIL7—DZENENICETTZMBORFEE L
T, BEU Mater-Bi D&T L — R, BJEFIOESE LEEDIRIIE ERELIRZED
KU, RERESHEROEIIZITD,

@ Mater-Bi (&, BRICKV REAENHDEDNRFEDHERZROMBITH DAY #HHH
DINTEA. IFEFBOFER. MRICKD T, KEUTEREAMOEIINTEZL B
B (CAARIBRDEBR N U R ZEA ) A AR UISER(C (S, FERNERDERE
REDEHEREHEITDIEN HRALZESD. RS FFFHEBENTZELTTEDX
3. KDEELGEIMORFEZITS,

47



3 HBIK - RIKPTOEDFEMEZE I DIV —EITER - Bca¥) (5
X) DRIFE

3.1 JL7—EIFERHCDNT

EDRETIFIRVEEDIL T —BEFERHT DV T IIRDHEROHVE EERRR IS
UTEBERRERMMERSNTES D EMRHTENRDEWN G D BEDIL T —(C{EA
SNTVBDEROREMNREICDNT, —flIZTEICEHEHT D. FIHHIC/\—RIL7Z—FHE
R(CDWVWTE, BREEHAKRELDFITID (Fith, h>3—U>J. bvTI-b) 53,
T

RE|NRBEDICEILO—-—REAS NEDTLYREITEND, @ILO—R7727— bO4F
WE I—FT+ > JHBEFRS LA ENONBENDRIFE 5. TOMODRFHE LT
AIEET v ETURWEENEN S, BLDETDVNRRENEFSNSD,

LA > OFFDETE K ZEN IR CTMHARIME. MEMEN L. UM UMz DEE
BLEBTIREANGD. X TROBEDEEHENRL . 2T DRETHIDIZEEZ/FD
EDFTDROIRIENNINDLDT,

Hh>—-u>d

CESEILYERNDNERZ. UNLZDAHS—U DD N —TEEN DREND
TEDICHEBIMEZETH D BOIEMICI D TEHFDBW(CHWVREEH D, ZRIRT DI
SHEEERNS A, 7))L AERBNER, BXERREZFERTIEMNEDD.
MvZ7— b

DLAAERE. ©ILO—-XEAT b IRFIEERENETFESND, Oy TI—K
DOFEFERNZESEITEZZINZIL T —BEMEENERNKD LT DHDEDIE &
AW (C(ETH, DS—U T DEBETERMITERT LTSI, BEEHREOMNITFEN
DtEM(CH D,

FREBEDHSICDOVTERELDITTC. T v EST ERESHTD 2 BENFET D,
TAvEST LI —ZZRNRRCRUERTDHE (B 3-1) T REMIFEEII7—
A2TLwH— (RTL—HY) RETENZERILY —BRICREMTDHE (K 3-2)
2o 2 DDFEEE—R—RANHDD. T v ESTFREMFTIDEERAROF TUIET
BIH MEPE THECERNAD  ZNOREERE T DHBEE—(CERFETH D,
—AREHF FERBIREAROOX (FDEL IITHEHL LS.

48



et FIbPELnWEROF

3-1 TavETAA—

49



BAFvy T

L SOOI 7 AN
= EREERICTS

(@) R F v v TDHEE
3 TPRT L —FH D&

i B BROERAN# (702

K 3-2 HYRTL—A A=

50



VIMLTZ—=GA>22x 023> B (B3-4) NERBRESRELERODTND, 12210
23D REE(FERPTILZTESNIZRE 2 R (C ULTZWLWZARICHI D . Bl T2 ([ChIE LT
F# (TS RXAFvD) Z2FRIEBEITDENDIFECHD. AEICHEER /FHRTEDIcH—HEN
IRFECIRD . I\ R —8EEWDSHRESEEHDINMRALULEER (TS XAFvD) =
SR ENSHRULIAT EWDSEITTEE. RUADTTESH(C EFD(IMEERL BETHD
DETREDTUFEL, FARZHMICHT I DT EETERN

— _.|-|.|_l-.l.l'l|‘“‘| I”HIW

3-4 AT >MEB A A=
https://keitech.co.jp/files/libs/405/201604181827521376.jpg?1532914718

