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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 (FE®IC
1.1 FXROE=REEHN
1.2 FEAH
1.3  FEXEHARE
2 BK - RKPRTOEDFEEZEBITDIL7—mFI>I/INT> RORFE
2.1 32T ROBREFEOEIE
2.2 OO RICER UM R UMERE TR
2.3 32T ROBATOMEL
2.4 RIE/STIEF| DETE. BECAERDIFE &/ A A DECELERDIFE
2.5 BT EBRIOETE, A SDERSERBHNOMIIDHERDIER
2.6 IL7Z—RDO2I\T> REEDOSERDFRE
2.7  FESNIEODI/INDD ROFENTEN SN DRRDIRES
3 K- RKPTOEDREET I BT —ETER - BEY (SA) ORFE
3.1 J\—=RIL7—mEITER
3.2 VI NL7Z—mEITER
3.3 JL7—ETEEY) (SX)
3.4 V7SR - EDRIERMER
3.5 IWI—EEE - B8
4 BIK - RIKPTDILT —EDREERDREM - £ FRIEDFHME
4.1 BK - RKPTDIL —EDFREERERDENM - EDERMEOFHIO
4.2 K - RKPTO)L T —EDRERERDOEE - EDARMEDTHM
4.3  BIK - BOKPRTOERESEEROEN - S
4.4  EMEFEDEFLR
5 BK KPR TOED#HEZEE I DIV —REFIEDRIER
6 BK - RKPTOEDEEZHT DIV —DEREFEH
6.1 EXEFEEBOEE
6.2 2023 FEENBFRIBZESEHHER
7 SATYADILTORENRI AHIRESNRDOESEAL - SHlEE
7.1  BNRUEESEEORE
7.2 AR NUSH
7.3 IRIBSZETM

-12 -

14 -
14 -
-16 -
16 -
_17-
17
- 18 -
-20 -
- 36 -
44 -
44 -
- 45 -
47 -
47 -
- 49 -
-50 -
51 -
.53
-59 -
.59 -
S -
_ 77
.83 -
- 124 -
- 125 -
- 125 -
- 130 -
- 139 -
- 139 -
- 144 -
- 147 -



7.4 IR - F5ER - 150 -
7.5 FREEARHERME - 150 -
8  SIAG - 151 -

-13 -



1 FO&HIC

1.1 BXRDOEREEN

VS, DO 7223 THDT—LANEBRLTLWS EEDNTVWD, (—f) BASAR
TERCKDE BUE (JL7—) OERNEREFRME(SIENMER(CH D, 2022 FOHERRR
(FOOF BRI 2018 FLETH 45%IBMT D ERIAENT NS, 2L, LT —([FZDfE
R EDORE L. WONIBIEK - MIEFCHREDND U, ZOFFBIE - MRICHRESNDIZ
EEIRD, INSZEYRT B (CIFEFINXBIREBINIVETH DN, TN THEUNTETDID
(FZ K —BBDILF —DHTH D KEPDDKEIL ) — (FEEDBIE - HAE(CERENIZEEX T,
BETSRF v ORBEED—RICIRD TWLD,

BT - HHA ZELEE BRI ETARAR

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

1-1
SECEHDENHAEAAR - TR (L : (—#1) BAPARIERT—%)

-14 -



INEFDIRE NPO EABAI DIRIEREEE (JEF) T(E. 2001 EMSEE, ALHZ
hb(CHEBREE ZEEL. RE/L77—ZEIXL TS, $IDREFREOREB EEWSE]
R CIE—EDHRRZFETTNDIH £EDOHDIZTEBRDOBIFER ZITD ZL(ERETH D,
IRARBVIIIIRE U T, HBK - KR TEDRESNDIL T —ZHFEIT D E LB, RERELDIE
SN T —DERZHR T M DEHNRDOEND.

5E1-1
2021 4 11 A(C JEF HRIELISHESER GIOH) ORF

U EDBRZEFER. ABETIE [BE 1] 8K - KPP TOEDEEEEIT DIV —
DRFEZITOEEBIT, [BE2] BK - KPP TOEDREIEZET D)7 —DBEHED
RERNRUERBER GBS 2RI D, 2. (BFE3] S TYATILTORENRSI ZHR
HRZRASMNCT B,

-15 -



1.2 SBE&H]

FEMRFE. HEEHE -
(¥k) GSI LA R. (k) T=Z>W.
- O 10 hERERE. L7 —AEERERZ TN
- BRERETERE - > FMEREORFE -
BFEDRRITOOREE - DA - MELETE .
« 1A EHi -
- KSR ORME .
REBEOFESH.
« LCA 5 -
HhFESE - PADE It
SRIE NPO 3EABADIRIE =2 UF) Ub—F&a> Y
REE . L7« O =

1.3 SRR
HHM4F 108 14 BnS5HHM6F2H29H

-16 -



2
H

HBIK - BIKRTOEDRFIEZEIDILT7—mF> )T RO

2.1 O2)\T> ROMAFEOEIZE

ofl 4 FE(C5|IEHE. Bl 5 FEEEK - RKPTOEDREEEET DIV —(CH
FE(CHBWNT. VI MNL7Z—A. )\— RIL7 —RAOMRBORTE &R Z1T D 12,

FMEET D Mater-Bi (& PBAT (RUTFL 27 ER—bEFLIHL—) ([CEARZEE

M TAMPORIIBIEZRE UTZ/\AANYRBETSRFVITH D, TDEELLZED
IIBIDEWECKDEBBDIL — BB 3,

ZD Mater-Bi (C. VI ML —RAEUTHEUZEREZERIR T Db DrBRIRUER
MBS DIRIR. EDREDERDE L, J\AANRENEDIEMNDIZD(C) A A A&
ERUCHEMARZTV. BEiEED 3 coDRHmRag0RUE (B 2-1) .

FYVIMNL7—RAZEMEUVUTETRICEREZEZDHDIEMETH D, @R
BRIDEE & EDELSLEROFEZITOIE. /\— RILF7—BAFEMELUTETDIRREZ
EIRI DO/ A AR A Z 20% U LRIFE I DRMDEILZITD Iz,

V7 —@EF (ICHEFEUMRNE. ECHEMAEICL > TR EeNC ENNRIAFND I
&, BHHAEBIC LD T A MZEITV. FHEREN+DCRIREIREM TH D T &=L
Iz.

S

FE 2-1-1

-17 -



2.2 32/ RICER UM OMER R
BIK - BIKTOEDNRIEZE I D)L T —DORFEICER ULEMBRUSREEUATO®ED,

(1) F7fERMH
© F#MB 577 - Novamont #tDED#EMERE Mater-Bi (BEE 2-2) 47&
g3
@ BI&M J\AAYRYp (Il ISNiZEn)
® wIEE| S57iEE

B 4 FECEMRUIETZER], ) A AT OERINTEFZIRIE L. 4 BEDHFNS
Mater-BIONREEL TL\D EHFE Uz, BIEHIGREIRN. MiROBER, TU—
RI70 NE. B EREEL. BIZBAI A, BJ2EEI B D 2 IEAEICK D 2.

COEME ATBRIZRL(CETS(OEEFRBRZREL. RBERERIDRE. ikie%Z

REELTZ.

Novamonttt AR 77 X F v 7 FkifE

RE—

ml‘./ IER-DBI

BH 2-2-1 Novamont t+ &4 37448105 Mater-Bi

-18 -



(2) fEMAEE & 2-1)

Hetmi A—H— FEAR
28RO 1—
_ RAOYU1—4M% 36mm
R ) B AR X
RAOUa1—--SUSH—E it
E%E
AR 55lE
Y1 KRRy by A — | WEAREIRFRT Cl#5X) 4K
. ~ ZKET
BZER T ) B A SRR .
RLA >Ry MIE
) B AR
. , MRBHEE S &
MRS D « —5 — | Wit/ (D57 w .
5 EERXANRUTART4—RR
% e
R -1 O+ fERRREEE 0~50C
ERREE
W51
Ry MNEnXxE _ R MERIFE
WTS>7v o
AV OH5>o
& 2-2-1 BERICERUretitesin

-19 -




O Ak

1) 2 shREs
KT H D EBH. DA TdH D)\ A AN A 7ZEMIN TIH D Mater-Bi (C
AR C o DIMLRIFIE CTHE(CEELU CREI D2 END D, L
(IR TS U >H —RDRIY 1 —C K> TRET D, —MMICIERY
Ua—m 1 ROBEEREEANL < ERU TV, KDBACEETES
2 ARADRU) 1= MUz 2 #iRtg (BE 2-3) ZfEALE. Fz.
DINCSURDZESU/INAAYADZRET DD, SUHF— XU
U1 — & EMEFEARRTITO 2,

2) A RRY hAOYES—
R TIRH SN ElEZ L Y MR CRAIDLDIRAAR) (CTBDzsH
(CEDYI—CLDDYT A >DTEITDS, CDHAYT 1 >ICIE —REY
(CED EARDIEIRTIHEENTLK D [ANS ORI ZHY T+ > DHE]
(CKIETHIANITDRANS> RAOY MARD N TH DM, GoKED/ 1
AR AR T DIz, SN TS eifszBEO YT > U, Ay
T+ O DRINIKICKDBENREBDRWE A KRRy My S — (BE 2-
4) =fERAU.

Oft+dm

1) BZER>T
el & U TR DN S DEINMEFR DEDFREE A I 278, it
HAKDOT TEEURNASIRE HEE) 9238ZR>>T (BE2-5) &
HALUTZ.

2) MMt D« —45— YA RI4—5F— BRER>T

aife &/ A AR, KOS Er]BRIZEE T DLE U CHRE#IC A4S
TEDMEUMHE T« —45 — (BE 2-6) &, EBEOBRPTHENRIEMZ
EEIDMfaCEDd VA RI—5F— (BE2-7) ERERDT

(EE 2-8) ZfERUTZ,

-20 -



3) Ry MaXEE
HY T+ TSN Y MEHEI VISR Sl —FHRE T DX by D
BIOCEXRT DEREE LT, BHTKELEE URVWESDORLY
EXERBEZER L.

