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Fiscal 2022 Establishment Demonstration Project of Recycling System of Plastic
and Other Resources that Supports Decarbonized Society

(Demonstration project of a highly advanced recycling process establishment and
carbon dioxide (CO2) saving by means of optical fiber cable pulverization and

kneading techniques)

Overview of Progress Report

1. Purpose of project

An optical fiber cable is made of composite plastic and glass core wire, and
therefore it has conventionally been difficult to recycle. In reality, used optical
fiber cables, after removal of their hard iron wires, are not recycled but are
incinerated or thermally recycled.

To address this issue, this demonstration project aimed at achieving semi—closed
material recycling of optical fiber cables into ancillary equipment of optical
fiber cables, such as flexible electric wire conduit, by pulverizing optical fiber
cables and then melting and kneading them without removing the glass core wire. To
realize the above recycling and horizontal recycling of recycled items, this
project also aimed at establishing a manufacturer’ s voluntary collection flow.
Thus, we aim at realizing reduction of fossil-derived virgin resin use amount and
reduction of energy—derived CO2 emissions in a commercially viable manner.

On the assumption of a case where an advanced optical fiber cable recycling
process has been realized, we verified and evaluated LCA because we needed to
discuss in advance what influence the advanced recycling process may exert on

existing resource recycling systems.

2. Project contents
(1) Demonstration of high—quality pelletizing of optical fiber cable by means of
pulverization and kneading
1) Contents of demonstration in rough crushing to pulverization processes
To develop technology for optimum pulverization of optical fiber cable, we
studied the optimization of pulverization diameter by means of crusher and
pulverizer, as well as the mechanical conditions. While crushing into an
average particle size of 3 mm has conventionally been the technical limit,
through pulverization refinement we established the conditions for stably

conducting pulverization with an average particle size of 300 um.



2) Contents of demonstration in gravity separation process

To develop the technique to separate aluminum powder from optical fiber cable,
we studied optimization of the conditions for separation using a gravity
separation tank. Through adjustment of the pulverization diameter, we succeeded

in separation at separation rates of 95 to 98%.

3) Contents of technical demonstration in melting and kneading process

To develop a melting and kneading technique for making resins in the optical
fiber cable that are originally immiscible with each other compatibly mixable
in a pseudo manner at a low temperature, we conducted a study for optimization
of the conditions for melting and kneading by means of twin—screw extruder. In
a kneading that uses pulverization raw materials with an average particle size
of 6 mm, the glass core wires, and nonwoven cloth were precipitated without
pseudo compatible mixing. However, with pulverization raw materials with an
average particle size of 300 um, pseudo compatible mixing succeeded. In
mechanical physical properties, the tensile elongation at break showed a
remarkable change, and in comparison with pulverization raw materials, the
tensile elongation at break with the finer pulverization raw materials shows

an improvement of as high as seven times

(2) Demonstration of molding technique of optical fiber cable pellets into optical
fiber cable ancillary equipment
1) Search for usage for product and modification
We discussed the types of flexible electric wire conduit and optical fiber
cable ancillary equipment that satisfy the required physical properties as
products and conducted a study toward optimization of properties including
weather resistance of additives in accordance with the required physical
properties.

We conducted a physical property test on five types of commercially—
available flexible electric wire conduits, and confirmed that in comparison
with all five types, many waste optical fiber cables were softer and with a
lower elastic modulus in bending as their physical properties. We presented
a method for improving the above points through modification and found that
it was necessary to study recycling into ancillary equipment other than

flexible electric wire conduit. As a result of weather resistance tests, we



found that it is possible to obtain sufficient results only with the additive
originally contained in optical fiber cables and without newly adding additive,
which gave us a hint for the possibility of recycling that utilizes the
physical properties and characteristics of the raw materials as of before

recycling.

2) Molding of flexible electric wire conduit

To develop molding technology for flexible electric wire conduits, we conducted
a study towards optimization of the conditions for molding using a piping
molding machine. Using waste optical fiber cables only as the raw material, we
succeeded in manufacturing pipes that can withstand the practical use although

they are soft compared to commercially available products

(3) Demonstration of establishment of horizontal recycling flow of optical fiber
cable ancillary equipment
1) Demonstration of technology for horizontal recycling flow of optical fiber
cable ancillary equipment
We conducted a technical study for horizontal recycling of used flexible
electric wire conduit into flexible electric wire conduit again. In a test
conducted in the same environment as that for factory loss items, in performing
melting/kneading and pulverization five times, the improvement of physical

properties due to the improvement of dispersibility was observed.

2) Demonstration of establishment of collection flow of optical fiber cable
ancillary equipment
We consulted with a major telecommunication business operator for establishing a
voluntary collection system of optical fiber cable and ancillary equipment, and
conducted a study toward its realization. We conducted an interview with the
telecommunication business operator, and are continuing the discussion with the
telecommunication business operator and an industry group for the development of

guidelines for recycling of optical fiber cable.

(4) Verification and evaluation of LCA
Concerning waste optical fiber cables, we calculated the CO2 reduction effect

in their life cycle. The function unit was set to the processing of waste



optical fiber cable and the production of flexible conduit, and the baseline
was set to the incineration processing of waste optical fiber cable and the
production of new flexible conduit. The C02 reduction effect was 3. 329kg—C02/kg
for energy—derived C02 and 4.626 kg—C02/kg in total. As the annual domestic
circulation amount is estimated to be 9000 tons/year, the C02 reduction effect
when all volumes are processed was calculated to 29,961 t—-C02eq for energy-—

derived CO2 and 41, 632 t—-C02eq in total.

3. Efforts to be made in the future

In the demonstration of high—quality pelleting of optical fiber cable by means
of pulverization and kneading, we will identify the conditions for stable
production at the demonstration scale and discuss safety measures. In the
demonstration of the technique for molding optical fiber cable pellets into optical
fiber cable ancillary equipment, following the result of the interview with the
telecommunication business operator, we will discuss practically usable ancillary
equipment and others with a molding manufacturer and manufacture mold products
In the demonstration of the establishment of the horizontal recycling flow of
optical fiber cable ancillary equipment, we will hold discussions for the
development of guidelines for recycling of optical fiber cable with the industry
group to which the telecommunication business operator belongs. Concerning the
verification and evaluation of LCA, we will reprepare a scenario for a time when
recycled produ cts have spread in real society and conduct demonstrations at a

higher accuracy.
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7277 7 BAERL LTe A, BRI SE D 72 < FRICHE A7 RIS b e o 7o, F2BR
A ORHE |, EfER O E1S5 Z SI3HE L <. ARBRICBW TR, B0
Iz m & L CORET 20N EE Th 5,
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BEANC 2 > T2 EN E LT T 2 50BEZBEEL TS, —DiF, a 7HEN
FERTIITREZ @ 24887 7 27 7 4 N—sifbAl & L THREL TWWinZ b, 72
e THIE, KM B L, PP T RNESE T SR T, B U b, RIS
Wl T A7 7 A "= bFl & LTOERBMEF LTS Z BT 515,300 umfi
MU BNTH, SN OH L iR LTI E DM EA RSN TWD, ZIhb, Mk
FHZBNWTH, 2T TROBEL T T A7 7 A _—gf kAl L L TOFFIANTE T
WHERESND,

o —oODHERE LTiE, 0@ T PE OESENTIN., LSRN NEL
HAREMEDR B 2 bivs,
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2.1.3.1. 1.5 Rl K A dhiF R o 224k

BRAREELT L2 BT R O ZHIL T RIX O & 95 IS/ o 7e,

BRI X B it R o 221l

670
650 A
650 >
550
x
[alh
5% 450
’\3
5 403
EFEuii-
L
= 350
250
160 160 160 160
150 ¢ * ? ¢
0 1 2 3

W (e 2> 5, 15mm,6mm,3mm,300 z m)
—e— Tl % —e— L[ (4} PE)
[X] 2-1-3-1-1-5 MR & 5 dhiT e R0 281k

i MR 1T, 15mm, 6mm, 3mm, 300 um DL TIZBW T, BAMERICH - 7=,
LU G, 2TITBW CHEREMEIT ERl -7,

