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Summary

1. Project overview

The project, “Promotion of utilization of next-generation materials using cellulose nanofibers”,
relating to the project, “enhancement of utilization of next-generation materials, cellulose nanofibers
(CNF)” aims to examine the amount of carbon dioxide (CO2) reduction potential of CNF. To achieve
the goal, we calculated the amount of CO2 emissions at each process from production to use stages
of CNF. We also examined appropriate evaluation methodologies for CO2 reduction effects
throughout the CNF supply chains, and prepared guidelines for the calculation of the amount of CO2

emissions.

1.1 Research on methodologies for estimation of the amount of CO2 emissions in Japan and
abroad
The main goal in this section was to review the latest information on LCA evaluating CNF
related technologies in Japan and overseas, in relation to the project promoting the utilization of
next-generation materials, cellulose nanofibers (CNF) that have been implemented since FY2015.
Based on literatures and reports, we systematically classified information on CO2 reduction
potential into each technology / system at each stage including "raw materials procurement”,
"CNF manufacturing", "processing to final product"”, "recycle", and "disposal".
In addition, we estimated the amount of CO2 emissions when CNF are mass-produced, using

data obtained from actual measurements based on chemical engineering aspects.

1.2 Examination of calculation methodologies for CO2 reduction effects in CNF supply chains
We examined appropriate methodologies for estimation of CO2 reduction effects in CNF supply
chains. The examination was conducted with reference to the existing literature research
described in section 1.1. At the same time, we took the issues raised in the existing literature

survey into consideration.

1.3 Preparation of guidelines for evaluation of CO2 reduction effects in the CNF supply chains
We prepared a guidelines for assessing CO2 reduction effects in CNF supply chains, using the
calculation methodologies discussed in section 1.2. The guidelines includes “Guidelines for
estimating GHG emissions reduction effects of cellulose nanofibers” to make common LCA
calculation methodologies available, and “A guide for preparation of declaration sheet of

calculation conditions” to support to create individual calculation rules.

1.4 Examination of CO2 reduction effects of CNF demonstrated in the project, “enhancement of
utilization of next-generation materials, cellulose nanofibers (CNF)”

v



We evaluated the current utilization of CNF, expected CO2 reduction effects and supply price in
the future (2025-2035) of CNF, which have been demonstrated in the project, “enhancement of

utilization of next-generation materials, cellulose nanofibers (CNF) implemented since FY2015.

1.5 Analyses on issues in CNF supply chain constructions and CO2 data sharing
We classified issues, which could be raised in CNF supply chain constructions, into economic,
institutional, and social issues, and considered countermeasures for those issues, using previous
studies on carbon nanotubes, carbon fibers, and biomass as reference information. We also
examined data sharing scheme for GHG calculation in CNF supply chains, so that evaluation of

CO2 emissions can be plainly and continuously conducted.

2. Execution period
July 11, 2018-March 29, 2019
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1.2 CNF OfEfE - BEH EORRIERE

CNF 3#k4 &ERL 8hEhk, ER. BENBAMNICKRE., BREINEITTLWIERREICHY ., BET
AR L LA S DEL TWD, [CNF @ LCA] OERBICHEVNT, WREAVIED CNF OEHEIZS
IZIEY . LCA DR ET 5 CNF OFFFEZHET 20N EHEL WVKRBICHE, 22T 7—KFUT VR
SHEEFHOTE. BPIRORERAICL 2RITOMmMEA H, CNF 2E7O0 X0BHEICE SV —FED /S
K=l L7 [HEM] 23 A7,

1.2.1 BEMROFTEEFT T

CNF BAEM R Z EENLBATICESLWTHERILT 57012, FHEEZATZ2EAL 7., BHEMRDOX
A MLBELIVEBICHTE2TFRNRA TRy FT =00 %ZTWL. AR b L > RO ORI AR
REeMWMET 5, DIMICIETFMTE S 2T L[LZERA L. IRIXEIEFEMXET — 2 X— X Web of
Science[2] # AW THRER L 7=, MRS H % "cellulose nanofiber” or “microfibrillated cellulose” or
“nanocrystalline cellulose” or “bacterial nanocellulose” or “microfibril” or “nanofibrillated cellulose” or
“Microfiber” & L TIRZRZ1TH & 6078 XEAZE L. TN o X eXRE LIFTEEHAMMICL Y.
1211 &S %%y b7 =7 -MME N,