REEDFAEZERDORBMOEHENMRN CTHE S RERIFHERDEVOEEZT T SED,

51



3.2 L7 —mETEEN (SX)

SAFERCEBEINTLIWILY —BRICED CENTLIN. Rk I nE~xroa>
SAFYVT (DFREUBVWS ZSUMTOITSRAFYVIRFDIE) DIRACIRD. FICTAF
TEHEZEDRFNNSVED LT —ERDORTEYAIOTSRF YV IDRRE(TI2D &F
ATz TITTHEIK - KA TDEDRMEZE T DIV —RITER - BEEY (S X) ORFEIC
BNWTC BEZEN(CRSESN TVWDIEDRERM DEDDHEMNS., TITDILT7—HSAD
RNE=M & U TR ZIRET LTz, TRCRFEPORMOFRERET I D EITR
OB EZID F EHTZ. (AR U TV D RMZEIMDIRO TLWDIEHZ AL ETD)

WERET U TV BARERF100% SSXFvIIU—TTUV (CLB [ OK
Biodegradable WATER] DFRFENEMN TWD MRS T ERD e, FIEHRIBHRN

100%RIRSNTUVD 2o, BIROFBAEBREIVLICE DT,

3.3 RRESERDTE
RIRSA S AHDEDZERL. 4 (CRIEDRRERIRZITO TS, ERE T (X 3-
5)DiBNTHD.SAF 1 HAT F 32%0D## L. 60 BEEIC(X 41%. 90 BE(C(F 45%.
120 BR(IC[FHIDEDRIEE 48% IR (CRIF. MITDLBEMR(CHZDILO—-X
(FRHEXTERAAARL) D 1 AT F15 54 %L, 60 HT 69%. 90 B#(C(F 76%. 120
B2 (C(EFFEEHOEDHEE 80%D#FIEZRUTIT,

52



TAE(K

100
——nN=1

* 80 I —o—n=2
~ —o—nN=3
1 60 |
R+
B
R 40
i

20

0 L 1 1 1 1 L L
0 30 60 90 120

IEEHR (B)

3-5 HMEBDBTPIHEE (C THTONIZED RS X 120 HDHERFER

SE(IHEPOFFIBEIDEDAMERERIT (T TR <. EMEREROEREEEX CTHRIROERE
ERBIL7 —EUTOBFEDHEEZROHDICEEDX D ICTHUTVVDIMRET LTZU.

53



4 K < BIOKRTDIL 7 —EDFFIEERERODOEN - £ AR

4.1 8K < KB TDIL 7 —EDERIERERDEN - £ A7 MO
OTEELT L — RD Mater-Bi KUOTEET DI /NI> RICDWT, BKPTD
SR (CHRDTRAERZITV. EDFREEOHMEZEIT o2, BIEGILUTOED &12d,

vEES HMERE PR (C K DimFE D AR 4EER

HEAEIR RFRFRBDBIK R UHEREY)

AERmE 15~25C

MR AHIZRE MR (LT « JL L

AHMImIER ENEE (%)

SHEREAR 450 HfE (202249 A 29 H~2023 4 12 A 23 H)
BB ILO-XEEFLANL

Fle. AHERTIEILLT 7 A TEHIZIT D 12,

1. | Mater-Bi A TUV OK Biodegradable Soil® EVSmE
BRERNNBIREDZHCT T >0 E U TEH
2. | Mater-Bi A + J\AA | J\AAYRXELFZIHEE
N A
3. | Mater-Bi A + /Ut | No.2 (DEEZRIELN
N ¥
4. | Mater-Bi A VIBNL7 —TRELEETNDIZRENSDTZHI(C
+ BJ2EF a A AR R 28R Z N
5. | Mater-Bi A No.5 &(FRIA—H—DE R R 2EH| = EF
+ AJ#EAEI b
6. | Mater-Bi B Mater-Bi A & (XR/QDBINSEROR mE
Bk DB YT D I sbFHM
7. | EDERES A Q=R

120 HREIDZBIRE (FLATF £13D.

54



100
+n:1

(%)