BB 7e o 7B R & LT, #F B8 & [AERICEREL 7 T R 7 7 A S —i LA RE
DL S TREROEEBLE L,
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2.1.3. 1. 1. 6 AT XK 2 T RrE SR D 281k,

WAL DZAITIT D 12 BEEFREE DO ZALIT FREX D & 91272~ 72,

R IC X B 12558 8 o 21k

30.0
25.4
05 s 24.2
3
20.0
;j 17.9
B
Q;Blj
2p
*‘f’g 15.0
N
10.0
5,9 5.9 5.9 5.9
[ 4 4  J
5.0
0 1 2 3

W (e 2> 5, 15mm,6mm,3mm,300 z m)
—— ittt —e— HLME( (Y1 PE)

X 2-1-3-1-1-6  BRAEERIC K D 17 i o 24k

i MR 1T, 15mm, 6mm, 3mm, 300 um DL TIZBW T, BAMERICH - 7=,
LLans, &TICBWTHEE/ITRE < EEl- 72,

BB e o 72 B2 & LT, # ROl MR & [ARRICHEL 7 T 2 7 7 A
— L ARERE DN EZ 2 b D, RN L NWEL b T &Iz, By 727 7 4
NGB EFIFERE IR N3 2 23, BRI OSZ PE & i 5 & +HormW EE R BT 5
ZERbrol,

Flo. TOEELT T A7 7 A " —ifb BRI, oiREER-CHh T RBRIC BV T, B
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FIRA SRS, Wi OBUE & FEEICIIRE WEWTR O R2>TLE
STWDHA, 17 BRI DU CUIIBAE LR RE S HERF S v TV D,

ETo, WL ERIRSIC L 2HbIC Lo TR ESND ., FHSTREOZEI B L T
WHERESND,

62



2.1.3. 1. 1.7 fRRERIZ K DRy DAL

MR K DKy DZEABIT TR D X H 12787,

Wt IC & 2 Koy D &AL

10.86
11
10 9.56
8.86
9
8.1
8
7
< 6
s
KR
X 5
4
3
2
1
0 0 0 0
0 @ o o
0 1 2 3

e (/22> 5. 15mm,6mm,3mm,300 x m)
—— i —e— FLUE(H (S PE)

2-1-3-1-1-7 FEHHRIZ L DR 53 DAL

PRy 1%, 15mm, 6mm, 3mm, 300 um CTiL, 8.1% 10.86% T ~7=, FI=HHEL 255 P
E TR I3t s e ino Tz,

ZHUTHOWT, A PE IZDWTELRT 5, fli7e PERBERF bk & KIZEal
FREINDD T, RGBSR WDITEY ThH D, £z, b LINRICEIRAIC # v
7 EDORMBIBTIMENTOWDEEIFIKyE LTEET 5720, £ 5 LEERNFbE A
INTWARNWZ ERbD,

%72, 15mm, 6mm, 3mm, 300 xm TIX, 8.1% 10.86% TdH -7 Z L #ELT5H, 7 7 AN
— =T IVORBERFICRE T OWE L LT, a TR o s, L LR,
aTROIrENT, BRI I~RETH L Z &N, bro T, ARBRIZBWTOIK
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FERENTTENRE DR,

ERROZE X0 AT TS DI 3~ 10%REE DK 5y A A S H 2 EIA
NHDHEEZLND, BURTHHE LU TR0, o TR OMRHERR PE L& | FEE
AT (PA) 12BN T, HERAIRC 2 L 7 S D FINAI R STV 5 ATREMED B U,

F 7. EBRoOAMAE BiX, 15mm, 6mm, 3mm, 300 1 m ORI BW T, o T A EEHE
F—DbDThHHID, JROGEIZFAUELZRTIETTHDLH, LOLARBL, KK 1 5%
FEDZENAELT TN D,

ZOHERE LT, HERESVWOEIZLDKGENLZZDONDN, BiBDOKSEOZE
DR XY ZOHERITFER SN D,

F 7=, 15mm, 6mm, 3mm, 300 u m ORI N THRIBOEEDZE LY | i LI=NEY
DD IZ Rl —TiF W AlgetE i S D, REWVENRAE T TWDL DT TIERWD T,
FBRE L TR LD TlERWEB 5N D, EEEIOMPECH ., ko c,
SN IR ER A H O TWIE a TREDRAE L Tne, 29 LIBMNE ~ 7%
BWnEZLND,

Elo, BT 7 ANRN—=T =T NIEBOEMPRS T EEFZMTHY . FM T LI
HEESOE N R o TN D, Ko T, ZLar Ny VE~DRERC, T2 L1245
PTLEW Al—ry hOFTH IREEOMMEN R > T D RS FER SN D,

AGABR TR A 2 5 D1ER L, FHEEZ > TWD, AEBRMEREZZIT T, BE,
WERERORER T Z & OFEMEDIX S22 A SR UT, 2GR E L THEOIXS > (X
REIFRoNERD ST,

LL2n 6, A ORLERFZ, (REM 7 La Xy 7 0 BERE T ERTHI 2 IR
LRI Z AT 25O F XL —2 g A3 L T RN, BB FE—1 > RO
O OEDOFREMIIFEAITE 20, REEOFEFRIZBWTEL, AMEORE LT T, #E
RN FIED BB LS EL L 72 D,
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2.1.3.1. 1. 8 R T & DI i

WRPE 2 L OFEHRIT FRIXD K S 1277z,

11
1.05
1.027
1.015
N
g
<1 0.992
S0
=
8 0967
0.95
0.929 0.929 0.929 0.929
C < < O
0.9
0 1 2 3

W (e 2> 5, 15mm,6mm,3mm,300 z m)
—— i —e— FLUE(H (S PE)

4 2-1-3-1-1-8 RRMEE L DS

FEEELX, 15mm, 6mm, 3mm, 300 £ m TlE, 0.967~1.027 ORI TIESS>ENA ST,
F/2. BTCOV T IICBWTHEEELI Y & ERl-72,

FEIEEDOAZIZIPE TH Y 0.929 LW LEILPE & L TRYREETH D, £72, K
DRI FN T FEOLRBEERESLELATLEMFNIEZ ENTWRNZ LRSI
7o, HWEORBRICEBWTH X VI ENGTEN TN LR TE 5,

Flo, BTOV T IMITEBNWTHEERF LY & EED Z L1220 TE, K7 74 3—4
— TN EEND N THRERICB W TR LY GEEERRE WO TRY TH 5,

LU S, ZED . 15mm, 6mm, 3mm, 300 um T, 0.967~1.027 O TIESH>E= N
RoNTEZ EITETH D, Aok, K LEREUL, R—0% o IANbEo 56, %
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FEIX—EIZRDb RTINS, LLeRb, KRB CREs 2208/ hons, X
HOXOHERKE LT, KoENEEINDLD, RibOKSET —F LVFEHIND,

Ko T, BIRDKSEDT — 2 DEL LR UL, KAEBRIZBWT, ER LRI
EENDEM ORI, DY TN T LI R R > T LE > TNAZ EN
TIN5,
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2.1.3.1. 1.9 R 2 & oKy E g

MBS & DKy BT FREKI D X 9 1278 o7,

Wt & & DIk E
0.5

0.45

0.9.369 0.364

0.35

0.3 0.282

0.25

K& (%)

0.2
0.14
0.15

0.1
0.060 0.060 0.060 0.060

0.05

0 1 2 3
W (e 2> 5, 15mm,6mm,3mm,300 x m)

—o— TRk —e— FLHE(H (412 PE)

2-1-3-1-1-9 MR T L DKL &

KR, BEEZE0LETOY 7T T, 0. 5%EL T OIEF IR ME & Mekr 3
LI ENWTE,

AR OPERRIZ I N T, Yo T DR G BITPEEICIREZ AAH L TLE O
K&72%, ARBRIZBWNTIL, TXTOH T IZBNT, KaomEiTE< | Bt
EEZHNTWDIRIE & 2%,