[# % &) 6078 papers
cellulose nanofiber/
microfibrillated cellulose /
nanocrystalline cellulose /
S bacterial nanocellulose /
______ microfibril / nanofibrillated
cellulose / Microfiber

N

o REREI

[CNFI95Z40 io—x R ]
1722 UR=N)
Y9524 “a Habl 316

1.2.1.1: AAEER T ORBR

LROBRBREHTIIBL L BEXHMAERRETE 5 L 512, FlZIE Microfiber @ & 5 %t /L 0 — L4
DHEM R L EHR D 2F—T—F2RAWO, EULFPHK T 7AN—ICEBT IR LRED I T XEZDH
EREIN, 7T7RZDVEDELT2338XHEZEEL CNF &Y 7 XA ERKINT, T Z T, CNF B
B TRARIIEIN-XHMENREL T, BEIJIZRZ YV IEZE{TLEDN. MOETICEONS L5
2. 3D FAZDERIND LD, HELIERPTB T AW ZALBOEREG T, TN
lZ CNF 2B OBFECRETEDNZTNEND I T AR E L THR#MEINDIZEICIEERB L OEEREDE
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FROEE, DR SN TLWAWHEEZEZOoND, £/, HFEDEZERTHELONIZER & L T, Cellulose
nanofiber. Microfibrillated cellulose. Nanocrystalline cellulose % &', CNF BSEM Kl %5 AHEHIEK
HY, KEDVBEVWEHZL0D, PHELERIFLINTULERL, VWS [LERMEAPELVWERDD &
DEEXZBLND,

1.2.2 CNF 8L 505881t

CNFDOZAT7H A7 L%K1.2211TRT, T2T. BRL {LZH - 9IBH - ENE O A 1T
FEICIEZNZNICOWTERRBIREAEET 2720, TOHEEGE THERE NS CNF oEEPHES
FEFEHICEELTEY, SOICZORBEIIMEROERE EHICEZFITTWS, CNF 0EEs L sl
EAEICEL T, BEOL E2—@m(3-8lICTEENMRAONTELD, ERDOL S BHREROIR
TUICBWT, IRNTEMET 52 L IIRAJREE WA B, [CNF @ LCA] 2#EMET B ICH7- Y, £ DRESE,
BIiED CNF % LCA DRRET DD, EWSIBATONEIVBETH D,

CNFOEAICKYHFHHR-FILTEHTO0ER

NILT e — 1L
YRRy -

S—Me mR AT RE| *
mal MR
B a—70 JHATIL
WINPT ST TOEX g
CNFOZBAIEFEREERFTST0ER * KBETIE

BE-VHAIILIEHR
1.221:CNFOZ7A4 7% 1471

BRELE2—HX (3-8 FHRME s, BMET O RICEDICHEICLY, R AT>720 FD
AL =IOV T ABEOZERICTEAND CNFHFREREKT 2FFAR~NODET U 7Z@L T
REFEMEEZRYIRL, 1I3BEONZ—VIFEREL Lz, REANE\ELL T, WL TREZRATZ
LAWERERE, (CFUEBEITS ATHhRVEERRICHBETE, WINICHZELAELED L LTA
77 ) 70— (BC) BZEIFS5NS, BCUADEEREICOWTIE, #illbz BRYE L 7-HmAIL
2 (Mechanical treatment) "% < &6 1 BRIMHETH Y, 2EICHITTITHIEER L H 5, LFL
# (Chemical treatment) # 2 2 8LEAEIC O W TIE, EBAPILEORIZ SIS DT INZE"‘EO)L
BNMThNb, BHOWWBICL 208 ZE0 BN TITHONS b0, BIREFICRNITAHEICZD
FEZRALEIE2BHNTITOND DA H 5,