Q EMRIXAMIHEILDTZ O DM CIBER /T 7EDI R
1) A0 1—DEROEE
2 RO R O 1 — (3. BHOBEOIEIRZ LIEE—X (B 2-2-2)
TBRENTHD., TOE-—XDBERZBRZERDE(CEKD. BE
DIBEPHHEEEZDZENTED, CDTzs. HEBZEX TRDIR
UBEBEERZITD C&ICKD. mBELRON Bz RE U,

2) S e S BN DR
BIRDES D, YT+ 2T (CEFYA RRy bhHyS—2ERITD(CH
D, BYDREE DY T« 2T UFetilzz R Ly MXREE (DX DRG]
XLy MEBEODEENBEDHKRTH oz, EEF(C Mater-Bi (FBEfEHY
IRSHICTEET . W OREAENHBFFEZF DT ELNIND. UTFTD
ETHEIEZESS(CHRR L TEEZR VL,
SRIBERICKD YA FRy by S —AECO—HH(BEE 2-4-2).
- IRUBSNTEEIEDARTEDEZIMNA D TZH D) A AR DHADHMNT .
- BA ROy S —DEEEHD 4 M5 2 TS U, =5 (C[OEREGRE
(BE 2-4-3).

3) R (BEH) omEERE
BIRERDKDZIR I2HICEZRT TR (HBR) Z1T5H 2 hFid
DHHEODHIHR (BE 2-5-2) ZRHB UM SEHRRBRZRRL. KD
ZELRLY MZIRBNTED LD (LD T,

-21 -



4) HHEIEDBIRE
INA AR A2 He T DMUEL. ZH(E 1 BFFDOHNSITOTZM XD
U1—DE-RBEER I EICKD, #isfiEaBRa L. B2
J14 =9 —EPA RRT )1 —ENENNSOBHEEZIRT L. LDR
EURLY bOEENBIEEICRD T,

5) RLw MARDZE
ZERSNERDNRLY MIDWTIE. BRBED, @NIEDHREYT
D IR CARREICRDEIEENEN DD . TDEHRL Y hDOXKE
SE—E(CBRADIEHNL Y MXRETZE L UIER. #hI
(BE 2-9-1)[CK>TERNITDIHENGD. TDERHEDRIY—2
(BEE 2-9-2)Z 1 BENMULT 3 ERELT. Ry MARDRELZRK >
1z

-22 -



FEE 2-3-1 2 B

5E 2-3-2 2RO o U1—

-23-



EE 2-4-2 YA RKRY bYI—ADZIA MILDHEHRE

-24 -



BHE 2-5-1 BZEAR>T

- 25 -



)

BHE2-6 #UtieD—45— (EET~«

- 26 -



-
Iy

B5H2-7 #HeD—F— (BRI —5—)

B5HE 2-8 WAR>T

-27 -



EE 2-9-2 RLv MNERIOROU—->

-28 -



2.3 O2)\D> RO

(1) HBIERAFDREL
MRIORRIRZICDNTI(E, #BEHDS U —DINEAIES EDRERE. T+« —5F—H
SDMIaE ER DY 1 —REEHOBEEEFORMTRENARSES SHEITDLH. EOEERE
UTSEBBRAN R D KO REAIDERE. XUU1—BER#. &TJ« —~F—f#tiaE. Hys5—[O
FRRE R E DM OEI LR 2 iR U UTc, 2 U >4 —NEFCORBRDIRRE(EFS D > 5 —
FERORBRONSHER T DL LEE(IC. HMEONSOEET. MEZEELANS, BT ZE
& LTz,

(2) BRI )\A AN X¥ DRSO

OrIZBR DIEAR

1)

2)

A BRIDZEE UIctia

BRI IRAATH D, Mater-bi DET L — RICRERT DRICIFHEELLE—EEIET
HiaEn. MO SNIEEZEE(CRR I DLHITRIR T ZER LI, ZH1)
(F—EEETHREKICHEIT D LEFTEEN, EA(BE 2-10)DAIE EHBARE
L. OIZRIOAteZRESE. SV -—ARICBRFE > TLUEIRRZHE U,

FEER(C K DHEDHH

SRR E AR VIR T & (CRI BRI OER (C(FFZENRBERNTE T D ENDN D
2o ZENCEK D, AIERIDRENZD D KRN THD ERIEENRINEMET I
DMEA(CHDfC. CDfsh. BIBHE—EDRE(ISRDHDITA —F—/ (X (BEE 2-
11) ZfERL. FHERICKDIELZRELIT,.

-29 -



3)

4)

5)

6)

BEDLE

—75C. AIE8BHZ+RTHRINT D ECKDBREN(TEN UM oIz, ERL
TWBYA Ry RARE BRSNS U SN cBERICH Y
T4 TN HIRERROIME VBINNUEZ E(C K> TRESN DI ERIDEN
IBX TR BRI (C KD EMEL. R MENEEE (OX DIADHETCR
Ly M EELUTUESRATH D, BFRHEBZRORLTE. RREHETET.
BjEBKID 10 ESE0 (FEELLTHHR : BJ2FI=10: 1) ORENRFRTHD. ER
ABRZ R L CH 20 EEEM(EELLTHA : A1EAI=10 : 2)DER(ETEER<ED
z

ZDfzh. SERHERFITDENEHD. SERFENIET. TDINEETFTEL
TUWERHSH(CERRERZRFA LI, AR TEY A RRY by 5 —T[E7R
< RS> RAOY bARTORBERERN TR 2. BER>TZES5LT. X
S ROy MR TEEUZ (BEE2-12),

BERELT 20 EERORETONY T« > FAIRETH D et aIEFIN> D>
H—RISHEB LS 1 EOER (1/)(X) TF20ESHZTEHE TSI, 1082
I DDERZE 2 BTV (2/CR). 20 E=EOREN OIEECIRA DIz, FEERWHE
EYA RHOYS—TO 10 ESEFEREF (CLENTHE EUTE.

A TAZZ NN X SRR

2 XA TORERIDEHE TIFIR<, 1 /IR TD 20 EEBPZCIRE(CT DT, AL
BZITOHEZEZBRL., R EZR (T TVWDIRERIERFRFEROKELE S
fOMFEBEDOHEZTHF A . HHSHL THERSRRZITOC. sILEZIMA
fasR. 1 /(R To 20 ESEPREN OIRE(CIRD . FERMEBR EULE (BE 2-13),

B BN BIRE T D T &KELE
W7 —BE&EZERUT. TR THREIST X hEER. STHMEN 53 (CPIEE
THdZezHRLUEE (BE 2-14, EE 2-14-2),

SEARHIDIRES

BHOSHDOA NS> Ry bART. 1 /IXTOD 20 ESEFEENAIEEICIRD T2
T AUIETEERNADIMIGDREE(C/ED T,

- 30 -



5B 2-10 &HRIMADIIES

BE 2-11 RHAMADIA—45—)(R

-31 -



: i
|- ) gy 1+ 3
P A 7 A SIS

SE2-12 BHSHOMEE (X NS> Ry RAR)

BEE2-13 A3 RAOY bTRELZ 20 EEEZRFMUIERL Y

-32 -



BEE 2-14-1 SfHAEDT X




@) A AR DR

1) EEHHa
A AR AR DERICEI U T, Mater-Bi (CX UTIEE UCEEEEZEE(CHIETSE
BDIERDIZ EAF 2BDEET  —F —(CK D MR EF UAIBEN S DA TRERHER
AT DTN KR A AR A IR AOCHIMD Z END oz, CDfedh ATV 1 —
DE—XDBERZZER BAAL TIEEBHENSF VKA, /\A AN TU1—(CR
VIAG T U MERKICEX T UTZ,

2) EEDBER™

ROV 1 —BREEZTZC EICRD T I\A AR DBEN 73 (AT R IR AT BE
M TEC. ENZEBET DD, INA AN DEDZREEPICBE I« —5F—hH5
AT BT EICUTe. TDRAEMHAIER O 1 —DE—RZEBH TR TS IEHICEX
THIEL., TRICRETETDILDIBRETEI,

3) FEBDOBRE
INAARZIIHEDBNCGE U TVWDB T EICKDRBEIMNZ D EVWDEREE. BEZER
ST OB R DR TEE TS,

4) SIHERRENEIRETH D T EREL
VI MLV —EBRIC, L7 —RERZER U THHEMEE TRET X MK, 5
HRREIA 3 (CRIBE TH DT EZRIE L.

5) SERORE SEMNHOmRET
AIEBRIDREREERZ T O B N TIHB TIE. XTYU 1 —DE — XD +53 (THi> TLY
IRWEED I\ A AR A D (TR TET |, AR (/A ARRBDHNEDOTLED
2o E-RDMEEEZEZI TERREEDSIEMN DIz, ZDfzsh. BFD 2 BhifH#(C T,
mRAROIT SRS CHDERRBRERRELZ (BEE 2-15), #BREUTIE. 25%EE
DI EEENARAD D T LT SEERDRULHEOR FZBEITRENHD.

-34 -



EH 2-15 SE#/F MB

@ TERREADHEIIDMR
BIEBRI DRI N A AR A DRRIC DN, [OEIEBRIDER]. [@/\A A
N ARDER] ODRE(CHIR. HitEeln B /EDEMRICKI DT KEREL
Iz
BIBRIDFEAFCIDYI ML —RELTDSSERDIRRMEDMSE. SRS
IRETRE ETIRDNY, I\A AN XDD 20% L LSRR (CEA U TIE, BAiDFEIN T
&,

- 35 -



2-4 EREAEEBRIDEE. ECELEERDEFE &/ A AN A DECELEERDFFE
(1) =ELEZBEIORE. ECSEROFE

O BE - {HETE

Mater-Bi®ZzEM# & LT, VI ML —RICEEE LR ZBRIDEE. BEcatb3:RD
BEZITDIZH. S4)(3 5 RO BRI ERREHER THREE LTS,
FREETSE(FLA T O@ED

1) CESGERIBORESRIRR. Dy T+ >R

2)  HEAMEEFORER(CKD. PIEEOFFIEDIREE

3) SRERUES—bhTDTU—RF7I MR

4)  MRIEREBRIOSEHER(C K DIRBIEDREE

S 4 FE (L 5SRO EEZ 2 FBACKR DIz, T 5 FEERERIR TR
U, HARDIES ORERIER & SRR (C L DB DRSS TR Z fitl T 72,

) HEARADIE
PIIEEER(CBE U T (X, HH)(C Mater-BiOBAR TR ERZ 1T D ITHaRZ &
BREES LT, BI2BRIA. PI28H| B 2R UICR(ICER UISRER R TYIE
BREZITV.,. MBRERZERL. ZRaER U,

LB U T2 SRS U T DD o
- Mater-BiOEK (BIELHUE)
- Mater-BiO(CAJ &I A, A1Z2¥IBZ 10 E=2EBEE (U RRy hAHwvSH—(CK
3)
- Mater-Bi®(CAIZEHI A BJ2&IB %= 20 E2EFREE (A NS> RAOw hART 10
F2EID 2 ECHITTREFETD 2/(X)
- Mater-Bi® (CRITIEZ4TL\, BIZBHKIA . FI2ERKIB = 20 E&5PRE (A SR
By bART 20 EE5%= 1 B TREH)

EARUZRER (BEE 2-16) EZOMMEHBROERDO—HFIEUTDEED (& 2-
2).