[FIRFIZ, ANROIEY | [RGEREEDOT — 20 b, R Z L ICEBOFZM ORLE
MRS TLESTWVD I EDRBERMINTNDNR, 20T —H DX 52X DERD K
BThHDHARENEZEATE 5,
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T, ZOKGEIEIH L TTHYERBRICE VT, EARHEEZS =012, 7L
ZHLIERE IS T TR S B2 e DRV KIEZ R LTV D, L L7Zen b, FEEEOER |
TIE, Bk EKHESHO TREZE, ZOTRICEY, FEHIRN D72, EEE
DIERNCIBNT, Ky &S 2 EK & T LA RENEL D AREEEIS | AFERIT
ETNEBETDHHLOTIERNWZ EICEET 5,
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2.1.3.1. 1. 10 AR DAV X 2 PEZELIZ DWW T (F L o)

PAEIN S DN < 72 51F 8 GIRFERTREEDME T L, 51 IRMMREE A 1w b L,
FERANZTT 2 D PP AN OPTEICITS< LT, A D PP AMVELL IR B 7D 2 &
DR ST,

TR L TW S a TROBEINC X 2 51 IRBERIRE O B0, iSRS OB, 4
ez AT 72 > TWRWIEEITIT R G723 i biZ K o THEE RS Kb Tz Al g
PERFERT S LD,
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2.1.3. 2 L EAEE TR COME & EiENE
L ESBERIZLATIC /o7,
3EIDY)  HIERE  98% T L X JE 95%

2-1-3-2 BB OT IV E

SRR O T L I = AR & LT OFEHIEENE (B 90%LL 1) A7, MHIEIEIC
DOWTIL, 7T %é\ifcﬁb\%774/i‘—b“—7}bk{ﬁ'ﬁé\ L. Z—\-%@%@%Hé\% 1Bl
L, Ny MEBRC T 4 VE —TRENTHETH 5,
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2.1.3.3 IABIRSE TR 258 & B FE5ENE

2.1.3.3. 1 #UEEME O BlER

W7 7 A = =T I ORI L O, IRSR & FRRBED 21T L - T, 3B O EUH Y
PEIZZEALIR A BN D IR Z TR o7z, FiEL LT, FFRBOKRED 6mm M KL O
300 o m OB FEAL . TRBRAAT - 72 300 pm IHEAIC DWW T, B L AR CHEEAIZHETE L
BIEAIT O, FRFIXTRRO LD IThR o7z,
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BHEL
300um (0.3mm)

BR®D
300um (0.3mm)

FRERZBZSBVH
AWMLTVS,
XI7RHARS.

EIA7ZRERESNEB,

XIa78. FREH
BE>THST
v-n—ﬂ#d TWs,

AEDOBER

& D AHEAE

-
—

-3-3-1 AR CIREHI

1

] 2—-
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ERIEY | 6mm B TTIRSZ L TV WE RIS DWW TR, B S LTV 20mm 2
FEDIa TRBHTH L, RREA S, BHERE SRS G o T, R o5t =
THRO—IITFEEL TLE WV, RiZh-> T 5,

300 p mIEBRZR LEWIZ DWW T b, — 8 =2 7 & RRAT ISR < e S v T B,
AT IR & BREAIA L TR LT OHIE TE TV AR DEEL TV D IREETH 5,
AT ONTIE, FEEHIL TRV SODE®ICHH L TS,

300 um REEIZOWTIE, Jea T E AL L Tl 67, FEHREEZ =
LTWb,
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2.1.3.3.2 FmiRAEDEIZR
6mm AL & 300 um BRI I D BIEH  L— FORmIREDOBIEZ 21T - 77,
FERIILLTORD X H 1278 o7-,
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I-.

#EpRLECEiRED,

REDZ S5O N B BDRRM L.
HMREIEESH. RO HUSHEICHREH.
BARELTORRBAL,

2-1-3-3-2  ARARER LIRSHIC X 2R O FENREEDBIER
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EREY ., bmm fEAO T L — N T, REISOEITHRAHLTCLES>TEY, &
mE L TRECTHD, £, BRBRORLIZERN L TREDOILOENHEAEL TN D,
BN EDENCEVERINFENT LE -2 LIk - T, 7L — b RIS T
REDE DN DBFEAEL TWD,

—5 T, 300 pm PIEIC BN TR, REOK 2 THOFTHITE Ron T, F2%
TAHFAEL TORNE, REDLRA LD,
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2.1.3.3.3 AR DE W X 2 NERIREE D Ll 2%

6mm AL &L 300 um ML T D, BT L — FONEOBIEE 1T T,
FERIILLTORD X 51272 o7-,
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=

fpRLEECERED,
NADREHHAX SN S,

2-1-3-3-3  MARER RS L AR OFEIRIEOBE KON, WERNRIEDE 22
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EREY . 6mm D7 L — R TIE, NEICREIER R oD, —F T, 300 um 0k
FETRB W T, BB /o7,

FRE LTCFRO L ITHERT 5,

EREn 2 VARESR Ly MET D TR T, A R T v REMEND, AR S -
NEZAKIZOTHZETWHEIL, ~by MRIZT Yy b2 KA L > TS, ZOER,
VD DIEREM LS . RYRREBIZHY . KETHA L, Ty N T BRI
Kzl y NNEBICEDIAATLE > TRBY ., TOHROFEE TR THRY Zh/k
HELTHSTWS, —FH T, B OWTIEEREN X DM s, KyxTy
AFERoTEHEESIND,

WPERHM 24T o 7oV o 7 id, RS L Cniee ) ERROKS B IRATLE - T
Wb, Lo THERAL WD T —F TIE ERROERNE D a5 Z LN TE AR
VN, RAEFEDARE FEBRORE FE 2 h) B S 720,
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2.2. KT 7 AN =T NRby bOKT 7 A =4 — T )VAFHE R~ O BIBH AT O F3E
(RS~ @RI LU, T & O ERE ORIE

2.2. 1. %S
2.2. 1.1 WE~DOHRER L WHE

M —T N M FRRIMCRET HEROREICAT L SRERHWSN L,
DT & FE I, &V ORISR T & 5-20 £ O FICIT 2 5 @O MHENE DS R o &
ND, —MRIZT T AF v 7 OBBIIRE Z [ bS5 729D 0 7 Az BN+ 2
ZEIFEL . BEIESONARZ TOM, St — T VERTHEERGEFICA b
Do ARFEFEEIN T, Ly PRIZIRALTLE 9 a7 8z, @ K& S I
5 Z L TR & L CHERE S B 5 Z L A MET 5,

FRED T E LT, BMPHESE CHE D=L > N OB MOtk 2
179, BLRPMEIZE bW ClHEM-CTEWE 2 RN 2 IR 2 RE LEL S35, 7
SIS ATREZR ] & 5 Bl ORI, Jer — 7 VAR 2 L, B Ic A b
EATD . AEEIEITIGICE L TWD Al E S REOMELZRIE L, KRB CE LT
ALy MREEIOWEIZ K o THERPMEERR ATHE & S D 5.

2.2.1.2 71 & O EHE ORRIZIZ T D8
ARFEFETIX, XLy FRITEa 7RSO PA R ABAL TS, 29 LEZEAY
MRS S TRETORIEIZIBN T, il & 72 5 ST OGO St 2 e VWit d, 4
IR DS A2 T, 7 AR RIS IZIE £ 2 5O E N FaT A E
SN2, IERFOMBEZ PRV LT,
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2.2.2.7 7m—F
il LTS A & D BUE 5 REIC DWW T, MRt & FEhi 3 5.