INoDBERIZLY HER THERETETLWLIIRTOREGENSETETVWD I LIFHERTET
WY, RETHETCOEEREZMBENICERE CETCLIbIFTEBRVWI L, $L5ERIDFERICH
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TIEEORWHEARELHRELIZZ A b, ZZTORIBEILIITERFETIE AL, BIZEFHFLTL
CRBARDHBZEICBETDIRELNH D, LML, 2OLSIBBRICLY, BRICHEET 28EHEIC
WLT, NE2—=—VE L TOMREEAERT DN TE, FBEUCH DO CNF ELEAEORE Y | K4EH
IR E L1z LCADRIEEE 12 D,



1.2.3 CNF 3 L O8GRI ICEI T 2 1R & DA

CNF OMERERIIEREF TH D70, TOBECEEAE 2T L TENODOEEMEIZBAHEITTW
5, INLOEEEBANBARET 2720101k, BYNICEREFENZY L - aFILT7—&2~_—X (RDB)
ICBREEIAL TW ZENEHTH D, ROBOFHAF & L T HNEEDOFNERI X T L%K1.23.1
129, RDB OFEHIIET—RETIHPFIHEIND, 22 TlETYT474 - UL—>av (ER) B%
FIAL7-RDB&ET2ZEIT2, TV T4 T4 LT [EE] THY, T—ZR—IATRWIEbLNEHREY %
R TVTATAROEER )L —> a3 e LTRLEDDOANERETH D, K 1.2.3.1 OFITIEFH
HIAZEDORAEN O, FHBLUVEHCREERBICHELRBERZMEL. ERRELTET Y Y7 EAHEL
ZIT2TWD, 2INHT —ARN—XITHEMINDIRNET —TILOBEEEEEHRTTHIENTE S,

FHBAZDER T/T4T4-UL— 3 AER)E

— DBEETD-HITLE

HE -1
I (OIZH) GAB oma & A 8 T o
o 21
s BT am FHHID (FK)
ﬁ*ﬁ- AYH D (FK)
ﬁmﬂtsﬁ
9 " " L4 °
®0 WS & MK H
u ELT 7N BN E T H
et FHED(FK)
BAD A5 RID (FK)
=8 hed
&8 o
- ConghnA BE Rid: i it
HIREE ¢ ) BEMO ..o | 220 ° 0 »W
S = HEWE B28 o &% I Ia::z-
Soacrs 8 O j— ] AFEID (FK) %
- ] ¥R ( A B EHID(FK) HRE
- A, E &0 (FK) gD
=5 EamE @
=53 RDB https://codezine.jp
5 = 3 e S .
BET—4 r DBELTHRE
| ) — [(—
2o sy [runsss B
ToE
AR

[1.231: MEEDOFHNEEL X T LIZE TS RDB 0f)

CZ27OEREBHTIETAELR Y T2 L—2AEAINSEA. 7AELRY T 2L —XOFFHIELMT
At ZADETY Ve ALRETOERDT—RET Y VIICESVWTITONTE A, (tF704E2R>2
AL =2 avDEOOEMTACAETLET—ZETLOBEN %K 1.2.3.2 ITRd, EI7O+EX
PO RAREERBT OO T—RE, TOT—XEOBEDT —XETLERBELTHE, I
FEEHORLZEM T O R TOHBEELERNBSEEZERL CHITIX, RALBEMLTOLIDY 2

A=Y avEFLEEBOT 4~y FTRRTE, MEICEMT AR ETVEERT 22 L TH
MRZ7OERERBL, ¥ 1a2L—2arvEaERTEIEMTES,



Yanan & Yongsheng (2015)  sex-

e O tx70—
S ~ (775 L

Yanan & Yongsheng (2015) Unit Process Feature
-UPF_ID : int
Stream UPF_Name : stri
[Stream 1D - Int P :::dm;‘ ’:I:v; I;;o:c]m Feature{1.n] Ak
- Stream Name : string &
i P S—— -Output : Stream [1..n]
low Rate : double
Pressure : double
Tompsrasine | Souve Temperature : double
pComposinn s Compodiontil) ==  Superficial Velocity : double QLA
T ! AHSV : double e (9
— | - Enthalpy Change : double 1
: \ . L =3
< = BHTOERETIV
uses>> {
Composition ' . \
1 1 y 73 800k
-Component : Component ! Elementary Process Feature \ http//www3.scej.org/
|-Mass Fraction : double ' =
-EPF_ID : int l‘ U;ﬁ'f7
<<uses>>. €PF_Name : string \
H - Reactants : Composition(1..n] \
§ Outputs : Composition{1..n] \
: 1
Component 1 ___ | reversibie : boot \
[ Compoent_ID : int Enthalpy Change : double \
Component Name : string | Pressure : double \
Molecular Weight : double double \
Density : double ble \
Heat Capacity : double double \
tion : String