- 36 -



EHE 2-16

Mater-Bi®O(CR]28EI7Z 20 EEENER U IERA

EFO4P RO + AEHA | RO + TEHB EF04 ATEEAIA EF04 TT#AIB EF04+ T#EHIA
W0EEH 0EEH NEEHH 252 | 0FEHH 22 [ 20FEH 152

s g/cn 1.272 1.294 1.298 1.242 1.246
MFR g/10min 4.49 6.61 3.8 55.92 43.26
Charpy  |kI/nt 37.985 31.88 26.022 23.6 24.0 N.B
Hf3RE |Mpa 5.8301 3.5379 3.6537 3.23 3.34 N.A
#IF B |Mpa 90.184 45476 46.824 36.95 4157 N.A
5l5R5EE (Mpa 16.985 10.282 12.354 4.49 9.68 35
5|5 |Mpa 38.155 66.198 66.2 43.8 46.1 34.6
e SR | Mpa 7.7231 376 294.0 424.1 396.6 N.A
(3

& 2-2  Mater-BiOICFJZBA 7 RER U 121t BREF DFEER D —1)

-37-




)

EE 2-17

SR

SRR Z P28 A, F12KIB (C 3 HARMIIRL. SH0RERR(CED
BESEUHZEEZTAE L THEBEZ R U,

128, Mater-BiOIZIFTTIFIR< . ZDIEHMEZAIDIZ8. Mater-BiQBREHRI(C
MER LTz, MARFEBDEB BFRCKDIBRICENE D OIEEMEN G DT,
INRTICHIN =T, EFzE—(CUTz,

TORERIR (BE 2-17) LaBRER (R 2-3) (JLUTDED,

e
SIRERDINTL

-38 -



R EBHIA #B%IB
i K 7
BinE %
F5¢ g % Egd 8¢ %
12.000 13.922 16.017 12.000 13.766 14.717
12.000 13.933 16.108 12.000 13.766 14,717
Mater-Bi@®
12.000 13.924 16.033 12.000 13.760 14.667
Av 12.000 13.926 16.053 Av 12.000 13.764 14,700
12.000 13.765 14,708 12.000 13.684 14.033
12.000 13.732 14.433 12.000 13.688 14.067
LeEA R
Mater-Bi®®
12.000 13.744 14.533 12.000 13.688 14.067
Av 12.000 13.747 14.558 Av 12.000 13.687 14.056

x 2-3 SEEHEROBR

-39 -




@ IREEDFER
YIMESBRODFER NS, Mater-bi® (CERMEZ RS TE DRI, IZHIB KL
DEJBERIATHDENDM DT,
Fle. SEHBROBRNSIEEMEERER ANTIERIB (CBO>TLWSIENDN D
Iz
CORERMS, VI ML7 — ([CRELREI ISR ERI A TH D EHFE U,
2B, EROESHERICEAUTE, IRIRTIEERK 20 EE2EHRFATHD. 10 EE
BB, 20 EEED 2 )R ELE T D E. ZRECEN D DD, SREEKOEND
FHRECELO T, BRELENDI L — RERICDRFSNDEEHERVVZET,

(2) F#ER)\A A DECSLERDIFE
O BEITE

Mater-BiOZEMBI & LT, /\— RILF—RICREEUTZ/ A AP OE SR

DRFEZITDIes. BIZBHI = EREER CIREE L /.

RREETEFA T D@D
1) CESGERBORESIRR. Dy T >R
2)  HAREIMEEOMER(C L DB DRELE
3)  SHHEAREICKDTDT R ME TOIREE

PIIEEER(CBE U TR, H¥)(C Mater-BiOBEMA TR Z 1T D ITHaRZ &
BEEEUT. A AV ZERL CGRERA Z/ER U, DY ERD
fERz LB LTz,

B UreAE A (E. BUT o@D,

- Mater-BiOBK (EEELHUE)

- Mater-Bi®(Z/\A AN #1372 20%: &R,
- Mater-Bi®(Z/\A A X572 30%3EHK.
- Mater-Bi®(Z/\A AN X 7%Z 40% B

- 40 -



ERUERERR (BE 2-18) &Z2OYMMEREROBRO—HIIUTDESD (& 2-
4),

BH 2-18 Mater-BiOIZ/\A A% 40% B8R U ToitBR A

-41 -



PRI : =

RO © %=

RO : =

MO 8:2 7:3 6:4
tbE g/cn 1.272 1.309 1.417 1.417
MFR g/10min 4.49 3.08 2.12 N.A
Charpy  |kJ/m 37.985 NB 8.22 2.52
BRIFEE |Mpa 5.8301 8.774 13.6 18.54
i [Mpa 90.184 121.98 391.1 451.29
5lREE |Mpa 16.985 N.A 10.4 8.65
5|5REME (Mpa 38.155 155.95 1215 6.54
aig=t
st Mpa 7.7231 11.7730 14.476 6.720
E
e

& 2-4 Mater-Bi (CHRaERR U TsHERFERD—1HBI

-42 -




@ IRFLDFER
SRR, DY T S ORRICEALTE. EOBREGEISTRELRD 2N 40%D
RAETEEIFH/ET, BRRCaELED T,
PIERERODIBIZ T (E. 40%DECA (IMHEICELINRDENG D, B—(TEMSN
TN EERINIED 12,
KRB TORET R MME. RAFZEXTEDESERE(FTEN, HREE 40%
DEEE UleiBimiE. NEmMAdLMEISIFNTLE>Z (BE 2-19), /\AMAY
AN BO/I\A 2T —DEEIZ T DEMRINMRTE. TOEEINGEN DTz CHER
=N,
Dz, FIRT(F 30%DEEH LRIZ &R UTZ,
BRAEICELO TR MECENDDZH. SERITKOSNDHMECKIDO T, BRALEX
BT L — RER(CDRFSNDEREHERVVZET,

SE2-19 —EANIE) A AT IS 40%EEEDETHAR RS

-43 -



2.5 EELPIERIODEE. BLAE|EORIEMERBAMOREIIOMERDIER
L7 —FADMBIDOBRIFE(CEIT T, Mater-BiO(CX I DA /A AR DEIRGHERZ
BRI ZEICKD T FaDERZFSNI,

OrIZEE| A, B ZLEER U TERIEDM 52 EZRET L. Mater-BiO (CERE/A R &
LC. mI28EI A ZEE LT,
QuIZHIDECE(F. 20 EEEINRFLBEESND. 20 BEEFTHRA(CTKOSND
FHMICK DT 20 BEED 2 /)R, 10 EEEDEEDT L — RERNOIEE(C/RD
Iz
@) \A AN ¥ DIREELAMDMEL(C DU T (S 20% A EDEES(FEIRL. 40%FT
BIREIC/RDTZAY. 40%DECEFBENTRE L TULDTZs. 30%%Z LRIC 20%.
10%DEEZERDSNDBE(CLD> TIL— REBETES,

2.6 IL7Z—HDOO2)\T> REFEDSEDRRE

FRAFRROEE (CRITTOSERDREN DD

(1Y T ML —DZFEIEE)\— BILT7 —D5RE DIBLR
MIAEERER (CBAL TR, TSV ORAIERROIESMZIBR T DHENDD. Do
FFRUICEREBRRZE L. REEMIEMRF (CYERERZ AL T BaMZRELL
Jzo #ERIF/N\—RILT7—CEAUTERERBETS 2N VI ML —TE&EE
T TEAFRPROFERIERNH TN IS5 Y ORERER EFRBEAMt SNz
(. AIEHIRDEEN TBA TUZEL, TSN o1,
SEREMBEROZIMZIBRY 77 F BRI Z LN SIRET I D

(2)E b <IRETE
BNE UM RHIRERIRICINE L. TOHE(CHE T DUREMENSDSD. CDfice., Ei
B(IKDEHER, MR ZITV. TOELZIRE T DRENDD. FITRESEIC
BUTOIRSEHETH D, HEULEROMBIDKDIR (NIREZERE) (£ 0.1%%K
W, BEOIRRTREL 3NARISAELEZS 4% ZBR Tz, —7. IRURAD
e (M 2-20) TREULERIE 3 DMARE 0.1%KimzH#ss ULz, KEARE.
F LRI CTOKDR, YMHEERRZITV. RESTEDIRET 21T,

- 44 -



2.7 ARSI I/INT> ROFFENEN SN D FERDIRET

AR, JI\AARRMDBERICELDAIT ROFFEZEN BT DHREZRENFFZ
tnsh, WIERICRE YD EZBHTSNIRVARZIRE LTS, IREEETOlREMD
HDEBONDRAEE. LUTOED,
(1)EERDE
© EERNILFIAILA
BEADBT CTREERUCVWDIERERVILFI«ILAG, RUIFL>OREELT,
ERRERMMERSNTE D, EREEA TS,
@ &Ry b
HIEREY). EAZEEK T DcHDEE (EHE) /Ry bME @FERUIFL >, /ROT
OEL>HMERENTULD, BE/RY M SHIRIEY)E 2k S D CTEM(CIBER DR
(C. BHMRZED. TORDEB(CHEZSADCH. BHCEREDHDZENTED
SRR OBIIERIEE/RY MDREFHFMT TS,
® EFAEHIDIIRSE
BB BN OWIE. BERADT IV, FAPRDIERD/ A > —F(F, THI(TIE
SHTEAT B, AEE U TDREENEES B,
(2)Z DD EF
BREADTFLINI, EUEZREBRTE, HBIRIRTOMEANE T SNIEVREES & U
TRRNZEITTND, KEOWEEF(CEDBRENENSNDEEEMENSG D, =5(C
RIERAREUAIONEVNEDE LT, DR, BFCTEASNIHREEITSNT
WBeed, TA RN OERREIFTED.