+n=3

4-1 Mater-Bi A

60
EEHME (B)

55

90

120



0 30 60 90 120
HEEHE (8)

4-2 Mater-Bi A + J\A/ AT

56



0 30 60 90 120
EEHRE (8)

4-3 Mater-Bi A + J\1A/ A X7 (No.2 DLEEEN)

57



100

0 30 60 90 120
EEHR (H)

4-4 Mater-Bi A + TJZBH| a

58



100
——n=1

(%)

+n:3

0 30 60 90 120
EEHE (B)

4-5 Mater-Bi A + BI#8&| b

59



100

(%)

—o—n=1

——n=2

——nN=3

0 30

4-6 Mater-Bi B

60 90
HEEE (H)

60

120



100

80 T

(%)

——n=1
——n=2

——n=3

4-7 S ABHK

30

EEHRE (BH)

61

60

90

120



100

0 1 1 1 1 1 1

0 30 60 90 120
EEME (B)

4-8 BHESME wlO—X

62



100
+n=1

.. 8 [ —o—n=2
3\/ —o—nN=3
i 60
R+
T
R4 |
H

20 B

0 30 60 90 120
EEHRE (H)

4-9 MR PET

120 BB UK RTREEZENML. BRDIFEHDOMRZ 2023 F 12 A 23 HEXTIT
S, Fz. OICTHIZICBMIER T8> 72 Mater-Bi C (C/\A A X#¥3. BI2&IZZNENIN
AR TERH 5 FEMNS 270 HEIDBKPATOEDFEEEDRERZITDS. BT,
ZFRl. SASOEENORIEZE(CEIDBHRZINEL. ©H 5 FE(CIIBEICIEU TEM
BICEMHRERZIT D,

63



4.2 RHUEFEDRRLER

K

RSB
gEFR— b
A
BRIRANZ R

P

7~

B 225

B2E
g~ — 7
NUJT

=l Rl i i
X/F 2-11-1

RIRE
HREM
ABRHILETEXE
& 2-10-12

HRZE C&H
JR)

siEH
5lE&EFaE

12 A 25 HE®&E
2 B 26 H5| LITFE

2 A 16 HigiE

2NMRIC—E5IEHEITZET

2. BHiZE(FHEH

2 A 18 HigiE&

2NMRIC—E5IEHEITZET

5. BREFHEEF

K

P Hith
REFE EKREMERETET R
53-1

FELLAA
EBERIAEH =1L 779

Enait
FRILEBARHEE] 325-
10

=i

64

a%iE H
BlE BT
Bz

2022/12/07 =&
2023/02/13 51 E
4H12H
6H7H.8H1H
10A1H
12H1H

2024 FF¥E 2H
1H

4H1H 6K 1H
8H1HI10H1H
12A18%E

28 16 HEE
2 M BIC—E5|IZH
\TZ=95. BEEHE

s

2 822 HEE
2 M BIC—E5|IEH
\TZ95., BIEEHA

s



2022/12/07 =& %K - EFRith

EE 4-1 REUAAE

65



SERTO

o

S8 4-2

66



67



2023/02/13 EFRiA 56 1 [E35] LTS

B5E 4-4 RO TIHMER

68



2023/02/13 EFRitA %6 1 EI5| LT BRI m

U]

]
i

0.2429
== Fb 0.042
A1 0.034
32 0.029
13 0.036

BE4-5 YYE—&T 1 )LA

69



]

]
i

0.2679
e b 0.042
Al 0.045
2 0.041
R 0.043

BE4-6 YXAE—+0BRIET 1)L A

70



858 0.3969

== il 0.229
A1 0.230
2 0.222
3 0.227

58 4-7 LLO—RWS—

71



O YIE—DH

@ YFE-INAAXYRMER

BE 4-8 Bl L7 —(CRII TRy > JILoE

72



2022/12/25=E MWK FEE  GFFEFR—N(—D)

S8 4-9 HEH> TILAED

73



5 4-10 #ERH > TIVERO

i
"'.l-.

74



EGDOZDINTM T ICEHEBEUET

EE 4-11 =E&GPT

75



Jle
BH 4-12 ®EWRR

76



K BZE R BOLHDIHIBLOHEER, B2V CSEDEERZMEINMEDRL
z.