12327 O0€XA> 2L —>3vDOOEMTAOIETILET—XETIL (Y. Xie &Y.
Ma (2015)[8]IE D Z/ERk)

BEHROFERICEY, CNF EETOLRICOVWTHEATALRZEDY T 2L -2 a v ETLEEE
L. CNFRETO LRI I2L—REBRTEDZARMELH S, CNFRETO LRI I 2L —2%EH
ftTcENIE, BELAVWEBESOERDRFDLOHDY I aL—avhalgEehd, £/-70824
YR MY OHEAFREE LY (BT AL INTFE LAWK T O REATICH$ % LCA A RIBE & 72 5,
AEFETIIERMICCNFREE O ADT—XETIILOELEY

Hbt-, TR ETIEBEDF-HDET
Uy 7FEELTEEHE—ETY VI EE

UML D7 2 A& @ER L7, B1.233(127 7 AMIZHITSEE
EETT

1
i i it SO
{| 2 i o nEs
£AB : BHEAR Rk
i =B%S E BeE | E -
V| ERR ~\ BREROTEQ
| HEHOEHL O
| [ zmmoz=0 |1
d Bt
&
FHREBL e
B¥fE
F#B =z
frRO TRt 0 BIREBOTEO

1233 :UML 7 7 AKDEEE
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1.22 TEBLAFECOBRE, ZERICE T 2FMARET U ZICEDWTIER L7 CNF 8&7

A ZADT—XRETIILORIEMER 1.2.3.4 [TRT, THNIEEPENLKRET THY . EANRT—XET L
ETE0ICIE, BRSO LCA OEREHFE T, L VEFALAEMARE 7Y V2B L TRIFEHNEETT
IMENH B,

== ==
— — composit
- Fiber length

Fiber thickness Blond ratio - Product type
Operations - Surface modifcation | -
b p— | ’)ne - Operations Operations
- o
- Mol. Weight
| | - Hyrophukory |
.Opﬂ.ﬂm.._ Oerations Operations p—
process
Adaitve Temperatre
- Temperature - Ope time - Pressure
: ;’:;::. iy Operations | Cperations
Operations
1234 :CNFEE7OLZDT—2EF L (HIER)
1.2.4 &
1. HRERRFHREMTEEA / RX—2 a VBERMIRE Y X —QERIEAFARFERA / N—arvx

A NFR ﬂ*ﬁ% EFZeZ= (2013) EATEES X 7 L. https://academic-landscape.com/
Thomson Reuters, Web of Science, https://clarivate.jp/products/web-of-science/

Nascimento DM et al. Nanocellulose nanocomposite hydrogels: Technological and environmental
issues. Green Chem 2018;20:

Kontturi E et al. Advanced Materials through Assembly of Nanocelluloses. Adv Mater 2018;30
Habibi Y. Key advances in the chemical modification of nanocelluloses. Chem Soc Rev 2014;43
Nascimento DM et al. Nanocellulose nanocomposite hydrogels: Technological and environmental
issues. Green Chem 2018;20:

Kontturi E et al. Advanced Materials through Assembly of Nanocelluloses. Adv Mater 2018;30
Habibi Y. Key advances in the chemical modification of nanocelluloses. Chem Soc Rev 2014;43
Xie, Y., & Ma, Y. (2015). Design of a multi-disciplinary and feature-based collaborative
environment for chemical process projects. Expert Systems with Applications, 42(8), 4149-4166.
doi:10.1016/j.eswa.2015.01.009
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1.3 CNF (ZR 2 R EAERR DIEET