- 45 -



BH 2-20 RURRA DR SBEOMLE

- 46 -



3 8K - RIKPTOEDEME T T DIV —EITER - Bca¥) (5
X) DBIFE

3.1 J\—=RIL7—mEFER
(B R57A]

RfE. —AREAEEAMEEEFHMATH#E (CERD) T, ISO 19679 (CEDE, BF4E
DERENDIRRE E U TERREA >FB XU Mater-Bi A OPBEURICEAT Dikbez =ML
1zo 210 BROADREZTHMEL. TORRZIRET D,

UiFA D fizetiRIRT)

BRODIGER . DR > F (3 210 BE(CHULT 69%. Mater-Bi A DDEUR(E 43%D

EnfREZERU.
(EDEREA > F D)

DR > F(FEEREEE]. A ATRBRTILO—-XEMERE. EFRPEH. £9
FRIETIFI TR SN TV D, BEAFDIHEE, NEEDORGESBERO LRMETHEL
eHER. DRI DIMENEDHDENE(E 72.2%TH D EDEFREA > FOEDEFRME (L
69%+72.2%=96%DEL TCL\DEEXSND,

(Mater-Bi A D73 EURDK 5]

Mater-Bi A D EURIE Mater-Bi A, 7&FI. AbLKER, EHEEN TEBR N TLD, ®m
SEEXROIRMETHEULER. £2% 3T 3MENEHDIENEX 72.8%THD. Mater-Bi
A DTFECRDEDENE(L 43%+72.8% =60%DFE L TCLNDEEZBSND,

(DERHERDOBRICED < Fhim

BICKXDIEBEDENDDEDD., HBMKRORBmADRET(CETEULRR. BFED
fR(CRODEENBRIDE THONIEEDRRIEL > F. 210 HULDOMAMZRHDDTH
UL Mater-Bi A DD RN ERE, EDHERER(CHNTIE, Eim L 100% DT DHRT
EI UEBEDREN 100%(SET D EFRSBRVN E. —EIEMDRZRER I D28
(CEHEMMFHASNDFORE(CL D TRMLRERE UTRESNRVEENR S D & £
ZRDI/SEE L. BENECDUREMN DD E(CEBENNE., Fio. EMZEDIRSHE
Bl 20%EEDRENELDZENDD.

-47 -



[T ER)
IN=RIL7Z —mTBFEDRERDT A MEIT(E. FTieDKLDRRERZITOIT,
O ENfREA>F
HMER1 V7O —THEULIVISSTRRETDE. BRFEENSEIENTT
<(CHH NIz,
MER2  PILO—-ILTHREELVLIV IS TERIDE. LEEEHRDER.
iR 3 IPATHIRELI 7SS TEREIDE. LiEARDER.
@ Mater-Bi A D73ER
ER L BMIEULTHBSIFISIICTCERERRAFDE. TVISSHNTHERXEFE DT

LEWEEAT],
iBR 2 BRI UCH\SETERZMHDE. LEREKRDER,
(GBRHEER]

SEIDORERFEBNREDIE DTN MERFMCH VT, EDRE- > F & Mater-Bi A
DRERNILY — EDEBMHICH VT, —ADILY — (CRDSNDMAMZ Iz L TLVRLY
CERBASMIIRD Tz,

(IRIKDEZ SN DEERHK]
IRTEOERRFKE LTI, UToAMHEITFSNS,
- TS5~ (FHEQUER]) DET
- EDFRIMEA > & Mater-Bi A OECERDZEEEEEDRE_E

W7 — EDBEEHMETIIIRL A 2 FB LUDERBARDMERER_ ENERRR(CIRDED

Bl TR
(81 (C DT DIRET)

SEIDILT7 —ICHEWNWTERERN E/RD PBAT (&, BIFDIL —#RTIE—ARBITIRLZSD.

W77 —RZEREIVT —FM (ZBfnE) ORMECDOVWTERINBE,
(S#DF5E]

ISHIRERERICENTE. L7 —EDOBEEICRENRZ IToNIz. BRI DIEHICIE.
TSAR—DETA >+ - DERBADMEREDE L. SXUMBETOEMOHEEE. #
HBO7IO—FHIRE, SEREREDPHIES KURRRICHET. BICIRFTZED TN,

- 48 -



3.2 VI MNIL7—mEFER
(B5=]

VIBMLZ =3\ RILTZ—=ERBRD AT YR\ FZFERLUTENITZIT D
EN—MTHD. HT—YRXI—/)\WF(E TSRFVIORBOEE(CERETNDIMEIT,
SEIOHBRTHEA LIRS /Ny FICFERRE U TENRET D Mater-Bi i'EFND.

Gitsvaps ENON=]:5)

SEIDRERTIE. TSV IBRIIRTA hDYRXST—/\wF%&, Mater-Bi+mJZ28H| A D
RLw MERBICT L > RU. BIERETHS T L — bR L CEBOEREHR. L
> RICKD. #ERTZEMCREEOEIFECTHEZIT O,

(GlBRHFESR]

BRELT, ISV IDVYREY—/)\wFTlE. 227N (1 BEH) TELO>MDEEE
SNTUVDZ ENHERHKTZ, —7A. /RO bDOYRXY—/)\wFTE VI MAIC 2 EEE
TEEBLUZSBES. ASHHD I ENHERESET.

1E=50 (100 : 1=[E#} : MB)

2E=88 (100 : 2=]F4l : MB)

S58&E88 (100 : 5=/F#l : MB)

6:5239)

M E PRI ZRIR T DR, Mater-Bi E—EICREI D, INICLD, H—(TRES

n. BEENAKXDHEE(CITONSD Z ENEIRFEERDS.
(fERd LUSEROREE]

KRHER(CKD . VI MABKIU/\— REDOMBHCHEWT, TSV IDIYRAT—/\vF(F&H
BICHRNTH D ENERENC IRDTA FDONYRYI =)\ FICEWNWTIFILSTHEC A,
SEHRKF (C Mater-Bi ZNX D C E THENHAIF CED. SREOREDAES LUREAICH
IF. Bl zED CRIET O RDORELZERND.

Mater-Bi + A] ZE A

7 7 7 v 7 MB A7k +74 F MB

MBHNM L 18 1INE 2MuE

5H 3-2-1

- 49 -



3.3 JL7—ETEEY (S5X)
(EDERMES ADIERKK )

SEERERLUTLWDENEIES A (E, BCHMDST . FkadELTILO-XMNIH. 7
IWO=IL KBSV RRZEBLTED INSHERBICSNTHELLRDODTNS.
ERTDTD 96%([FTNSDEHD TEBRR I, KD D 4%(FZFRHMDEBEDENCKIDHDINE
123, BICKDTIE RSN TLSEHEENOSERNENDDN. CNSDEFH T 4% T
—ETHDo

(EDERMAECEE T D1EHR]

ENERIECEIU T KD i) BRI R T S OB (JRFZSFTRVEE TH D2,
ENFRECEIRMENIEV, RERER(CRRESNIZVIBNEAERDA 10%FEITD. UL
o TEEBRICBVNWTINS DD N ETRIFICHOBSNITIHED LIRIEE. G5TD 90%.

(S5 #2E D5THh)

BAIRDEDRE(L 73% TH D, CORRNS S AIEDHERIRELYIE DA, 73%+90%

=81% DL TCL\DEEXD, BERCTRIFLRENFEMEZRL TS,
(f&m

SEEERZITOIEI X (I RTEEWEFEDHEZRL TWND, KD, R EDE

BICEAL T, EOXDIPLT —DFEREZTED TS HINSERORE,
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3.4 IVF—1EEE - DTSR
MBERIA—D—NDREL TV EDBED LY RMERIZ BV TESTIEHMEZIT o /2.
CDRER (. RAYMEBRS KOEDBRIERERRZER U, £EDHRIEDH DR A —)LHVER
DERD. Flo. EMICIIBRIEZINTHE D, EARDKRICEETE TR ZRIETHE
&3,

Git i vapy
SEIDERT(E. HBEFIZEME 100 CORIBIF CTRRIZREL. TORIESMLZHET.
(GBRFEER S ERE)

BH 3-4-1 : 8MOR D (CRITTEENELEL. BETETAMN D

BH 3-4-2 : BMHE<. ROBFERMNOTEEDD. SWVMEEEERSEMN T,

EEEENIERONSVWEH ICHEEEENMTELTND EEZBND. &K, COHEH!
(FO—F -2 EDFBEZRNTS — hOMEMNZ LT 2EDTH D SEID L SI2AEET
TIFABMEA FE O EIREMA.

(FRE SRR DAERR]

HIfF UIciEB IR S Sah o fzfecsh. BE 3-4-3 DEESDEIDELHRETDI L
P, = MATORDEDEPHES — hESYESTITIE. LWBVWBHEZREL TN
Z(CHDHEA TV,
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S 3-4-1

55 3-4-3
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3.5 IWI7—iEEHE - BA

(=]

EDRIEHEERILOMNCBIL T —DIBE S EEET I DH T, BEEEERFED—D. I
BHEUTE BEEMNALTZBIEEESSEDHETHD. BIDEEFNBRNFZEALE
B, COlzH. RERYENMRE(CHRE SNDAIREEME</RD, BEEEFKREMNCT 4D
(CHHEEND. FEE BURKXAE). BRKEPEBE R CHRIIBWIOREN ST DEE
KBRS BEEEE. TUTL—Y—XDRCL>TMATIL - —BBENEFETD.
(C. L7 —DEFACB\WTFREE CBERABNE(CERAESNTLS,

BE L MBAUZBWRZ AV TRIIEZARSE. BAEFDIETICINEL TEEITDF
ETHD. COFEINAENEL. DX MERL 22TV TOERMNEIEET, 8
NIMEENERD EWDSHRN DD, 22U BUTTEOERM(TEBWNTUVRWNS EX0, i
IREB@RADBEISEMENE WD TZT AU Y hEH D,

LT —F

3-5-1

—73°C. BERAE(IEKE 20kHz K EDOBERIRE ZAWCHEIEPERZEST 2F
B, COFEFIEET, EMOEEDIBENE L MA@ PEMIZR(CE L TH
Do EIZU. BRIV —Z LIRS DEN DD BRANHIND. FHEDRM(CULM
BERNWCENBDEVNDTET AU Y bEH D,

LT —E#

st .