TREEIA THINA 2w Lz,
#* 2-2-2  [iteEtiBr ol &

Fid FEE Tk 6.5 FAHY 32. 5 Y
Ly (%) 100 (6mm A A7) 100 (k) 100 100
UV 73 (%) - - 0. 05 0. 45
Hals 90 (%) - - 0. 05 0. 45
1010 (%) - - 0. 05 0.15
St—7n (%) - - 0. 05 0.125
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WIMANOFEAMIT TR DB TH D,

#2-2-2-1 U7 3 DA

R

Uv 73

A= —

7 I 7 e LRt

Rins

KEMISORB 73

— x4

NV N T = VREESNRIR I

ecS=v

2— (27 —ebFe®%yr—3" —t—
TF)N—5" —RAF )T =)L) —5
—ruauxXyy N7V —)

i

BHRENPOREEETATIVARE
SRR 2 A A RIAl, — &Lk
DOIHEVEZE A L. LA EIN TR E
THEMEE, RERASLEL 2D
ARTHLEHENTWS, R AL
7 4 D, thx TR BRI B T AR
HEAEL, WAS TV,
M, il B, RIS
ZLWZ EEFHRET 5,

£EZURL

https://www. chemipro. co. jp/ja/bu
siness/chemicals/resin_additive/
detail _01. html
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% 2-2-2-2 1010 OFEH

R 1010

A —71— |BASF ¥ x /S US4

A Irganox 1010

— x4 b ¥ — K7 x ) — )V RERERS 1A
Pentaerythritol tetrakis(3-(3,5-

k53K di-tert-butyl-4-
hydroxyphenyl) propionate)
Ee(LRhIEA, THEVZ EHEERINCAW S
N5, BEVEE, =7 X h~=—OfiH

ST Bkm BIZHRERE, RO TEO:
O, AKHIHME, KR, B DHE
W E TRINVHRIER S S

HEURL https://www. tenkazai. com/product

-basf/irganox1010. html
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% 2-2-2-3  Hals OFEH

Hals

AL (457 = v

KEMISTAB 94

b — K7 I URMEEA

Poly ({6-[(2, 4, 4-trimethylpentan-
2-yl)amino]-1, 3, 5-triazine-2, 4—
diyl}[(2, 2,6, 6-tetramethyl-4-
piperidyl) imino]hexane-1, 6-
diy1[(2, 2,6, 6-tetramethyl-4-
piperidyl) imino])

R

T I NAFRIEN TR ER, &
F'BY A 7T, MHERMEICEL T
%o
JEVEHE A & R £ TOmMPE L EkIZ
R EFET D,

RIVA VT 4 VEIZZRAEND,

£EURL

https://www. chemipro. co. ip/ja/bu
siness/chemicals/resin_additive/
detail 06. html
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% 2-2-2-4 St—7Zn OFEH

IFEFR St—-Zn

—fik4 | AT T R

b5 Zn (C18H3502) 2

R AT WBAI - Bl E LTEN

https://www. genome. jp/dbget—
S5URL bin/www bget?dr ja:D06370
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ARy o

A

Bl 4 FOMMEIL T

?

T 2-1-3-1MHiBICHEL TWA A & HEE 4 FEoOWIE

LTWbmre

#2FINo 1 2 3 4
MSC MSC MSC MSC
% H BB Wl | g R TIoL s | A% o iass | ARTE Soyor0 | AETR oTLE W

TCN-228 MFS-22 MFCD-22 MF-28

1 ANbTE—LA b JIS—K7210 &/10min 0.13 0.16 0.12 0.19
2 31 RMR I JIS—K7161 Mpa 21.8 23.8 23.7 14.6
3 5| SRRk fe JIS—K7161 % 52.5 32.0 43.7 544
4 g kOB JIS—K7171 Mpa 20.5 22.6 22.4 11.5
5 i AR JIS—K7171 Mpa 900 980 990 580
6 |ommn ne JIS—K7110 Ky/m 20.6+1 24.T+1 29.9+1 8.9x1
7 ® 4 NS—K2272 % 0.66 0.66 0.66 11.0
8 & i 4 NS—K7112 g/cit 0.953 0.963 0.949 1.153
9 x4 i % 0.083 0.076 0.071 0.101
10 ) ] JIS-78730 Lt 21.9 75.7 53.2 22.6

afil 0.4 3.1 26.6 0.8

biil -24 5.0 34.5 -3.4

s

*1 EVURIE MOEREGH—EIEoTRAGVDF TSR,

e S
ILJE

Jl
~

b A

.

2. 1. 3. Huf
f]

86




L&/polz,

A

¥
/l

UBRAE RIT T

i

ittt

L% 23011102 %, 6mm 6k

L% 23011102 ¥, 6mm B5 FHRERE

il |

L 23011104 X, WBEH~L v b | L& 23011104 %, BBRAL oy b+ HEHESFEY)
L %93 23011104 ., WBR~L v b HRERE | | mi®s2s0ni00 k. mma~<L o b+ HEMESENY) ARmee |

S

[ ¥
NRT]

i

%] 2-1-3-1 [t
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Gl RIT TRE & o T

# o 2-1-3-2  MitEMERBRAT 0O 5 | R ERS R
S itk AR T 2
CmmAR TS
H H LA e TR iR
1 ISR Mpa 13.1 13.5 1.7
2 5| SRR e % 65.0 55.3 A8. 1
300 o mAKEY R
H H LA SES RG] % iR
1 SRR R TR Mpa 9.7 10.3 3.0
2 5 SR ek % 192.7 172.7 NA5.5
300 o mACEY R + RRAE TR
H H HoOAL SRR JiSE RS 2R
1 ISR MR TR Mpa 11.3 11.3 1.5
2 5 | B e % 80. 8 80. 8 N3.8
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FERL LT, MMEMESERI Z RN L T WnS o 7z on Tl b ENREBIbDOHRT
bolz, Fio, ZONRMEMSEANC X 220RTH L 00, BEEITITH o7, 20
BREOHREOLE, WEA A NaERD EIRED A Y v MIHED 20,

R E LT, TaNT 7 A "= —T )L ORITERHZ 45 B UL E O Mg S & 5 25 Fn
ENTEY, TOHRPKEL TCNDDTHLEEZLND,

AT 5 AR ORI T O MMM 2 55 L 7= 720, REEIT, 20 £FORBIM O
Mt et Rl 2 S0t L. ERERERE 0 IZR 5 02 ET S,
20 FORYITIE, MHEMELERZ S 5IZRNT 208N A ohniZiminL . £Hick
WTHBEER R HNRWEEIT, £ bAREIICE O TE, B0 T 7 A =7 —7
WDEF O TV D EMEZ AN L, BT RIHEMESE N RETH 5 &I 5,
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2.3. 07 7 AN=T =T NATHEBRMOKNT-Y A 77 0 —HEOFIECLT 7 A =7
— T IAFHERE DK A 7 V7 a — I, Y7 7 A S — A — T LA H A DRI
7 1 — S IEEE)

2.3. 1. %5

HAENTIEINTTROK T A — I — % 2, 20104EE L 0 S —7 v Bk B &=
FEU 7 v — 3R I TEBY, FEDN DD, KEIEOBEEEL Th 2 ARSIk
GJE THEMEIIE T, JAbIkCRAET 5, K —7 Vo THhe AMDIZIEE
FEOPMLEZH S TWD, 15T, K7 —7 Vv EERO BRI CIE T4 [FREE
272 B, — 5, Al & S EEEON T — T AR OV TH, o —T o
[ERF L [RIRF I S HT 95 AEI LTV D, MsRiBic oW i3t r —7 L B
V. ERNTIET HEITIEN 2D, [FIEER Z L ICHEERED L LTS S
NTWD, £Z T, lfEA =T —ITx L, BHEI T v —OREGUI M THRZAT
ofc, £z, RiEGE TENHIMCZIT ALVRTREZR L7 — 7V BIEAER200 k273
R & AIEEG TN D, FEREFEK TRIHRITIA FEET H720120d, )iks
B LEDMIZENL0 7 PR OFREERILL N LI L 2D,

2.3.2.7 7/ u—F
2.3.2.1 7 7 A NI =T IATHRAE DOV YA 7 07 v — Bl I

BRI D ) YA 7 MK DBICEGNETRD,

2.3.2.2 %7 74/§~—‘b‘»—7/b{¢]‘%§£ﬁ0)@ﬂ7 EI‘—*%%%EJ—_E
JEBIEA— I —ITX LT T U o 7 % S Lz,
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2. 3. 3. BUkAE R