/ S

BEE 4-13 $HIEHERNERDOERTO

77



o

\ 4

SH4-14 $BIEHBNBEOETO

78



BE 4-15 HEBRY> TR

79



BIREHDDIcDEIFE

BEEH 4-16 ##@Ets

80



8

BE 4-17 HEBRU>TILER

81



5E 4-18 HERY> T )L %fR

82



S

B5HE 4-19 HEBRY>TILIMER

83



2023/02/16%E 1B%ZE @EEEYJ—F IU/7)
BRI B TRIEDREZR(TDD T IO TEBISIKDHD Z LD Tz,

EE 4-20 RESBFIKT

84



B5E 4-21 RGP

85



BE 4-22 HEBRY>TILIMER

86



87



WK AELLGA

)'EHII
I

2023/02/16 &%
HEIR

SH4-24 HBERLO

88



89



2023/02/18%E B/K KIRE
- SREBPTEAIRTEGNEE I DHEREMEED.
- KEFRAEF CHRIZKZR 1.0m iEm#iF ¢ 2.0~2.5m

90



O

SER

4-27 3

=1

91



92



v

v

B5E 4-29 HERY>TILIER

93



IN=BRIVT—DTSAFv IR
BTN DTSEHBN DHVR R DEIEEMNS. PE S > TEIMZMITIT.

BE 4-30 L7 —(CRIITHBRD > TIAMERD

94



B5E 4-31 L7 —(CRITHBRT>TIIMERO

95



2023/02/22 5%E& K ENa

5E 4-32 F=ESF

96



97



ERIERNT

SH 4-34

98



5 K RKRTOEDREIEZHI DI 77 —RBEHEDRIF

6 K RKPTOEDRMEER T DI —DERBEFHEH

6.1 EBXREFEIBOXENM
OHL1EFHAS ¥ 4 F£ 11 A 16 B 0K WLWHEETANRE(CTEML. &t
JOvoU—4—zR R, ERBASOHE LAFMROREDREZ U

EES5, 6-1 HASOKT

99



@2 2 BERIASDH S F A1 4 BILHEE R TER U,

2EFvIY—2E  BR)ROSTEHEOHDARBEFREN7 04

D, FHIEERRICHEITTTHERZTV. EREFRESCONTEHRA. SEEBERM
ZTFELTLD,

EES5, 6-3 HASOKT

100



6.2 2023 FEENBREDZEREFTER (EFINERHOEHENDDIIZEEHNET)

&5, 6-1
B PR
1120234 14 8H &5 A
2|20234F 1H22H MRS &
3120234 2H12H &5 A
4120234F 3H 5H IBSEEF)
520234 3H 5H &5 A
6|20234F 3H12H IBSEEF)
712023 3H19H N
820234 3H19H =it
912023 3H19H HEAEHA
10 | 20234 3H 19H EEEA
1120234 3H19H R
12120234 3H 19H MRS &
13120234 3H 19H T A
1420234 3H23H o)
15120234 3H 25H ER=EF
16 | 20234 3H26H FHTR A
17 | 20234 3H 26 H ENiEa
18|2023%F 3H26H EFASS" A
19| 20234 3H 26 H =E
2020234 3H29H 8115 A
2120234 44 2H o[y
221 2023%F 4R 2H =&
2320234 44 2H BoH
24 120234%F 44 2H &5 A
2520234 44 2H SEEFERILIAA
26 |20234%F 44 2H RIS A
27 120234 44 4H AR
28 2023F 441 7H T&5 A