CNF 1Z T —E0BEOHEENEBILIN TV A Y, MEAIEILINTULARWIRERE TIEAREHNAE
EANBRINTWEDITTIERYL, £7-. BRI ARINTEL T, BEMISEBRED N TWL L CNF
BIRNKRENTH D, CNF O LCA ZRAT-BFEOHRICEWNTIE, KENHREE T —IL TOREL
B, BNREDHEEEDT —XICEILK O TH HD, RILKRRDT 7 RF v /RN TH 10
~# 100 15D CO, HFHREMIDMEREZIBRL TWVWDIH DL EHH 2, BE7/OELXICEVWTIE, %
BYE (N2 AHPREE/FBERE) ORT—ILX Uy b AEOER E B EBL EDREIESND
ZEN%EL, CNF O & D GEAFHRICH 2RI ZFHE T B E(1CIE. SN o D3R Z Mk L 7-FF %175
EDMETH D,

131 ICEENRZER L LCADaY 7 OIELZRY, MALPEEN BRI W iAnE
mEARE T B &, WET D1ERIE. FICFTERCEMNHNISRINIZEEOARATH 21, LFIFH
BAMBICEOWT, BEEMZEELLZ7TAERXZRTATHENTES, EEMTOELRICEITSZA >
Ry M EEEMICHEET 572012, 7AEAYIalL—yaryPEAAETHY ., B THD, 2D
EE BEEMTOLRICITEAT 2 EUBRFOBECEAGE. BEEXGL CICEROEREAGFET
b, £z, Y2l —Ya VICETEEEIARNBTEINTWS, ZD72H, LCA DIFEREZVEDDOHEL
LTIRRI DLV E, HATRBODHAEE L TRT ZEABEYITH S, UBOFHMICELTIE (EFTF
MRMASZYAEHE TCOTOCIRERETNRE LT, BEHORBRENRTA—ZDOREELEZE
L7z, BOHZMEE L THECNFERZOREMEEHT 5,

3

BELTOERIIAL—IY
] BELEETOER e -
R S L TR cbe e | W
m o 0 - m ) =IJoez
e S, o - W Q| EBHE
“TErLm T Q BHE
8. Pe 9

IBNHHEELTES
131 gkoBEMNEZEEL-LCADa YT+

LCADNT 2 e LT, WY HIThoESET] (Cradle-to-Grave) ZXHRE L= Z1T 5 72®
ICIE, RRREME L TOBRICE D (BBEMORENDELLSD, BRICBLWTIARZOL DD
HERTHY, RRNBEEREBTET I EHE L WIRRICH D, ABEICHWTIZ, BREFEE, SME
ELTOCNF z8ET 2B E Taxdsk e L7z [Cradle-to-Gate] @ LCA =ML, CNF OEIERE
il (fIZ 1L kg-CO,/kg-CNF) 2 FET 2T ZHMET S, CNF Eiks L CORSEREMMZIER L
THLZET, FERRD CNF ZED LCA ~DISFHN IR & 72 5,

T, 2BB0BEREICE S CNF 2EE L., REMEREZERL 7, OVEDIFERATREDLZ LD
MEAEFEINT WD [TEMPO B&1L + 7 /@il ] ICL 5 CNF 2 R8E L7z, OV EDIE. ZDOHHR
B SRENBENREVWEEZ SNZBHEST COICAIFING, 77 XF v I~DOEREETE
L7=Z ML THRIBERRIC & 5 CNF Z&F L 7=,
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1.3.1 TEMPO 1t + / #2i#; CNF O RERI/ERK

TEMPO B1t F / f#&ffk CNF (LU, TEMPO-CNF) & 74 78470780 —%2K 1.3.1.1 IR d, HiK
LTI EDILTIZH L TEMPO (2,2,6,6-tetramethyl-1-piperidinyloxy radical) % fififf & L 7-F&1b )
JS%AITH 2 & T 20— RBHEFOKEEE HIILRF S ILEICERR L 72, TEMPO Bt/ <L 7 (TO-pulp)
%135, BALAVRIC K - TR ICRHRENRONEC L5 IR Y, T 0RoEMES (K TIOR ML
1) HRHRMIITAD LS ISk D, F/ BE NI/ L 71E TEMPO Bkt A —XF+/ 774 "—%5
BUA® (TOCN ag) DIREETIESN S,