U A 7 VEBUZ K 2O R ERBRIT FREK O L D127
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o o @ ) @ ®
eExG> by, Omi—FR OmI=FH @mimER OMILEER
* B MR | M & | TARERRYRAOR | mamosriim | (@RLy e | @RLy el | QRUy beRl) | @<Ly bENE)
1 Anb7u—bA b JIS—K7210 «/10min
2 BIBRRME JIS—K7162 Moa 22.40 13.43 12.27 11.32 11.55 11.28
3 51RO JIs—K7162 % 74.4 58.5 59.4 67.9 66.4 69.7

W

+1 ETRE BRI HA—KIC2 TRAVDF RSN, (RIES N SHN)

[MFR&f#F ABS 220°C 10kg. PS 200°C Skg. PP 230°C2.16kg. PE 190°C2.16kg]

i

LB

U A 7 v El

2-3-3
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EREY | GIRMBHHEIL, VYA 7 VEEPEADIEEDT LAN E LT, ik,
& LT 6mm A& o 72 720i2, 1TEIB O U YA 7))V TIIMIE ORRIRS 14 Tz
<L AHERARTTH-T20 | BRI = 7R KHTH L TWhizas, U3 7 vk
T T LT MR E L, A TH LA TR ES TN Z LR EREERD
o,
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2.3.4 N7 7 AN——T N YA I NVCHEHT DBEFEEE~OE TV Vi
NIT Iz 287 U AR
NIT x4 57U 72, LT o@Eh Th o,

#2344 v7VULTgE

H 20234F1H31H (CKIHEH) 15:00~16:00
% BT * v F 4 (Microsoft Teams)
o~ NIT i f, NTT BRA A CERGRIE) . NIT 7 RN 27 7 7w DRt
XTIy
" FRIEFT: 4 24 4
MSC: 211
i -

BIRIEER R~ U — 27 A5, Ak, JIHE
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NITIZxf3 5 e 7 U 7ikR
NITIZx3 27 U T7RERIZ, LFTo#E) Thod,
#2341 7V LTHRER

7Y TR

s KT FANR—T—=TNDO~T VT NLY YA T ET
ETCHELT, =~V T AT NETS>TND,

NTT Rl DELIK e T UTAIVHA I NELTHRWERIZ, VA7

NEIRDHESL L TR BT, BIERa X e b | [

BEIRoTNDHZ LITH D,

© KT AN =T NOFRFHI, I =~ LfIHRIC LT
W5, FIETHER BB OFMEEIT. A—T—MlC

MR BT Dk B, A—H—HEEEZITo>TND,

o fEEROFEMRA AT S Z L ITEE LAY, JIS MRS
ALTWDENE I PREERLE RS> TND,

{1

T

N ANEC Ay

o T FANR—T =TI A RFEERH Y |
HEDRDONTN D, [HHFERHIZ DOV TIEBLIR T H 0Bk
B o [ A L. Z0%., Wi iT> T\ 5D, MEOBICH T A 73
RIS D ATREMED @ < SERRAR T2 D FAREEOXIRIL
B LD, WHEE, FFEE1TY TEL LTS,

o HEICBT RO ARG RBR AT Z &
L WS, REBRAERSOWTEREZ RS Z LI ATHE
Thd,

B (NIT ), =5 (NTT - AT) ., BFZERT. Zh<h
Wi TEY, F—LE LTHRISTHIVERD D,
ZD7=H, NIT e ZHYEZREEZ RO L L, Mk L T
TERAHEEAT D,

N
8}
i
&
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B3

fi

BIRa

-
—

o= —3 g U FE il

~
I
~

IR LEEFEEE LD

WAFREL
i

Y
/l

GRS

B

FRERIE, LT O#Y Th 5,

fi

fiR

W77 ANR—=lr—=T NN A T IV AT A

HESNDHT 7 AN=—=TNDIVYA 7 7a—E, LLFTDEY,

XI7AN—T—TWNIBALOISRTA

XIFAIN—o—=TI
VYA DN AT LHA RS>

et

=/0-XRIV-T

BT UB1oN

PEERARSE R UATHR M

@R

T E R

SRIARZS

X 2-3-4-2 T 7 A NR——T NV YA TV AT AKX
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W7 7 ANl —T NN YA 7 L OHEH
FERER THREOAE S D T 27 B Th 5, 2030 IR T 7 A R—r—T )L

HSROBUE Offiks 1L 1200 FI~TAY | HIROMW K - LRI LY 2030 4FICiE 108 EHE T
TR E SN D,

#2-3-4-3 T A NRN—=—=T N YA T VOHSHIE

FERERL T IRF 2025 4F 2030 4
LB E: (t/y) 90 180 9, 000
BT 7 A N—lr—T
. 30, 000 10, 000 1, 200
FH Skl & (F/kg)
SR (EM) 27 18 108
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2. 4. LCA OREFE - 5T
AFLEIZBT 5 GHG HEHAIBZN R 2 E AN L, FEONREZMD %, 714 7 W
ATNTBAA NEFHE LT, KRB ORKIZONT, RASth=T7 ¢ — eI
HEFE LI L CERm LT,

2.4. 1. Ela B

(B4 FERIREHDE XX DT T AT v 7 FEFEER S AT MMEEEERE (7R
F o 7EDY YA 7N T ke G OE C02 (LIFFREFE) N7 7 A = —T Ok
{LIRBRELATIC L D @B b ) A 7 V7 ot ARG R OV C02 (L EFEHZE) | OEFLEG DFE
TITAF 7 DB EFAEMIELT, 47 A 70T BAA N (LI, LCA) FEIZ
KBETATHA 700D GHC HEHEB LR —R T 1 295 GHG HEHHIEh S % & &
FNZEHET 2 2 & 2B E LTz,

7oL, FFREFETH L7 LA ZEiT 57D T av A7 —4 | mifescfy, vV A4
RIER EOEBELRFEPTERRRE TR, BRATIEZ DEREDEZTEN TN D,

2.4.2. FHEixGEIE ER—2 T 1
S R B IEEN T 7 A N— T — T IO E FHAERY) = F L UL L, N—R T
A NGB L REOFEE T 7 A N —OBEIEME L FilIc i E S NS PEE & L,

# 2-4-2 FHlSREGE ER—R T A

AT e 52 B N—25 A
BEY T 7 A N— DGR BEN 7 7 A /N — D BEFEALER
BLO BLO
P4 PE & i B PE & 0Bl

2.4.3. HEREH(L

KREEORIT, FEEHOBEELI & RO L WD 2 S DAIREI 2 K- H 0
ThDd, LInR-> T, st SRR & R—R T A ORIT OMBIRILE B E %, BEREHALIT
BEN 7 7 A /3—1kg OALER & PE % 0. 635kg DML E L7z,

FEAM T G L O P PE BIEAR— R T A OFHL PE F L RIEOHREZ RI2T b O L UE
L7z,

2.4.4. VAT LEER

PRI GG O S AT AEEFUE, BT 7 A N —OFHEN b B LA THA PEE &
BT A F ToO—EHO T ut A THE LT,

NR=2F A DY AT LEERIL, BT 7 A N —DFEFEALER L i PE B O E To—
WO F vt RTRE LT,
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AP,

FRARTEALTORSFHERREREN—RF/VTR—DT At
( | REAELTLCADHERRIP &L=,

R i [ ] voem R 57— [ ] rsomrsmrs—s
|

' 0.400kg - N—
—— 0.050kg - .
X T7 A/~ kg wsc HiERT 01M

0.005kg
»(mPvc ) Wz | T (C02 )0.007kg

0.575kg 0.635kg
0.030kg #m#  )0.060kg

RIBEHS5~204 0.030kg Msc
80% AmF

ﬁggﬁ%ﬁ . BARLLEC
0.635kg 0.508kg 0.538kg
20% 5.8MJ
it H 55 I—’C co2 >0.399kg
0.127kg