101




2920234 44 9H ./ #E
3020234 4H 9H HIJ5" A
31120234 4H 9H Bl o7::]
32120234 4H 9H =it
33120234 4H 9H =2
3420234 448 9H EFFiH
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54 20234 4H30H AT 38R
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57 20234 4H 30H RIS A
58 20234 4H30H SRR
59 (20234 5H 5H EFFiH
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102 | 20234 6 H 11 H =&
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104 | 20234 6 A 17H o)
10520234 6 H 18 H o[y
106 | 20234 6 H 18 H SRR
107 | 20234 6 H 18 H I Tici==
108 | 20234 6 H 18 H r+-m5™ A
109 | 20234 6 A 18 H Bl
110 | 20234 6 H 18 H ENiEA
11120234 6 A 18H RIS A
112 | 20234 6 H 18 H SRR
11320234 6 H23H R
114 | 20234 6 H 24 H Bl
11520234 6 A 24H o)
116 | 20234 6 H 25 H Bl
117 | 20234 6 H 25H AEE
118 | 20234 6 H25H HLHR3ER
11920234 6 H25H o)
120 | 20234 6 H 25 H =22
12120234 6 H25H EFFiH
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12720234 7R 1 H JE1LLIA
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13520234 7H 6 H o)
136 | 20234 7H 7H ESE S
13720234 7H 9H LA
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148 | 20234 7H 14 H Bl
14920234 7H 158 o[y
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203 | 2023F 8H 20H =E
204 | 2023 % 8H 26H ARIERHH
20520234 8H 27H RIEH
206 | 2023 8H 27H LA
207 | 2023%F 8H 27H R RS
208 | 2023 8H27H =&
209 | 2023 % 8H 27H Bl
2102023 8H27H ALY A
211 | 2023F 94 2H Bl
21220234 9H 3H oM
213120234 94 3 H AR
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217 | 20234 94 3 H =i
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2191 20234F 94 3 H R RS
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221 20234 94 3 H SEEFERILIAA
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224 | 2023 9H 10H ./ #E
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226 | 2023 9H 10H A
227 12023 9H 10H =it
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229 12023 9H 10H FEDiHA
2302023 9H 10H MRS &
2312023 9H10H ESE S
232 12023F 9H 16 H o[y
2332023 9H 16H SEM
23412023 9H17H o[y
235|2023%€ 9H 17H SRR
236 | 2023F 9H17H Bl
2372023 9H 17H FNiEA
238 2023F 9H17H P HiH
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245|2023% 9H 24H ARIEH

108
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25120234 9H27H 2115 A
252 1 2023F 9H30H o[y
25320234104 1H A
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7.1 BNNRURAESHEEONE

IREDHID T —AICKD. BUER (JL)7—) OERBEFIE(HIEIUER(CHDEDD, L
7 —(FEDFERSGEDRFE L. VWONIBE - MEF(CIRHD U, ZOFRFERENDI L
EIRD, BKREIL—DEURFED CTHREETH D . BFTSAF vV IRBED—R ERDZEN
5. L7 —DmBEZBIK - BOKPTERREND TS AFv UM (Mater-Bi) (CERRT D
WHRNEZ S5ND.

128, Mater-Bi (FIRUITFL>T7SR—KFLIFL— (PBAT) ([CRAREBIERAN %R
BURINAARRIEET SAFYVITHD . TL— RICKDERDN. #+%D/ A AR
R D ZED. D). ERRMMN ST D ETREMNRI R (GHG) BFHEZHI
I DZENTEROEEUNGDD. KEBETE. L7 —DMBZIFEDREDT S AF VD

(ABS#itfig) 15 Mater-Bi (CRE I DBRD S JH 1 J)LTD GHGHIBZIRZ M U 1z,

7.1.1  FH@=UA

FHB LTz F U AZR 7-1 [ORT . L7 —3ERRN(OBE - IEFCREHDIDIZEN
5. BERENIS RATSATERDBIIENSZNEERISNDN. BEURDOERRMNS.
NR=ASA22FUA%Z, ABS Ellsemfl & U, IL7 — DB (IFEELA & Uiz, 2Nl
A NFTUTZIWIBAD)ILEGEF R (Bi) BiHEiUT,

I RE S U A (3HEfETEREE Mater-Bi RUEBHRDEE E U, JLT7 — DN (FFE
BERNCIZX. BFCREULBE (DRI D5E) BFHEIUIZ. 25, HEEEAIE 1 kg
DffE & LTz,

x7-1 FHE=FUA

SFUA IBESE ZN=]
@ FEERLD ABS #iRE
@ XTU7ILUYA0)L  ABS fiRE
® wERL (B1E) ABS #5ifig
@ FEEREA] Mater-Bi+E Mk
® wERL (D) Mater-Bi+HH7%
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HEERER - VYA D)V 2iH I REE & Uiz, BIEVIOFHIE(C3 /2o T BfaEhEbE[1]
ZRWZ. 7133, Mater-Bi OEEE (A7) HNSDEIX(CDWT(F, +97135—H
(E15Y qVAVANSY fabpat SE L ilE 32123 D% Xl O it