3-5-2
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EE5DTTEZRINNE. ERT DRMPOBIEDEMCL > TEDD. BEELAANEN
=<, JAM'RZVRE, BEREE (FFFENTHMRERISEL TV, EOERK(ICE
RANHND EVNDIZELWN S D . BVEE DS EIRH D TRILF —([C X DERBEFENE
BRBELIDBENC L FTEBICHVEREMTORER(CRMmEEoefcsd, SEGBERES
TRz IT DIz,

(GtB&757K]
FIBERDYY—ZFERAL. REDBEEV Iz L. (BE 3-5-1)

EE 3-5-2
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5K 3-5-3

BERBEEDBRET —YIETFRDESD.

BET—5 _/_43, Herrmann
7~ Ultrasonic Japan
F7IVr—3y ¢ YKo _BETOD _LureSample (111) www.herrmannultrasonic. co.fo
20.732/22, 55.504/1 L co.jp
®  ® Tt EPme RN ABS v Pod f RN+  WCT CODE B MM

mm] 8] W1 W] (mm]  [mm] [mmfs] (W] [Hz] [mm] [s] )
4 8568 94.05 1412 1189 1035 030 9435 02 776 20007 0.46 3.165 0 2023-12-11 1557:45
3 8567 9346 0202 158 1125 030 93.77 15 992 20014 0.36 2.040 0 2023-12-11 1549:31
2 8566 9359 1833 1620 1272 0.50 9409 03 894 20009 0.61 361 0 2023-12-11 15:38:25
. 8565 9331 0279 246 1280 0.50 9381 18 963 20015 057 2083 0 2023-12-11 15:22:34

#IAZY RES, TP MUH—FRA 2k, t BERRE., E IFRIL¥—, Ppeak =HRAHD, RPN BEIER, ABS EMERE,
Pend WO RTE . f RS ETE .. RPN+ h—2LBBIERE.

& 3-5-1
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fERELTUT (EB) Z 0.5mm. v hUES (130N) (CRELR. (BE 3-5-4)
D7 (48B53) & 0.3mm. v bUFEH (130N) (CEEREULIHZETIRBERAE U,
(B5H 3-5-5)

5 3-5-4

5K 3-5-5
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DT (4885) %& 0.5mm. Ty hUEF (400N) (CERFEULEER 3-5-1 UT (MERD)
Z 0.3mm. v bUESH (400N) ([CEREUZBETIIBEREEET. EMBANMRL
2REncLFEoz. (BE 3-5-6, BE 3-5-7)

EE 3-5-7
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A EUTIIBERBEURE TN, L7 —RARCHKRE UTZBRERAN R DTz,
RRELDBE]E (IR, HEERT DI (C(F. BEBIWR—HIBETHD. (BE 3-5-8, 3-
5-9)

EE 3-5-8 K—24l

EE 3-5-9 BEfH)

SERDTE]
WP =A==~ DB HME, EB(TEFZITD,
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4 K« RIKFTDIL T —EDAREHERDESE - ZE D ARIEDFH

4.1 #K - BOKPTDIL 7 —EDARIERERDOENE - £ FFEDFHIO
QTEELIZTL— RD Mater-Bi RUOTEFI 22/ RICDWNT, BKRTD
EDRREICHRD SRRBREZITV. EDRIEEDOHIZT oz, MEGLUTODED &85,

v ANEREEPIRLRS (C K DI EE D AR BR
SER T35 BR (L ISO 19679: 2020 [Plastics — Determination of

aerobic biodegradation of non-floating plastic materials in

a seawater/sediment interface —Method by analysis of
evolved carbon dioxide| (CHEL\. RADBKKEUHEEY)Z H
W TR DE DR Z I U 7z,

XER S REIRIEE : )LD —HNBHR (IR E S NIZBRORE(C—
BEUWEAFEHIRTUTIZZS,

HEFER RFIARBDIEK R O HEREYD
ERARY BUF (CEe#k
sHmEAHAZ RE MRS T )L Lo FMRIFLUTF (CECER
X ERAA RS PEIE MR wILO—X
2R RUTFL > LTI — b (PET)
B S EHET it [Mater-Bi B4 [Mater-Bi 80% + #07% 20%] [Mater-

Bi 70% + 7% 30%] [Mater-Bi+ 5]28%] A [Mater-Bi+ n]%2
&l B] [Mater-Bi Bl RUBEMt#R44# TPET] (FmmitR LT
#%. BRZ 250um XU 125um DOSBUWTE L. 125~250u
m ([CHRUTz. BHEEAR [)LO—R ] (EROIETHER(C

AWz,

SMERRE | DR (BARDTIER JFC-2000)
ERRE 15~25C
SHiIEE EDEEE (%)
S BREAR 452 Aff (2022 £9 A 29 H~2023 4 12 5 25 H)
BB ILO-RXEAZFELANIL

- 59 -



Flz. ARERTIEILT 7 RAATHHBZIT O 2.

1. Mater-Bi A

TUV OK Biodegradable Soil® EXS&
EIERINBLREEDZHICT S > IFmE UTEHM

2. | Mater-Bi A + /\A A

INAARRE LR ZIBETE

N A
3. | Mater-Bi A + J\A>t | No.2 DLEEEN
N A
4, | Mater-Bi A VI NL7 —TRHEESNDIFRMEMASDIZHIC
+ BJEEF| A AR PT 2R &SN
5. | Mater-Bi A No.5 &(IBIA—H—DED RO ZER
+ TJEEHI B

6. Mater-Bi B

Mater-Bi A E(IERBIBMSEXRORmE
BAD DRz YW B IzsH M

7. | EDRMES A

77
© &R’
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1~ 6 ZNTNDORBDIMER (T TFEEDBED TH D,

1 .Mater-Bi A

SE4-1-1

2 .Mater-Bi A + J\AAYX¥

5H4-1-2

3.Mater-Bi A + J\A AR

5H4-1-3
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4 Mater-Bi A + BJZEHEI A

S5H 4-1-4

5 .Mater-Bi A + TJZE%| B

58 4-1-5

6. Mater-Bi B

5H4-1-6
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SRR U BRI DIEE 452 B#& (20224 9 B 29 H~2023 4 12 A 25 H) OEDfRE
Z T, RICTRT,

100

80_ il =

(%)

0 45 90 135 180 225 270 315 360 405 450
IBREMAE (B)

4-1-1 Mater-Bi A
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100

(%)

0 45 90 135 180 225 270 315 360 405 450
B (8)

4-1-2 Mater-Bi A + J\A AT ¥
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100

80 [

0 45 90 135 180 225 270 315 360 405 450
EREME (8)

4-1-3 Mater-Bi A + J\A/AT X (No.2 DLEZIELY)
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EaEE (%)

5

o N
s o

s & &

(]
o

O 0 45 90 135 180 225 270 315 360 405 450
BREMME (B)

4-1-4 Mater-Bi A + TJ#E%| a
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0 45 90 135 180 225 270 315 360 405 450
IR (8)

4-1-5 Mater-Bi A + TJZ8&l b
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120

EARE (%)
& 8 &8 8

Pad
(-]

0
0 45 90 135 180 225 270 315 360 405 450

EEME (8)

4-1-6 Mater-Bi B
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0 45 90 135 180 225 270 315 360 405 450
BERME (8)

4-1-7 BFiEgiEss  wlO0—X
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100

0 45 90 135 180 225 270 315 360 405 450
BN (8)

X 4-1-8 EIExSAMR PET

_
e T
J0.8 56.5 73.5 67

Mater-Bi£ &

Mater-Bi 80% + #1720% 66.4 72.4 67.6 69
Mater-Bi 70% + #17 30% 66.1 71.6 78.3 72
Mater-Bi+ R]ZE#IB 76.9 77.1 82.4 79
Mater-Bi+ R]ZEF|A 130.3 119.2 128.3 126
Mater-Bi B 82.7 86.8 99.0 89
10— (BHEHE) 102.1 110.4 107.0 107
PET (p2 thof Bl ) 27.4 22.8 25.0 25

4-1-9 452 BERDEDHE

-70 -



4.2 K - BOKRTOIL T —ESPRIEHEROIN - £ RIEDTHTE

O(CTHZ(CBHIHER & IE D f2 Mater-Bi C. Mater-Bi A ODEUR. EDEEMEA > FD=4R
HWTEDBM5ES5H 3 1BNS 270 BEBKPTOEDHFHEE DERZIT D Iz, MIERUN
RN 4-1 TEEHROANE LREKRISDTEIEZE T D,

AER CERA UIARAEORTIEHE T OB D TH D,

1. | Mater-Bi C Mater-Bi A. B LLE& U EDRENESVEFEL.
FICIRBHERE U GEE

2. | Mater-Bi ADZELR | /\—RILFP—(CEDZD—FT+4>TRIEUTGEE

3. | EDEEMEA > F IN=RIILF—(CEZOA—FT 1 TR EUTEE

RN ERARIOEE 210 B (2022 45 H 31 H~2023F 12 B 27 H) O&D#EE
Z Tk RITTRT,
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100 —onil
80 - —a—2
§ —a—n3

0 30 60 90 120 150 180 210
IERME (8)

4-2-1 Mater-Bi C
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100 —a—nl
80 - =2
§ —a—n3
'|1LP( 60 [
Rit
& |
\R 40 B ﬁ—_
H -
20
0 L L L i
0 30 60 90 120 150 18O 210
IEERE (B8)

4-2-1 Mater-Bi A DEUR
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100

—a—nl

- —a—n2

0 | | . | . | . | . | . L

0 30 &0 90 120 150 180 210
IEFERAMR (B)