2-4-4  FHESRET O AT LB

99




N—ATA Y

EH#’EFIE-EE £
(e VOO
PRHEEE L e L em e B @R |
Lo Tl S ' Locqood [ ' L R
BE)FAIIL
BEXT7A3— 1k
Iizn s bz
I '( xifﬁ': ) > B B
0.600kg  0.050kg
1 .000kg HifiRE
0.400kg
FATHRE HiIRPE
| 5)‘5L|—’|"““’£|—’|E BE >
0.635kg
EaamE || . ( T
| £ i EE BEhE 0.050kg
B . & co2 4
[ oo ot oo JggCoor oo
A HIRPE
|"‘?$EL|—>|:§H)£|—>|¢§|—>{ e )
0.538kg
RHERS: |—>| iz |—>| £ |—><§ )—». 0.488k
| =5 : WYL g

2-4-4-1 RN—RTF A LDV AT LERH
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2.4.5. HIFEASAE
SRR B, b R— 2T A BT DRENLT 7 A N—DONFIIAARKENTEmBEIND b
DL LT, FFRICPEEITEAREANTRIEINS LD E LTz,

2.4.6. R

BRI A DR BRI T HIERIE (L & L7e, IRZENR T X (Greenhouse Gas : GHG) 13 &
b (C02), A% (CH4), HHER(LZESH (N20), /A Fr 7 Am i —R+ 88 (HFCs)
N=T A ul =R A (PRCs), N7 v bliisg (SF6), =7 v{LZEHk (NF3) DR TH 5,
AEFICBW T 2IREZR AT AP & E 7 ITHIBE R EICEE T 2 AL O KR, ke
C02 £721% kg—C02eq & L7z, HNLICATE I TS eq i equivalent DBET, 7 DDIR=E
ShR A 2 HEHH BT HIER IR (A% % (Global Warming Potential : GWP) ZF U CEHE L7-%k
TTHDHIEERBEWT D, HAMIZ GW [TEEREEENICE 3 2 BUFM %L
(Intergovernmental Panel on Climate Change : IPCC) D% b IRFEEMEHREE (2013 4) @
100 FFfiEZ VT %,

2.4.7. X 7T RF—H
GHG HEH R AN IZEE AL IDEAver3. 1 Z{FH L7~
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2.4.8. FHExISRELGICES D D HEESM L GHG BEH &

2.4.8. 1. JFEA B - ApE~FE
BT 7 ANRN—DIEENSZ AT AERE L TWAED, 1RIBDONET 7 A4 N—DJF
MEVREE - ZEPERRRE. AEPE, . AL GHG HEH EOFHmRI S & LT,

ik i i GHORHEE ExfE]
BEr—II \ 0001t | 100]km B oo n = [ 162E-02ke-CO2q
10th 7y HEEEY

2.4.8.2. BENT 7 A — DGk - [FIIL

FENT 7 A N —IZ L r AT AN & fiGEI S OFEL RIAA TS, BUkE
L TEFE—RA DO TH e 2D T AFUTRE LTV 5, kiR 100km T I
IX10 hoHE L, b7 o7 OREERITEIOT —2 2 LT,

BAEM-1-74)7¢ #E CHOERY BERZ

gtr-ivsg [ ke . Detoxghe = [o00Es0lieCoreg

i 003)e B coxohe = [ 0E0leco

)] kWh wﬁkg-COZeq/kWh = [ od7E-01]kg-CO%q
™
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2.4.8.3. HEFRCAEA
BESET 7 A N— s T4 A AT, BRI b & U CHE PE Bk, #k:<
T T T, EPVC RS LND, BlIFEEE L TIHRIMAINMER S ND, Biiglofi s =%

NF—L LTENBRELRD,

EHY HE GHGH i BEER
BPEMFRGEMHSEL) [ 0575k

#<T [ odke —R—RSAERBHEHEND,

FILEKE [ ooske SR—RSAUTREHENEN, A—R I A THE S S DCHGEME

BEPVC [ oo0slke —BEPVCIFREIREN THHR B LS, R—RSAVTIFEH SN, R—R51AITERDGHGEME

2.4.8.4. HEFRICIALEEB
Bé PE FyWEilCRINFI 2N 2 . B O 4 PE SLy he2filE+ s ntv 2 Thsn, &

RIBRITARD =R X — & LTEINRLE LD,

BARH-I—T4UT4 BE GHGH HH R HEHR

BEPERRRG: ke E lke-CO2ea/ke = [ 0.00E+00]ke-CO2eq
B [ ooske I - Co2:o/ke = [ 2.04E-01]kg-CO2¢q
BN kWh I - co2eq/kWh = [ 1.08E-01]kg-CO2eq
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2.4.8.5. ElEHLE
BMAPESXLy hEFEEE L CREZRET S, BEREHRIZRLXF—L L TEIE

A%,

BARH-2—TAUT1 HE GHGHHtH R4 HEHR
HAEPERL W 0.635]kg [ lke-CO2eq/ke = 0.00E+00]kg-CO2eq
] 0.06985]kWh T - CO2cq/\Wh = [ 3.95E-02]kg-CO2eq

5t H
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2.4.8.6. J&PVC Ok - FEFELA

BE PVC 1Z[F—RANICEaRE & U, SasiHEEE 100km CEEAEMIZ 4 b e Lz, T v
7 OFERRIZ P OT — 2 2R LT, k% oOBE PVC TR E L THIFIAT L2 &
ZAEE UTc, PEBEDBEREILIRIZAR D GHG HEHI & & BE PVC 23RBET 5 Z L1 K-> TAE L % GHG
et EAE E L7z,

i BE = GHGHE H R B HERHR

BEPVC [ oooooos}e [ 100fkm I - Co2co/tkm = 1.48E-04]kg-CO2eq
4thTv Y - FEEETY

BAREM-2—T )T« HE GHGHHH R B BEHR

BEPVC [ oooshke I o2 ke = 5.00E-03]ke-CO2eq
EE-FEA(CHBRBREISEFENEOELR)

PVC [ oo0slke 1.41E+00]kg-CO2eq/kg = 7.05E-03]kg-CO2eq |

(C2H3C)n HEEHTFE C2HCI— 62.49822 g/mol
CEHE

24,0214 g-C/mol
CaRE
0.384

PRIEBFCO2BEH &
1409 kg-CO2/kg-PVC

2.4.8.7. F/EPE & DEIT - ik

BENT7 7 A N—H HEJEL L CHAPEFE ARG L2k, Yo7 7 A /N —% 5 ~20 £ (CE]
I LT SO%RREMEERFIM T2 2 & & RIAATWAD, B PE FI3E—IRA S 0B E L,
TSR 100k CREFAHER L 4 Mo E Lz, T v 7 OFERITTEHOT — & &4 H
L7z,

F) 0 IE 8 GHGH IR HERER

BEPEE RUY 4oL 0000508t [ iookm I cozeo/tim = [ 8.22E-03]ke-CO2eq
10th oy - FREETY

el
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2.4.8.8. M HEAPEEOHANL v M - Bl RlE

BN T 7 A N—ZHEFIL L THAEPEE (—RYU A 7 0dh) ZRE L%, ICIERF
T2 Z L2 RIAALTWD, BAEBIEOHL E 2B BT, (KSR L L TRINE DR
EPEBENOHAENLy M2REL, HAPEE (2R A7) 28ETH2808 L
oo ANV Y MBI Z M2 TREEZRZE ST LERD D, HESL Y FEFHAEP
E® (2RV YA 7)) CHEHATLZ2ZRLX—I3E I TH D,

BARM-I—T4)T¢ HE GHGHEHI R BERE

BEPEE US4 LAH__ os08lke £ lkeCO2ea/ke 0.00E+00]kg-CO2eq

| [ oo3ke I - CO2cq ke [ 1.02E-01]ke-CO2¢q

EER T —A TR E

EH 0.216898876]kWh kg-CO2eq/kWh [ 1.23E-01]ke-CO2eq
Fiike

BARH-I—T4UT4 BE GHGHE H R HEHR

HEPERL YR [ os3glke [ lke-CO2ea’kg 0.00E+00]kg-CO2eq

BA [ ooso18lkwh I - C02¢q/kWn [ 3.35E-02]kg-CO2eq
St
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2.4.8.9. REMXDOFHAPEE (—RY VA 7)) Ok - FEFEALER