FEHRD (K7-1) TE ERFHL7—HEINSN. REFREEE I DREEVRLE
HTCEHFEB=ND LU,

NTUTZILIYA D)L (B 7-2) TlE. ERFHIL7—HEIXSN. ABS Biflght~>U 77
IWIBAD)lend &,

BERE (K 7-3) TR ERAFHL7—FERENT . BE - RS (CIRED UlzEE
([CIxDEUTE
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R=RS5A>

S R

<>
[ |FENREE

F4TFI7) S ET—2%

| Ny o559 KF—%

FORIRIE, R ABS R IR IR e,
Wi WA EES LB | [EA]
et b e (BX]
J L J
Y v % v
FHBEE - 55 il - RE- UHAo0
FEAZUR E LERUE TR—OTE
BRI, FEHEIET B,
KILT —DBEENT b > - B A AR LT 5
FUHRIE. MR
s Tare— st :
$aE MR 153/ o miE L g A || BERE (E5H8)
PER AR [B&] o ExR L [BA] [B&]
I
B AE 115 V7]
[4%Y7]
LB (REM)
[B%]
v AN - J\ .
BANEE - 25 il - BE- UYL

B R WG & EBHRUR TR —DIIE
ERESND=. FHERRNET B,

KILT —DBEEDNED > 58 TFHHERIRET S

7-3 BFEREDI AT LAER
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7.2 AR NUDH
7.2.1 1ERED%RFE

RFRMIX Mater-Bi J L — K& LT Mater-Bi (EF04P) ZABEL. XEK[2]K D tsRiERK
ZR3R:57.91%. K3R:6.76% & UTc. TDMMDEEIFCDWTEFEERE LT,

722 AR KUF—4
a)  EMRIETE - RS
1) B
JL77—1 kg (CHFD ABS H#IfE X T Mater-Bi- BHRDFERAE (IR 7-2 DIBEDRE U,
Mater-Bi & EHREDEERIE 30% & Uz, HEeEAIZIL)7—1 kg EUTREL TR
EMS. Mater-Bi (£ 0.7 kg, BHaxlE 0.3 kg&7dd,

xR 7-2 )LF7—1kg [CHFD ABS BIflER U Mater-Bi - EHDERE

U ME = L==1jy)
R=ZAZFUHA (O~Q) ABS 1515 1 kg
Mater-Bi 0.7 kg

TIHRER (@
HINSRE (@ 6) 03 ke

2) T

SRR EER E L TLT— 2RSS BRoC. BENX TR T 2BENGD. HRFCYH
BRMBCDONT. UFOR(7-1)2BECEELR. B8, BIBESRICLO THIRTB &
Ufz. SHECEBALEESR 3 (C. STERRER 4 (ORI, B8, ((IHME (ABS #Hifis.
Mater-Bi. H##) #ZRL. =8 (1) (F25CT& Uk,

Wi = (Tg, = T,) G (7-1)

x7-3 FHECERALE/\(SA—5fE

EH{i7 ABS Mater-Bi EHRE
BRAZE 3 190 [4 190 ™!
Te, * 225 1 [4]
O
o ! [kl/kg °C] 1.525 [5] 1.8 [4] 1.25 [6]™

*1 Mater-Bi &E—&UTE
*2 RDT—A=ERAUE
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xR7-4 NMLICHEBILEEBNW,OTERR (1 kWh = 3,600 kJ)