4-2-3 £ F
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0 1 1 1 1 1 L 1 1 1 1 1 Il
1] 30 &0 90 120 150 1BO 210

IBEAE (8)

4-2-4 BBHERHE . wlO—X
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100
+-n=1

80 [ —a—n=2
§ ——n=3
1K 60
Rt
{8220
R 40
H

20 F

0 1 1 ] 1 L 1 L 1 L
0 30 &0 90 120 150 180 210

BRI (8)

X 4-2-5 2SR PET

EnBEETS AT v 78 (+TERC) 50.2 41.7 38.1 43
Lot 4 F 67.5 67.4 71.5 69
EoBEE TS AF v SEEOSER 36.5 46.7 46.1 43
00— 2 (BRESEHE) 97.4 92.6 88.5 93
PET ([EtEXEHE) 0.1 7.9 11 g

4-2-6 210 BERODEDHE
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4.3 K < RIKPTOERESHHERDEN - 54
KRSV —E UTER. BRIRESNITTEROBY (CX I SR8 Z B CIEIEY SR
NG D EHETL. BN CHERERERE Uz, SEEUTDED £1235,

= SMEREFINERS (C K DERRS M ER
BRI A OECD TG201 &&I(C. 1 #RICX L. 3 &

M CERERMERER - == > O3%EKkkE
Hihk - RARMBMRBRORBRZE L

z

FHmIER GHS X7 (UKEREEEN)

s BRHAR] REERIIEE (CECE,

BB 3EROAMRINC, [BEEXD X573 (T%
UM

BUF, =i AORBRENTNORBREIEZ L T D.
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ENRERBERBROMEZGLUTOED £33,

SVBRARAS

OECD TG201

B8

OECD =3R4 REEMERZ R/
BERMBDEIADER (X T 2 EZRAND.

HARS : 72 B5RS

AR hEEiRE SiEE (¥ 100 [B,53)
SHEREE SRTERE S LT 100,10, 1.0 mg/L
X R USIRX

AMERGRARE  RBREE (RTEERE) (LD
KD (CHERY)E L8t & L. 48 B
%,

Stericup® (PVDF. FLi¥ 0.45 pm. Merck)
TR5|2:8L CRER AR LT,

BB

1% ith : OECD 15ith
ENEE | 21~24°C (£2°COEENIR)
YIEAFAREER 1 0.75xx10 D 4 F cells/mL
BRR= : 300 mL/E#ERX (100 mL/iXB&
Baax3iE)

WEILZ 300MLBHS X
H=ATISX]

(BRMED>U I D)

BZBA : 400~700 nm DiEERMEIR TR EE 90
umol/m2 /s (GRTEMED £20%UA. Fi3fE
+15%DZEENNE) (CHREEUZHNITE LED (C
KD EHHRA

4YE . REEZRE U,

JKE : 100 mg/L RRUMEBXICDUVWTRE
AR R UMR TEF(C pH ZRIE LTz,
MERRODIREE B, WAL (REMIEK
BfR)

sV BREARE]

4HR (6 A308~7H3H)
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=22 O EHEBROBME (I TO®ED £71385,

BRARAS

OECD TG201

B

OECD == > I3k =itz Xt
HERMEBDO=Z > OCH T DEPANTZEZ R

Do

HARS : 48 KRS

AR kR

HEREE [ SREEEEULT 100, 10, 1.0mg/L
XRUMERX

MERRRARDE | RABRRE GRERE) (12D K
S (CHBRYIE SBRAKZRE L. 48 BFRIEE
#. Stericup® (PVDF, FLi¥ 0.45 pm, Merck)
([CKRDIKRE| 2@ L TR ZRRE LTz,

RIBRAMT

SHERAIK : BIEZR/KEK

SRR 1 20+1°C

SUBRAEYDER : 20 BE/EBRIX (5 BB/ ERSZa x4
=)

BRRE : 400 mL/EERIX (100 mL/GERS
23X 4 iE)

itBRES8R 1 100 ML S REE—H—

BZEA : ZEPUAT (16 B5REIBA, /S BERIES)

faes : fiae

I7L—>23>  2#BHEH. T7L—>32(F
TR DT,

BIE

YOI | RERIIA 24 KU 48 BEIE(THEX
PREZBRLU, HBREBERONIEBHLE
#. 15 BE—EBKTIRVISEEIEKEEZE SN
TEHRUTZ,

JKE : BEMFRERE. pH % 100 mg/L XRUN
RXCDWTRE RRERUGRRTECAEL
Iz

MERROIREE : |, NAMEL (BREMIBET
B7)

sIVBR AR

28 (6 H28H~6 B30H)
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FARRMESMEROMBEEILUTOED &35,

ABRARUNE OECD TG201
e OECD f#Ea =14z Xt
HERE DRLEICH I DN EZANRD,
REXRM HARS : 96 BHRS
AR 1K
AMEBRRE [ &REREELLT 100, 10, 1.0
mg/L XRUSFERX
AMEBRRGARE  RABREE GRERE) (I
D KD (CHERE LEERFAK ZEA L. 48 B
filtR#F1&. Stericup® (PVDF, L% 0.45 um,
Merck) TIR5|3:@E U CiliRRZTRE LTz,
RIBSRM SERAK : BiGER/KIEK
HERAKCR  24+1°C
BRAENES « 7 B/AERX
HEVRE : 2.8 L /5EAX
iEREEs  HOARSEEE (BR 16 cm, RS
17 cm)
BRBA : Z=PAT (16 BSRSIBA/S BERIAS)
faes : Miae
IT7L—>3> : REARP. BRI
L—>3a>zEmlr.
HITE EVDERE  RERIG 24, 48, 72 KRU 96 B
BRICHETZEHRUI,
2R-AEAIE : BER TR, WRBRXDOEMIC
DWTERMUTZ,
K& BFHEEREE. pH % 100 mg/L XKRO
MEEX(CDWTCRE BRI RO TR SRIE
Uiz,
MERRODIREE B, WAL (REMIEK
BfR)
AEREAR 4 HfE (6 H22H~6 A 26H)

=BADHRENENORBRERZRNUNE TR,
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ENRERBEHBROMEBRERIUTDED THS.

72 BRI ERE (RERE)
[72hr ErC50 : £K&RE (0-3d)] :>100 mg/L GEEEE)

RAEZERE GERE) [NOEC] 2100 mg/L GRERE)

O GHS X7 UKARIEHEEM)
O FEHE (R MRS XoCEIE UV (BR
@ RHIfE (81F) BFMXD XTI LRV (B

PIRE FRERER (%) pH
imght) EREE (03d) B i (T B
IR ~ - -
1.0 o7
10 23
100 -0.38 78 0

& 4-3-1 ERAERNRKERERR

=22 ORI EREROERFER (I T DBED TH B

i}

048 IsfEI+ M ERE (RERE)
)

[48hr EC50 (RERE)] :>100 mg/L RERE)

OGHS X7 UKERBHEN) :
SHE (B1) BEUXD OB LRV (FrResE)
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L i PR =2 (%) BErERRE (mg/L) pH
(mg/L) 2485 48 B I35 o B & T B B s e #&5 T I
A X 0 0 8.6 8.3 7.8 7.8
1.0 0 0
10 0 0
100 0 5 8.6 8.6 7.7 7.8
&= 4-3-2 BEKEEXRNEUIKERITERSR
BRSNS MRERORRER (ST DED THD.
096 FEIHHHIEEE GRTEE)
[96hr LC50 (GRTEEE)] :>100 mg/L GXERE)
O GHS X4 UK&IRIBEEM) :
DHAR] (B%) BEMXSD XoICE&ZHE LRV (8%E)
AR [ FAEIET 2 (%) BEEFRE (mg/L) pH
(mg/L) | 24858 | 488rf] | 7T265M[] | 96kFlE] | BRARSEE | #5 TH | BHLGHE | & THF
% A 0 0 0 0 8.1 8.5 7.8 7.7
1.0 0 0 0 0 -
T 0 0 0 0
100 14 14 14 14 8.1 8.4 7.9 7.8
x4-3-3 REHRTUXREKSTHITER
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4.4 EHEFELE D FEIER
BANXTORE - BR/\ROST - I0EFRNEEBGHOTU T OGFCHERYIM 1 8 1E
Z BRI IR T DT,

2R IC—EBHENS| LT IEF REBCEHX L. BREADES

AEBERFZ LTS,
Bk siEH
SlEEITER
REE 2022 % 12 B 25 H&RE

EEFR— b
A

BRIBRMZH
fRORHE] 228 5

BZE
PEfER~ " —
FRUJT
e R e
iz}

X/F 2-11-1

ABRE
LR S0
ABRFLETEX

E]
& 2-10-12

2023 £ 02 A 26 B5| EIF
2023 £ 04 A 23 H5| EF
2023 £ 06 A 26 H5| EIF
2023 ££ 08 H 28 H5| EIF
2023 £ 11 H 02 B5| E(F
2024 £ 01 B 07 H5| £F

2023 F 02 H 16 H&iE

2023 04 A 13 HA| kT
2023 € 06 A 08 H5| LIF
2023 £ 08 A 24 HA| E(F
2023 £ 10 A 26 HA| E(F
2023 € 12 A 07 H5| £F

20234 02 H 18 H&E

2023 £ 04 A 15 B5| E(F
2023 £ 06 H 13 B3| EF
2023 08 A 11 H5| EF
2023 £ 10 A 09 B3| E(F
2023 £ 12 A 23 H5| kT

ek

EFith
REFR FKREMER
H¥FR 5 3-1

AELLIA
1B R EH =R
1L 779

REnait
FERLEEARTEE
325-10
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 BEeEEDT—H(CUTz. &

B ==
5lEEFaE

2022 F 12 B 7 HE=E&E

2023 402 A 13 H5| EF
20234 04 A 12 B5| EF
2023 £ 06 A 18 HA| EIF
2023 08 A 13 H5| EIF
2023 % 10 A 05 H5| EF
2023 % 12 A 06 HA| EIF