AV %) TEMPO i

b G BIE (opupiilt

—ME B
#HE1E HEREt
,Eﬁ a—7129

Vw55 R T a+X

nT RE

cxaked |

1.3.1.1 : TEMPO B{b+ /B CNF o5 4 79 A4 27 0 —

TEMPO o &3&E R BT

AELIZHEHICEWTTEMPO A >Ry b F—XZFELET. TOCN @ LCA #XEHET 5 7-5HI21F
TEMPO A >Ry b YA HES 2MEHNH 572, TEMPO 0ELESEICET 2 X a AE L. FFiER
[1-3] S REIOEE L FREBEZBTE L, BE70EXOMBIX LY —(CBTERIZBL AT
ERD ST, BEEBE L CEENORBEEREMEEL LS 7TRBNGA Ry U EERL T
B0 RBELEREALIE LCA 7 — X% N— X IDEA v2[4] & ecoinvent v3[B]AoBE L1z, £/, SE L
LAXBRICIEERER T — L COEERRICEODCRRERE L BHINTE LT, EEROA X
Y MUIZIFRIRD & S BTERENEEN S, Z I TlE, BETAERICEVWTERISHES % [EUNEF)
HATE3He s, BEHSLOHFZzEINTZ 2558 F L. K1.3.1.20 &5 IC TEMPO 0&iERE
MUEBOHHEE L THELT,
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50

40

30
A—F1UT4
20

=¥
10

GHGH#EH £ (kg-CO,-eq/kg-TEMPO)

1.3.1.2 : TEMPO 0 &&/R B

TEMPO B&1b /<L 7 D B[R B i

TEMPO Bk /<)L 7" (TO-pulp) (E@E D/ LT IZ, TEMPO % B W 7B LB A 1T - 7. fRi8AET
DREEDH DEIET, TEMPO Bk 7O+ 212 WT, TEMPO (dfitfi s L TRV SN, TEMPO ZD %
DIEBEABATEETH D, BHRATERBICOVWTOERE6]ESE L L, Z0EHK%E LRE L THEA
BAETSIHBELTOARVERZEE/ AL RICEIT2RERL L TEB L, £/, TEMPOBt YAt
ZICHBITHEEBLBEICLDBEI RN -2 XTI L VAEL 7z, TEMPO &&FEEAM & L T LR THE
BlLB/MEERAEEZBERL, M1.3.1.30D& 52 TO-pulp DELEREIOEFEHE L 7=,

A—T4)T4

£ Rl

VAV |V

GHGHEH 8 (kg-CO,-eq/kg-TO-pulp)
w

0
1.3.1.3 : TEMPO Bt/ %)L 7 DELE R BT
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TEMPO E&{t CNF D &ELER BT

TO-pulp Z MMM 7 O R ICLk > TH /e 5 2 & T TEMPO Bt CNF 2823 Z £ A TE 3,
BEMARR IS ITEBOBIREAH 2. 2 TRHRUTTRRD LSBT0 R T RILF—DEEHAIET
H > 1R AR & EIR L 7=,

ERXMAMt 7o XiE, a7y —ICk > TEENR LT TO-pulp HEUREZ ZAEHD HEST L, &
REXHDZETHMDEREIERBZITY), IV 7Ly Y —EBNICL->-TEEEIT-TH Y., Etg
ICBNEFZHRETHIETIDEEDEEBENTHE L7, AESRHFZ% 1.3.1.1 IZRd, 2T T, TOCN
ERBRDOEEICHBET 2L lETER WS, BIBREIERBYE~DL T v 7ICEDCH
BELH->TW5, HEENATHEREZX 1.3.1.4 ITRT,

#1311 BAMAML 7R ROEBRIEICH | 5 REREM

i 1a (2018/12/10) | o 5 0018/12/12) | % 3 (2019/1/11)
&# 1b (2019/1/11) | -
QLR S 150 MPa, 3 pass 50 MPa, 1 pass 30 MPa, 1 pass
BARER 2L 1L 1L
TO-pulp iBE 0.55 wt%(11g) 0.1 wt%(1g) 0.1 wt%(1g)
BN mRE 1.5~1.7L 0.75~0.85L 0.75~0.85L
TOCN EHE (%) (7.5~8.5g) (0.88~0.92¢) (0.88~0.92¢g)
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&t 1a &t 1b