JOtX AR~ £ B i
T &7 (ABS gl TA) 0.0847 kWh/kg (1)
&7 (ABS gl TA) 0.0749 kWh/kg (1)

b) EE - UYAU)LEE

FRFEMHL7—ZBIR L., BEHRANXEIYTIU7ILITA DI ZITOIEEE. FERFHIL
7Z—MEIRENT, BIE - HEE (CIERD U RFR(CRDIBERL(CDOWCEHE Lz, £
BHILT —DEWFTENHIL SN TV ENS, BURICHEBRTRILF—(CDWTIFE
EEEINE Uz, Fio. ERFEH)L 7 —DRIUGPR & Ftilinss. Y -1 0)Untiss DA B%
DFENH LUV NS, MEREOEXEREEMRINE U,

IR - UHADIVEES EICERDAZAR NUEBITOED LTz,
1)  FEEEA

INE UTZIBRER 7-5 (CRT. 2. 1 kWh = 3.6 M] TH 3.

xK7-5 REULEET—F (FRELA)

JOotX AR KU = B faliii}
A EH 0.0126 kWh/kg-)L7— [7]
HHHX 0.0158 MI/kg-)L7— [7]
AEH 0.00273 MI/kg-)LT7— [7]
BIEY) . BE FEEHE 12.81 % [7]
ABS DIRfIFEE 35.16 MIJ/kg-ABS [8]
ABS ODRES 1.25 kWh/kg-ABS [71, [8]
Mater-Bi DIRfIFEH = 21.52 MI/kg-Mater-Bi *3
Mater-Bi DHES 0.766 kWh/kg-Mater-Bi  *3, [7]
EHRDBEAIRAE 16.5 MI/kg-EHi% [9]
EHBORES 0.587 kWh/kg-EHEE [71, [9]
Mater-Bi (70%) +6#7k *3, [7],
0.712 kWh/kg
(30%) OREBE [9]

*3 1 stk ZE & (C Dulong DR[10]MSETE U,

2) XFTUTILUBADIL
INEE UTzIBiER 7-6 (CRT .
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xK7-6 WELET—Y (XTUT7ILUYADIL)

JOtX P2 YN = =Hiv g
BEGERE B 0.214 kWh/kg [7]

3) BEFERL

ABS #iiE(IBFRLEE. DESNT(CERIDEDEL. BEIRDANELELRRNE
U7z. Mater-Bi (CDUWTIZE, BFRLEE. ENHESNTEEIRIANMNREET D LU,
ZODER. Mater-Bi FORRFINTCTEMbLIRERE U THREESND & LTz,

7.3 RIERZEFUM
7.3.1 REREFRE(
RIBREHIZIT D2 (SR T O RD GHG BHEERBAIZINE U (R 7-7). 186,
Mater-Bi DBEAIRUEDFE(CHD GHG HIEE (I TRBRZE LICEBELZ (¥4). BEHR
(K BDIRFRPUNBO RN (CHE S HEE (IR (SRR SN D T LS. BEXRIME U

x7-7 REREREN

TOtR4% GHG Fhitis iy gt
[kg-COzeq]

ABS 5 3.277  /kg-ABS  [11]

Mater-Bi &i& (HB¥DFIE (C L DR FRRUNZFR <) 2 /kg-Mater-Bi [12]

Mater-Bi 2i&(C K DR RN -1.07 /kg-Mater-Bi [12]

BEHHREIE 0 /kg-BH® FEEMDID

ABS 547 3.12  /kg-ABS  [13]

Mater-Bi il - 4=0f7 2.12  /kg-Mater-Bi *4

B 0.452 /kKWh [14]

HHHR (REHER) 219 /m’ [15]
0.0487 /MJ *5, [15]

A ERDIRIE 271 /L L16]
0.0693 /MJ *6, [16]

*5 45 MJ/m3 &=ERUZ[15].
*6 39.1 GI/kL Z{ER ULZ[16].
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7.3.2

LCIA #&3R

LCIA #&RZE 7-4 KUK 7-8 [CRT . # GHG HEHE(VN=VIEC, FEBREA (Mater-
Bi). i@Fid - £#% (Mater-Bi). #@F7it - & (ABS). ¥FTUFILUYA D)L (ABS).
FEBREA (ABS) Eixofc. WINDAEFECSWNTHE. ABS B)L)7— LA Mater-Bi+
BEHREILT —(E, # GHG HEHERUTRILF—IEEIR GHG BitE £ E(ICTE> 2.