2023 F 02 H 16 HF&E

2023 4 04 A 13 HA| EIF
2023 ££ 06 H 08 H5| EIF
2023 £ 08 A 24 HA| k(¥
20234 10 A 12 HA| EF
2023 F 12 A 07 H5| £F

2023 02 H 22 HF&E

20234 04 H 17 B5| E(F
2023 ££ 06 H 07 B5| E(F
2023 4 08 A 10 H5| EIF
2023 £ 10 H 09 B3| E(F
2023 % 12 A 25 B5| EF



@ BNt IMEEFEPDS AIC DV TEBIITHERZ EMDFIE

2022/12/07 sHE RE - 2K BRIIBEEFREUCEE

5 4-4-2
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EH - %Kk BHRA - ok 5H
N Y Y Y T R T
BAES 168 288 38 4B EE| 6B
AHE% W2/ | 0031 | 02341 | 20230610 | 20038 | 202310/ | 20231211
B3| tH
g 0.2734|  0.3539
“ 0.044 0.036 0.133 0.151 0.042 0.242
o= o 0.034 0.099 0.109 0.163 0.240 0.397
. 0.029 0.051 0.117 0.060 0.127 0.151
0.036 0.062 0.120 0.125 0.136 0.263
g 0.2679| 03236/ 0.2510f 0.3480| 0.2591| 0.5983
g 0.042 0.063 0.128 0.272 0.078 0.259
g o 0045 0.074 0.160 0.145 0.069 0.174
. 0.041 0.067 0.141 0.150 0.079 0.184
0.043 0.068 0.143 0.189 0.075 0.206
wK
i 0.3969| 0.5027| 05850, 0.3420|  0.0774|n#zHEEL
0.229 0.439 0,655 0.601(ABREHL  (HEIBHL
g o 0.230 0.411 0.488 0.488| MEBLL  |HBESHL
7 ABTERL | AREERL
Y%
B¢
#DIV/0! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O!
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2023/02/13 RE - %K BRI 5 1 E5] LIRS
BE )L7—I(CRIITIHERY > TILIMER

@® Mater-Bi D

@ Mater-Bi+/\A AXZAME

55 4-4-3

2023/12/06 K -#K BRI 2 6 @5 EIFEERY)GR
BEHE JL7—(CBIxTlmERY > 7 ILE
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2023/02/13 EBF - /K EBFHHA 2 1 05| LIRS
EHE Mater-Bi&TJ 1)L

5H 4-4-5

2023/12/06 K - &K BRI 56 6 @5 EIFERY) MR
EE Mater-Bi® I+ JLA

55 4-4-6
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2023/02/13 EBF - /K EBFHHA 2 1 05| LIRS
BEHE Mater-Bi+ v]ZBRIR T 1 )L
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222 20234 9H 10H =t
223 20234 9H 10H RAHIR
224 20234 9H 10H ilopyi
225 20234 9H 10H MRS A
226 20234 9H 10H R
227 20234 9H 10H =&
228 20234 9H 16 H Al C158A
229 20234 9H 16 H 2
230 20234 9H 17 H Al C158A
231 20234 9H 17 H RESH
232 20234 9H 17 H BoiH
233 20234 9H 17 H ENs&8
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234 20234 9H 17 H EFFih
235 20234 9H 17 H =Hs
236 20234 9H 17 H =2
237 20234 9H 19H AR
238 20234 9H 21 H Al i8R
239 20234 9H 23 H RIFR
240 20234 9H 23 H Al i8R
241 20234 9H 24 H RIFR
242 20234 9H 24 H HLHR3ER
243 20234 9H 24 H SEFFERILIEH
244 20234 9H 24 H =2
245 20234 9H 24 H itim
246 20234 9H 24 H PN
247 20234 9H 27 H 2115 A
248 20234 9H 30 H Al 38R
249 20234 10H 1H AL
250 20234 10H 1H b= SRS
251 20234 10H 1H SRR
252 20234 10H 1H Al 38R
253 20234 10H 3 H AR
254 20234 10H 7H =
255 20234104 7H Al 38R
256 20234 10H 8 H B
257 20234 10H 8H ARt
258 20234 10H 8 H /%
259 20234104 8H HL=RiER
260 20234 10H 8 H e i
261 20234104 8H TIN5 A
262 20234 10H 8H HEEFERILIEH
263 20234 10H 13 H =&
264 2023 10H 14 H ¥ Hith
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265 20234 10K 15H =&
266 20234 10H 15 H =Hs
267 20234 10H 15H R
268 20234 10H 15 H /i ]
269 20234 10H 21 H IR/ 2T
270 20234108 22H EHI
271 20234 10H 29 H HLHR3ER
272 20234 10H29H mEY A
273 20234 11 H 3 H 2I1A
274 20234% 11 H 4H Al i8R
275 2023 11 H 12 H IR
276 2023F 11 H 19H =

7 SATYADILTORENRII ABIRZNROESAL - i

7.1 BRNRVHABESHHEDFE

EEDHFD T —AICKD, FUEE (JL)7—) OERHEFRESIEIMER(CHDEDD. JL
7—(FTDERTEDEFE L. WONIBE - EFCRED U, TOFFERESNDIZL
E18D, FREIL 7 —DEUR(IABH THRE# TH D BFTSAF v IRBEO—R &R &N
5. L7 —DMBEZBK - BKPTEDRESNDT S XF v IR (Mater-Bi) (CEafid D
HRMEZSND.

128, Mater-Bi (WRUTFL > T7ZR— LTS — b (PBAT) (CEAVRIEEMRH) 2R
BUIEIAANRRIEETSAFYITHD, JL— RICKDERDN, H+%D/ A AT
HRMDZEZD. DIz, {ERAMD ST S & TREMRIA (GHG) HIHEZH|
WMI D ENTEDOREMN DD RETIE, L7 —DMBEZIFEDREDT S AF Vo

(ABS #ii§) iS5 Mater-Bi (CRE T DEEDS 1 TH A D)L TD GHG BN R Z i L 7z,

7.1.1 FHESFUA
FHELZS FUARER 7-1-1-1 (TRT. L7 —(F&ERN(OBE - IEFCRHD IS
ENS BERENDNIS RATSA T ELIRBTENZNEER SNDN BIELIEDOER SN
5. R=RS5A>2>FUA%Z. ABS tEllgatift & U, L7 — DR IFEEBRERNE Uz, TN

- 139 -



(TR, ¥XFTUTZILIUBALO)LRGEFRE (BfE) B5HMiLIZ. BB, NS FUA
(FH LK ETTHRINMCUBADILEWDTEFES LD TH D,

M SRE M7 7 (I4iETEREZ Mater-Bi RUEHBDEE E U, ILT7 —DUIR(FFE
BERNCIX., BFCREULBE (EDHTD5E) BB Uz, 728, HEEEAIT 1 kg
DEfs & LTz,

xK7-1-1-1 FHESFUA

SFUA IESEE %=1
® FEERLD ABS #iRE
@ XTU7ILIUYSO)L  ABS KR
® wERL (B1E) ABS #iRE
@ FEREA] Mater-Bi+EH7%
® BERE (EDR) Mater-Bi+HH7k%

7.1.2 SRTLRER

S AT LARROEZLT(CRT, Tl - (AR S T U ATHEDZD, [FRE -
HEERER - VYA D)2 sHlREEE & LTz, BIEYIOFME(C3 Tz o Tl BfEEREDE[1]
ZRVZ, 188, Mater-Bi OLEE (A45FU77) HSDEXICDVWTIE +0727—FH
BForah o IfcFHmEEHN & LTz,

FEHRIN (K7-1-2-1) TE ERAFHIL7—HEIRSN, REFXEEZE I DREEVL
s CRAFEESND LU,

NTUTIVIYATIL (K 7-1-2-2) TlE ERFEHLF7—HEIREN. ABS f#iEht~
FTUZIIYADILENd LU

BERE (K7-1-2-3) TE EABHL7—FERENT, BE - BES(CREO U
FFX(CRD LU,
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R=—RS51>
ST SRR,

< L=

[ REH

TxTHT9Y ET—% l Ny sEFH S FT—4

EREE. WA | [ o aBs || mE T HHRE
" LR Y waEa [TUEE D AR ACES IR CES I [B]
J N J
% v v
RHEEE - £ il - A B US4
FEARNG E B RNA TH—OTH
LR AN B b, FEHEI LT 5.
KT —OMEEA T b - BARFENR LT 5
B, MEH |
“uia | s | s S e,
TEENR Lo snue | 7% LA L A T
el ey I O I I e CES IR CE SN (]
. €% 1)7]
EMERRENE | [
4481 7F]
LA REM | 0oy
(B 4] > HE
J
y . y . y
FHHE - £ Tl - BE- UYL

i R R E LEARUR TR—OTHE

EBREEShHO,

AR ET B

KT —DBENEDL B IFERRET S

7-1-2-1 FEEBHDS AT LRER
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< FLil >
[ FEN RiEE TETITIYET—& | KBTS T4

N—RXAT5A1 >
rrmim gmrmwd | 1| Age | 77 . :-__.__.___-: C T i XTUTIL
FUBIRIE. #HERH L ABS g | 58102 [ 15 I [ 035
i PL®E Y wsea [MRE P B I CES IR S 'ﬁ;ﬁ”
J N J o\
Y Y Y
[RHHETE - £5& FoE - A BRE- UYL

SRl R AL & B REA TR—DTE
LBREESN S8, FHERENET S,

KILT —DHENE L - HEEFHEHRET S

X NTUTZILIYAD)LenTztEdis(d. &EBICHEMNTNd & U

7-1-2-2 IFUTILIBADTILDZ T LR
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ST SR

7-1-2-3

< F.Bl>

[ FEdRER

7ATIITIFT—4

| Ky h TSI EF—4

. R oo L ABS |l : g 0 g : B
FoamE. wEs | = R oA L @A i
s weas [0 FE P AR INCES BN CE D B Tanr
\ J J
v v v
RHHPE - £ i - £ BE- YA
TR S L RN S TRA— 0T
LHEEN B, FHEHENET B,
KT — OREEN T > - B A LHEHR T 5
e e |
N o e I Ve,
TEEAE | g0 | o7 72 RO SR 3:- R N > = 2 v
mamse 2P @k [ \A D o\s | (B4
N =y |\ 0 T
EMEERENE | [ o
[4521)7]
Ll EEW | en
(B 4] > HE
. . . J .
RAHEE - £ ol - B UL
FEH RS & LB RN TA—OTH
LEEENBI . FEHENET B,