A PEE (—RY Yo 7 1) CHEURDSREE & A8E S5 720 20038 EIR & Lz, (W]
—WRNICHRE & L, BRI 100km CREEMIX 4 P L Lie, T v 7 OFFHERIL
DT —H R L, W% oEAP EFIIAEIE LTHORAT Z E2EEL
Too PEBEDBERALERICAR D GHG HEHECBEP ENREET 2 Z LIk - CTAL D GHG HEH &
et b L7,

ik HE BEEE GHGHE H R B HERHR
H4EPEE CREURS) [ ooo0127)t [ 1o0fkm I <02/ thm = [ 3.76E-03]ke-CO2eq
4thSv Y - EBETY
BARH-I—T4UT4 BE GHGH R HEHR
FBEPE [ o7k I o2 ke = [ 1.20E-01]ke-CO2eq
BB A (C A MRS A ERLEDLLE)
PE [ ot27ke [ 814E+00Jkg-CO2eq/ke = [ 3.99E-01]kg-CO2eq |
(C2H4)n HEKXSFE C2H4— 28.05316 g/mol
CEHE
24.0214 g-C/mol
cahE

0.856
PRIEBFCO2BEH &
3.140 kg-CO2/kg-PVC
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=
==X

A e 5 85 o> GHG PEH

i

2. 4.8.10.

=R
==X

TAer 25 5 o> GHG HEH

i

= 2-4-8-10

B3I :kg—CO2eq/kg—FEHXT—TIL

IEH GHGHIE =
IRILF— s
HTiR :

(1) Rl EE S KU EIR 1.62E-02 1.62E-02
(2)BERIEANIEA 1.02E+00 1.02E+00
(3)BER{LAIEB 3.07E-01 3.07E-01
(4)EREEE 3.95E-02 3.95E-02
(5) EEPVC D% . ZA[EIR 5.24E-03 7.05E-03 1.23E-02
(6) BAPEE (11 &) @B URE% 8.22E-03 8.22E-03
(7)) BEPERL Y (2R G) DEE 2.25E-01 2.25E-01
(8)BAPEE (2 M) DELE 3.35E-02 3.35E-02
(9) RKEIURDBAEPEE (1R &) Dk, FA[EUR 1.33E-01 3.99E-01 5.32E-01
&&t 1.79E+00 4.06E-01 2.19E+00
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BA{f :kg-CO2eq/keg-BEST—T L

0.000 0.500 1.000 1.500 2.000

(D EEEESLCER | 0016
()& Rt0nEA NN 1019
@)FEZEReeEs I 0307
(a)mEsE W 0040
(5) EEPVCOEMi%, ZEUR | 0012
(6) BHPESE (1:1&%) DEUNEHZE | 0.008
(NBEPERLyh 2R oftis I 0225
(8)BAEPEE 2k n&liE I 0033
(9)KREUNOEAPESE (1R%) D&%, 2E NG o532

&at | — 2.193

2.500

A SR O GHG HEH B (JLEE 1kg &FCAE 0. 635kg H7-1)

i

X| 2-4-8-10-1
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2.4.9. XR—=RF7 A LD EESM L GHG PEH &

2.4.9.1. BENT 7 A N— Dk

BT 7 A N—IFBRTIRIE & A CHER L SN TIC P RABRICERELE SN D, Bl
TEDRDUKIF— RN D Ok & U7z, WkrEEET 100km CEAEMIL 4 FoHE Lz,
NT v 7 ORI OT —X 2 H L,

B WE PEEE [T HERR
Bk —II [ 0001t [ 100fkm I - CO2eq/tkm = 2.96E-02]kg-CO2eq

4thTuy - HEEEFRY

2.4.9.2. BT 7 A N—D LB

BENT 7 A N—=ITBR TIRZ & A E AR SN TSP ARSI FERAIE SN D, 1kg
DEENT 7 A 3—D H b, FRALEETIEEE< 37 0. 400kg IXFEILE D L DD, T4 < T
BRI STV D20, SR EILEE CIIRIBE S e b SFEMVETH ST
DEFH SN TONRNWERHLZE SN D, LA - T, 8 LS D 0. 600kg [3HEENE /- 1331
SEALEE (0. 600kg D 9 5 0. 050kg) & L7=,

BARR-A—74)54 e [ HEHR
Bty—JLnER | ke I - CO2cq/ ke = [1.35E-04keCO2eq
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2.4.9.3. HEIAVER R BEIEY) Dk
HR R ALER S s & BERNLEREE LA e T O EREE IR — AN B OBk & e L

T, BEEEIE 100km, EHEMmIZ4 b HEE LTz, N7 v 7 OFBEERIIEHOT — X 24 H L
7=,

B WE PEEE [ HEHR
B —J L hiinEy | 0.0006]t [ 100fkm I - CO2eq/tkm = [ 1.77E-02]ke-CO2eq

4thTuy - HEEEFRY
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2.4.9. 4. HEALERR BEFEY) O BERILER

BEAMLER RIS 0.600kg (IFET T AT v 7 THDHI ENLIET T AT v 7 OHFRMLERIC
2% GHG PEHEZHE L7z, 0.600kg ® 9 B, PE X 0.545kg, PVCO. 054kg TH Y . ZhEh
DTTAF w7 IXTRBERF D C02 HEHREN RS, PE (X 1kg BRBERFD CO2 HEHIFREIT
3. 14kg—C02, PVC % 1. 41 kg—C02 % H\NTEABER: D CO2 PEHHEZ R L7,

BARH-2—T4UT« BE GHGHFtH R4 HERR
BI5 [ 0545]kg I < C02c0/ke = [ 5.65E-01]ke-CO2eq
(BEPE) 054 kg ER-RH (CHBBEDEEEVLOELE)
(BEPVC) 0.005 kg
PE 0.54‘kg 3.14E+00|kg-CO2eq/kg = 1.70E+00 |kg-CO2eq
(C2H4)n HANFE C2HA— 28.05316 g/mol
CERE
240214 g-C/mol
CERE
0856
PRIBEBFCO2HE B
3.140 kg-CO2/kg-PVC
PVC 0.005kg 1.41E+00]kg-CO2eq/kg = 7.05E-08kg-CO2eq |
(C2H3CHn HAHFE C2H3CI— 62.49822 g/mol
CEHE

=
240214 g-C/mol
CERE
0384
PRI CO2HEH B
1409 kg-CO2/kg-PVC

2.4.9.5. HINTHLER
NIRRT T 7 A N—D T /L2 57 0. 05kg BBEEIZ DFIRIE TRAETHb D& L, @<
T OESIAFRITR D GHC PEHHEA B H LT,

BARM-2—T )T« BE GHGH R BEER
BRHIE [ 0.05]kg I - CO2q/ke = [ 9.67E-03ke-CO2eq
TSN EEELTRE

2.4.9.6. FHIPEEDORLE (1R YA 7 ITHY)

PTG CREE SN D HA PEE (LR YA Z i) 1Z_X—RAT 4 U CIERET D
T EMRTEIRNZD, HIO PE A 0.635kg ZAEFET HMENEL D70, AFEICHRD GHG
et EAE E L7z,

T e GHGHth R HERR
HIPER [ 0635kg I CO2<q ke = 2.16E+00]kg-CO2eq

112



2.4.9.7. FrHLCEIMOEEMH (PVC OEEI/FIZFRY)

P RS O PVC 3TN S D RIAZTH Y . N—RA T A L TIFEEIR S 1T
RN E A2 LT, PVC OFEVE (0. 1M)) L TRIEA C ElICES b L LT, C HElMIHRD
GHG PEH & A7 L7,

) e GHO# i HEHR

CEil [ 0.1208]MJ I - C02¢0/MJ = [ 1.01E-02]ke-CO2eq
EEPVC 0.005 kg (FF4iflixd 5 B S48
PVCHEE 24.1 MJ/kg-PVC