JOEXBID GHG HEH (. #iAR#ER

=R

ERENTRBEAET ., RUOTHRIEEEED - £ E UV DEE
RERoTE,
8 +4 A 41) 34
m IR IR R E
588 M & IR UR
= 6 2 4 [ 409 (Mater-Bi)
] § ¢ | e
£y
£8 47 332 SR
T Q 3.32
O 5
I - 1.87 ¢
1.43 .
112 . : 3R A PR
0 sMRAE A
BIEY
-2
ABS ABS ABS Mater-Bi Mater-Bi e
FREBEE |<TTVUTILY BERH FEBA EERE
FA7N AR

7-8 LCIA#ER
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*K7-8 LCIA#ER (B : kg-CO,eq/kg-JLJ)7—)

ABS ABS ABS Mater-Bi Mater-Bi

Joex EREA] j;lj,Zj:: Y= inian B izzYE inian
Txie FTARASIE RS 3.277 3.277 3.277 1.400 1.400
T xE  RERIRUN (Mater-Bi) 0.000 0.000 0.000 -0.749 -0.749
Txie BkES 0.038 0.038 0.038 0.034 0.034
T xRE  EDRR 0.000 0.000 0.000 0.000 1.486
T tEREkESD 3.120 3.120 0.000 1.486 0.000
Txie el R AR 0.007 0.000 0.000 0.007 0.000
Txie MR HES 0.000 0.190 0.000 0.000 0.000
Txie gIEY -0.565 -1.639 0.000 -0.322 0.000
ait 5.876 4.986 3.315 1.856 2.171
TxiELsEs 2.756 1.866 3.315 1.119 1.434
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7.4 R - fSEm

FEEDWERLD. L7 —D#EB% ABS HifiEh'S Mater-Bi+ EHRICABEIT DI LT,
GHG HHHEZHIRTE DT EMDM o E. COHIRICKELLFSTDD(F. BIERIE - B
2 (B2 85D GHG HEHHIRKIC LB EDTH DT,

SEFSERNC GHG BREEZHEARD & /NEWVEC, FEBREA (Mater-Bi) . BFRL -
4% (Mater-Bi) . BFRL - F&E (ABS) . T U7)LUB A D)L (ABS) . FEEHEAN (ABS)
EWDHERERDTZ, M ABS KilEN S Mater-Bi (CRBI DT LT, HIIERIS - REE

(5EX0) BD GHG HHEEZHIR TE 3(FN REHFANZH TS LT, #lEAF DI
IWF—ZBNEVTERI DI ENTED, —75. ABS BilEDHR T (HBFRL - BHEN GHG
HEHEs\ oot EBR\DFER L, GHG HHEELUMORERBEICEIR T D
BENH 3.

7.5 RELEAREEM
7.5.1 MIL>—4~DEE
BRENSIL 7 —DRSETIEICDWNWT, BEGXMMEZ AU TGGIEL TWSZENS, X
BROITA 705> RT—SDEUSHEZRET T D,
7.5.2 O2I)XI2 REIE
Mater-Bi 70%. £#H7% 30%MDEE EBELEN. REROESHERICEDVWZETEZT
STENEFHELLY
7.5.3 TEJEEHE - Z=H
WP —DEE(ICH DT AIEBRIZERUZD. ZRTEMITULIZD & #IEMS DS
DEFERATDIZENS. TNSOREREICDVNTIRGT I D,
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8 FELHESERDFRE

8.1 VIPMNLF—
R4 FETHAEUZERENR—X(C, IWF—HE%ZiHHD. EOREDOERE. EEIEN
HEEDDN L7 —EUTORBEICHOE CTFHBEZITORED D LT — X —F1— (THKFE
L. SERREL. ¥ EIT S,

8.2 J\—FRILF7—

R4 FETHMELUENENR—X(C, V7 —kBZiHD. EOEREORE. YENHE
DOM L7 —EUTORIMEICHOE CTFHMIZITOWESD D, L7 —A—H—(TIKFEL.
SRR, WIS Z1T S, /\— RILY — (CEM T DEDHEER Gt LU CGRE - KT 5.
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