HILT —OEEEAE D > I H LTI R ET S

BFREDS AT LIRFR
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7.2 AR NUDH
7.2.1 iR

RFRMIQ Mater-Bi JL— R & LT Mater-Bi (EF04P) ZHBTFE L. EA[2]K Dok
ZiKk3:57.91%. KZF:6.76% & Ulc. TDMMDETZICDVWTIFEERE U,

7.2.2 AR KUFT—H
a) [EMREE - BSRE
1) FE#

JLD7—1 kg (Cd51FD ABS g U Mater-Bi « EARDERE(FER 7-2-2-1 DB DERE
U7z, Mater-Bi EEHWDEEER(L 30% & LT, HEEEIZ)L)7—1 kg EUTEREL T
WD EMS. Mater-Bi (3 0.7 kg, BEH#(E 0.3 kg &1dD. 3. BAHADHIFDOESH
BITOCREAOEINEE LR L TSNS ENSHY MAT Uz,

F&7-2-2-1 JL77—1 kg [CHIFD ABS g U Mater-Bi - HHREDEAE

SFUA =] = jﬁ
v

R—=ZFUA (O~ ABS #
1 kg

®) il5

Mater- 0.7 "
T RRS (@, ©) Bi ' 9
EHR 0.3 kg

2) mMT

SIEEERIE LTIV —ZRE T DEH(C. BEMR TR T D0ENDD. B ICH
BRES(ICDONT, UTFORQ)ZELICEELRL, B8, BIBRICEI>THIETDEL
. STRICERUTEZR 7-2-2-2 (T, 5TERRZER 7-2-2-3 (TRT . BB, i(344E (ABS
fifE. Mater-Bi. B#7%) &L, Em (T,) (F25CT&UT.

Wi = (Tg, = T,) C; (1)
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x7-2-2-2 HEBEICEARLE/ISX—FE

==L iy) ABS Mater-Bi BHR
242 [3] 190 [4] 190
. C 225
O RRE Lcl
C; tEZ [ki/kg °C] 1.525  [5] 1.8 [4] 1.25 [6]™2

*1 Mater-Bi &FE—&UTE
*2 RKOF—A&EFERAUE

xR 7-2-2-3 NMNLICHEIREEEDW,OERER (1 kWh = 3,600 kJ)

b)

JOtX A >2R> K~ £ L=y Hh B

T &5 (ABS BifgINTA) 0.0847 kWh/kg (1)
B (ABS BifgINTA) 0.0749  kWh/kg (1)

RE - YDA D)LEPE

EREHILT7 —ZER L. BEBREMXEYTUTILIYADILETIHEE. ERFEHIL
7—HEURENT B - BEF(CAREND UIZFHR(CIRB\BFRE(CDONTIHE L. £RA
BV T —DENITENEII SN TN ENS. BIRICHBIRTRILF—(CDVTEE
EEENE UTe. Tz, EREHIL 7 — ORISR SRR YUY D)Lk OB R R
DRENH LN EMNS, fEEREOEXEEENRIME LTz,

WIE - UBADIVITES EICERRD AR MU TO@ED & Uz,
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1)  FEERA
IREUTZIBRZER 7-2-2-4 (T5RT . 788, 1 kWh = 3.6 M] THD.

&R7-2-2-4 WELRT—F (REHAN)

JOtEX P2 Y2, £ Bi{i] HH B
ySoal &N 0.0126 kWh/kg-JLJ7— [7]
#HHHR 0.0158  MJ/kg-)L77— [7]
AEH 0.00273 MJ/kg-)L 77— [7]
BIEY) . HE RER 12.81 % [7]
ABS DIEfIFEEVE 35.16 MJ/kg-ABS [8]
ABS DREE 1.25  kWh/kg-ABS (71, [8]
Mater-Bi DEfIFEEE 21.52 MJ/kg-Mater-Bi *3
Mater-Bi DFE= 0.766 kWh/kg-Mater-Bi *3, [7]
EHEDENFEEE 16.5  MI/kg-BEHx [9]
EHRDFEES 0.587 kWh/kg-Ed+s [71, [9]
Mater-Bi (70%) +EH% *3,
0.712  kWh/kg
(30%) DHEE [7], [9]

*3 : TR E S & (C Dulong DR[10]MSETE LT,

2) XFTUTILIUBADIL
INEE LTeiBiRER 7-2-2-5 (TR T,

xR7-2-2-5 PELET—9 (IKFTU7ILUESAD)L)

JOtX AR KU = ==Yy} H B8
BAEHER
- & 0.214 kWh/kg [7]
1=

3) BEFRL

ABS #iiE(IEFRER. DENT(CERIDEDEL. BENRHDANEELRWNE
U7z, Mater-Bi (CDUWTIE, WBFREE. ENHESNTEEIRHDANMNREET D LU
ZODER. Mater-Bi FORRFINTCTEMbLIRERE U THRE NS & LT,
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7.3 RIGRZEEHM

7.3.1 RERERE

RIBREHEZIT DIz (CETOTAD GHG BREER¥EAIZINE LT (X 7-3-1-1),
1285, Mater-Bi OFEERUEDERICHHED GHG BHEE (G HRBkZE L (CEELT (¥4),
BEHRIC K DRFRBU O (S S HEE (IR (TR SN D T LS BERTIE U

Iz

x7-3-1-1 FERSFRE

GHG #EH
£ ‘
JOtwX& ==Fv} 88
[kg-
COzeq]
ABS &5 3.277 /kg-ABS [11]
Mater-Bi &i& (HE¥)F%IS (C KBk ZR=WUNZ bR 5 /kg-Mater- [12]
<) Bi
o . /kg-Mater-
Mater-Bi Ei&(C K DRZFEMRUX -1.07 ai [12]
|
BEYDTZ
MRS 0  /kg-BHE =
ABS HE£] 3.12 /kg-ABS [13]
kg-Mater-
Mater-Bi ] - £ 3% 2.12 / gB' arer *4
|
EH 0.452 /kWh [14]
2.19 3 15
HHHR (PERLER) /m [15]
0.0487 /M]J *5, [15]
2.71 L 16
AEHDIREE / [16]
0.0693 /M]J *6, [16]

*5 45 MJ/m3 Z{ERUZ[15].
*6 39.1 GI/kL ZFER LZ[16].
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7.3.2 LCIA#R

LCIA #&RZR 7-3-2-1 UK 7-3-2-2 (TR T, #& GHG BHEE(VNSWIRIC, FEELELD

(Mater-Bi). ¥R - £ (Mater-Bi). BFRL

- &1| (ABS). ¥XFU7ILUBAD

JU (ABS). ®EBREA] (ABS) /2D fze WINDIBSECHNTE, ABS ®YLI77— LN
Mater-Bi+ 6HEIL 7 — (3. # GHG HFIHERUITRILF—ER GHG BREE L B(CTFEID

1z
JOtERBID GHG HEt (. FRBIIERIENRHBEARE <. RV THEIIERL - &0 EVDiE
ReEgorz,
8 = SRR AR
5.88 fra= 1Y
— 6 2 4 (Mater-Bi)
o 4.99 ‘
5 &l
oe T,
Hx
& g: T 332 EZ
T8 3.32
°z | BN . R
1.87 ¢ 1.43
E 1.12 . ' BEEN AR
0 sMRASE N
EIEY
2
ABS ABS Mater-Bi Mater-Bi o &5t
REHEEHM |(wTUTILY EERY HEBRA EERY
Y4 IRiEest
&= 7-3-2-1 LCIA#EER
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F7-3-2-2 LCIA#ER (B : kg-CO,eq/kg-)L77—)

ABS ABS ABS Mater-Bi Mater-Bi
7aeA SeamyEA] j;iz t e REEmH TR
TxiE FrAAtsiE RIS 3.277 3.277 3.277 1.400 1.400
ST %

o] KRN (Mater-Bi) 0.000 0.000 0.000 -0.749 -0.749
TITxi %] 0.038 0.038 0.038 0.034 0.034
ST %

o] % 0.000 0.000 0.000 0.000 1.486
% T %

o] FatHEBEAD 3.120 3.120 0.000 1.486 0.000
Txi ye=Fal)E)eay S 0.007 0.000 0.000 0.007 0.000
Txi MR BBEH 0.000 0.190 0.000 0.000 0.000
Txi gIEY) -0.565 -1.639 0.000 -0.322 0.000

=X il 5.876 4.986 3.315 1.856 2.171
TITXRESST 2.756 1.866 3.315 1.119 1.434
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7.4 FEIR - ¥R

LEROERLD. IL77—D#EB%& ABS #lgh'S Mater-Bi+ EAHRRICAEITDZET.
GHG HHHEZHIRATE DT EMNDM o fc. COHIRICKELFSTDD(F. RIS - B
& (A B GHG BEHHIRICL D BEDTH DT,

SIBTTERIC GHG HFEEZERD & INSVEC, FEEEAD (Mater-Bi). @FRL -
4% (Mater-Bi) . BFRL - FE (ABS) . T U7ILUB A D)L (ABS) . F#EEHEHD (ABS)
EWDHERER DT, M ABS KiiEN S Mater-Bi (CAEIT D2 LT, KBRS - RE

(BE2N) B D GHG HHEEZHIR T E 2 (3N BEBHRENZITD 2 LT #lEMF DI RILF—
ZBENEVTERITDITENTESD. —7. ABS #IREDOHT(FEFRL - BEN GHG HEL
SR/NEROTEN ERRRNOFERE, GHG HIHELSNORIEHECEEE I D2nEN
»d.

7.5 AHEEM
7.5.1 MIF—5OHIE
BIREN 5L —DEETIRIC DWW TIIXEMBEZER L CGHE LIz EBEO T A 7T S
D> RF—F E(FRRDAREEN B D,
7.5.2 O2I)\T2 REIG
Mater-Bi 70%. H©#Hi% 30%DREEEBELIN, EEDREHRCEDVEEZT
STEMEFLLY
7.5.3 I - 2H)
SOOI T (FRIZZRIDRIRER - S AZDEAIC LD GHG HIEZEZR L TLVRWS
EMNS. EEDILT —HRD GHG HEHE(FSEIDREER S RRD AN 3D,
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