2.4.9.8. FHIPEEDORLE (2R Y YA 7 ITHY)

FEAM T G L CRGE SN DA PEE (2R A 7 1) 0.538kg 1ZX—RA T A Tl
APET D Z ENTE RN, o PE & 0. 538kg ZAEPET D MENAE L D720, EPFEIC
%5 GHG HEtH &R A E L7z,

FEHY HE [ HEHR
HIIPER [ 0538kg I CO2<q/ ke = 1.83E+00]ke-CO2eq

2.4.9.9. FHLCEMOMEM (2% A 7 V5D PE F OENEI S IZHE )

AR SR D 2 IR Y A 7 VO PE SEEMEIN S5 HIABTHY | R—RAF (T
FEAEN AU TUVV & e UC L PE O F58EGE (5.8M)) L [REZ CEMTHI D& LT,
C EHMIZFR D GHG R &% 3 L7,

o) e GHGHEth R i HERR

CEith [ 5.842|MJ - CO2q/MJ = [ 4.92E-01]ke-CO2eq
FEPE 0.127 ke (G RMRE)
PESFE 46 MJ/kg-PE
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F2-4-9 N—RFA D GHG PEHE:

B kg—CO2eq/kg-FEN—T )L

IHH GHGHEH E
IRILF— =t
gl 3

() BEXT7A/\—DEE 2.96E-02 2.96E-02
(2) BT 74/ \—D FiE0E 1.35E-04 1.35E-04
(3) HRELIEY D EE 1.77E-02 1.77E-02
(4) PREILEY O HEA], BT 5.55E-01 1.70E+00 2.26E+00
(5) FIFRPEE DEE : 1 RS (7)LRmICHE S 2.16E+00 2.16E+00
(6) EHDBRBET RILT—: 1R Y A47)L R DPVCEAE YR (ZFH 2 1.01E-02 1.01E-02
(7)FIRPEE D ELE : 2R )17 )L RICHE S 1.83E+00 1.83E+00
(8) EHMDBABELT RILF—: 2R ) HA47)L DK ENEPEE D E [ 4.92E-01 4.92E-01
&t 5.10E+00 1.70E+00 6.80E+00
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0.000 1.000 2.000 3.000

(M BEXT7AN\—DEE

(2) A TTAN—DPENE

(3) AL IR D &%

(4) hEREY O LEA, 1231

(B)HFIFPEEDEE
TRIS AL GEIZHES

(6)7ILZEE S
TR AIIIEDTILVETITHEY

(7) EHOBBETRILY—
1RH A7)V EDPVCELEIRZFE Y

(8) FTHRPEE D EE
2RI AV ILEmITHES

(9) EMDOBBETRILF—
2R AY IV RO REUREEPEE D EAEIRIZHE Y

| 0.030

0.000

| 0.018

I 2.258

I 2.162

0.000

0.010

I 1832

B 0492

4.000

B{Ikg-CO2eq/ke-FEItr—JIL

5.000 6.000 7.000 8.000

I mmmm—  ©.800

N—ZF 4 D GHG HEH &

X 2-4-9-1
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2.4.10. GHG HEHHIEEhF

GHG HEHHIBZN L, R—R T A DT A 7HA 27 /L GHG HEH Bk L CRHMk G L o
FATYHA 7 GHG HEHEDZET, ORI R O GHC HRHENN—2 T4 LD b
Dianga L Lz,

(1) T R D F A 7 A 7 v GHG HEHH &
Q) R=ATA DT A THFA 7 b GHC PEti &
(3) EFE (). (2) OFERNHE M S5 GHG HEH B Hils &
722l (D)< @2) DELEIZRS,
AT SRR O — 1 O 7 1 AR D GHG PEHIRIL 2. 193kg-C02eq, ~~—A T A > D GHG
PEHHEIT 6.800kg—C02eq TH Y, ZDEE L - THH LRl R DON—2F A Z
x4 % GHG HEH BTN 513 4. 608kg—C02eq & 72577,

7% 2-4-10  FHMxIE 8L O GHG HITEEh 3
B {31 : kg—CO2eq/ke-B I —TIL

EXREG | A—XT512 | GHGHIEZNE
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[ A ER 2 - A 4.495 4.495
AR
B
Ed3E
BEE
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2.4.11.
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2023451 A OHBRAMERER, BET L SEFMEAEENSRALI-LD
BAT 7/ —1kgDEE SUH 4 A HEE O 4 E/BEE
BES T 74/ — kgD PR (1B31) & L UHHH O TR E E ) 4 FE/BER (REIRS PR MBHK L)

OETFSEET QR—=Z51 il QHlFEE (9—D)
wR | E e EHYE sz a5
IRLF—ER 1787 1787 A 1184 3311
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At 0 0 0 19734 19734] 40457 0 20,746 61,204 40457 0 0 0 1,012 41,469

Hi{i:t-CO2eq Bi{i :t-CO2eq Bifif :+-C02eq

-11 CO2 HEHHIR & D i3

X| 2-4

117



R
- LCAD B89 & DB AHE ®R
no. =14 JatR ERAT—42R (EBF—4 BERAOEH) #ﬁﬁ&uﬂ B
FEHRES B :
BB USA oL | (1) F#Es & UER epvers 1 bIVIMEYTER, AbLE BRE g mnamen o |o
AERUTA 0| (2) BERIEER IDEAS. 1. B0, BAEH, 20185 E. WMEE. i e o
BB | (3) BERLLES IDEA3. 1. /1, BRI 20185 /5. MeibEmtl. 4k e o
BRSO | (4) mENE IDEA3 1. B, EATH. 2018%E e o
. IDEAver3. 1. bS5 vV EIEY—ERX, 4AbVE, BEHE |SXERIIETE. 75 KEROC2IXPVCDHRE
slEEUSco0 | (5) mPVCOBE. MEW A A - i o o
SBRUHA L | (6) BEPER (11&) OEMRE:E Eers s P IMEYTER 0h R BRE s s o |o
TNREVHA9IL| (7)) BEPERL Y b (2R&E) DHELE IDEA3. 1. BH, HAFY, 20184, MIGERK, 441 [ ] [ ]
SEEUYA | (8) BEPEE (2/m) ONE IDEA3 1. B, AT, 2018%E e o
o o IDEAver3. 1. 5 v oBEY—CER, 4F &, BBE |[BEERGEEE. J5REBO02EPEORER
ABEUHA | (9) REMOBAPEE (1RE) OBE. BER el i ey o o
N—RF5A4> _ _ [ ] [ ]
mEy 10| (1) BT 71/ —0mz %Méa._, FSyOBEY—ER, 4hVE, EHER L IR AR ° °
AREUIA | (2) kT 74— hEwE [DEAver3 1. ERAEY X SECT e o
slmEy g | (3) mpmEmOB® %Méa._, FSyOBEY—ER, 4hUE, TEHER L IR AR ° °
o - IDEAver3. 1. rSw /Bty —ER, 4bVE, BMEE (MAEHTEEE. 75 WK OC02(XPE, PVCE
WERVTAIL | (4) PRLBRORK, B T HHNEY—C, ELEEY hEhORMERER, b
SEEU TS| (5) BRPEEOWE - 1R { 5 LBIIS IDEAver3. 1. T5XF v HBEE e o
IEsE - £ *mAM_v EROBBETRIILY—: 1R YA ILZEOPVCEREIIR (I IDEAVer3. 1. CEHPALET L2 — ° °
8FHME - £ | (8) FAHPEEORE : 2R YA 4 LGITHY IDEAver3. 1. F5RF v o BEE o o
o mamE - e | o) MAOMRTANE: 2RUTA T LEOREMEER pervers 1, cqmomm rL¥— o |o

15

X 2-4-11-1 fEH T —#

118



3. CO2HlE R

U I NAEE B LIZCO2HIBEIR., FHEMD T A 74 Z VG

- EREBFEOFEF00FEEALE LETHN, FXORMEISHELCTHREL
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wTEA SF PS5 REhE O R RRRERE
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