(5(%1 ) = o
a Srivs %
15% L 22
6 (50 MPa) R
21% (150 MPa)
25%
R
(150 MPa)
33%
(15;353%) s (150 M JZ':?W%
(150 MPa)
15%
224~254 KWh/kg-TOCN 277~314 KWh/kg-TOCN
EH2 EH3
(E257
‘ 8%
P S i34
(50 MPa) (50 MPa)
33% 13%

P
(150 MPa)
46%

1084~1130 kWh/kg-TOCN 819~854 kWh/kg-TOCN

[ 1.3.1.4 BBkt 7' 0 REROBNAIERER

AEZEELAZEREICEWT, BlEBII—FAThHY. BNYEOEBENRB~OEB AT 57
DICRMOME., RELEFNThbN TV, Thick), 2 HEBHED 3~ 6 ERENEEICLE D
DER>T, L L, BEZTRERICEVWTIE, HEZBIICERSERT 22 &£ T ERNISREFR
OHEAITRLE L AN SBBLEA T 28N H 5, IR TO-pulp BLEREMOFE, £
1.3.1.1 IR L7=EREEUNEDIEZZE L 7= TEMPO Bt CNF 08L& RBEAMICOWT, EBREHFLRFHF
DYEERHMAESTZ ERELLBADEREM 1.3.15 2. BEELICBVWTRMEBZERLT 52 &
THEE BB TELLRELLBADEREAM 1.3.16 ICZTNTNRT, AP, ZDEED TOCN 5
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BRPICHEET D ELA—RF/ 77AN—DEREEL L THY, DBEEREH-Y OBEEREMEE
ZBBEFE2~3 NS WMEERDZEICBETINENH D, MHEEREFTINEREELED &L
SOEEREMABERIANETHINE. BNETIEREREZOEEFEICL > TCEEFELRETT
BIELRDH D,

700

600

500
400
300
RS
200
100 AT EE
. iEmE

&H1a &#1b
4 1.3.1.5 : TEMPO B{t CNF o &LEREf (EREG RSO RFRIBKEET 155

GHGHEH & (kg-CO,-eq/kg-TOCN)

120

100
80
60
40
20

0

&H1a &#1b &2 &3
] 1.3.1.6 : TEMPO B2{t CNF @l REM GEFRNEICL Y L5 AETE 555

B AR

GHGH#EH & (kg-CO,-eq/kg-TOCN)

INIVTHERE
+{L0E
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1.3.2 B/ TRIRREAIC K 5 CNF DR BAITER

M CNF BibBilED 54 794 7% X 1.3.2.1 ITRY, LB LA/ (B S, 22T
72 F AL/ LT =Ac-pulp) ZEIAE LR L A S, T OBROBIRT I L > THEA 1TV, CNF 381t
g (Z 2 TIE7EF L CNF=Ac-CNF) 2852 R EHETHY | RREBEE L BEICHET DL TL
%, CNF EtkZzB 2 Z LidmWizo, HELTIE [EH/ L TERESICK 5 CNF OFRENA] &)k
Re L7,

BEE
JHAoI)L

wal mElL
i B e e

Iy oI SHORTO+X
1.3.2.1 : ZM% CNF sk Bifg o 24 7414 7L

{270t RyIaL—2 3 VLB ERT O ADREMTE

PSNIVTEEFHFISOVWTEBOEGEZER L 72 EM/ L 7 OELEREMIC DO WTIE [T 29 £E

IO —RF/ T 7 AN—EREROMRITHEEERTES (HEEEICMII 7 CNF MK D& AEEE -
S - R~ BEBESF~) | [BIICEVWTHERENE SN TWD, LAL, ZOREICEWLTIHLRE
7O EXCOVWTIHE—D 7 AL XZHDOADRITINTE Y, BEERICKRITIND 28K 7 At
ZARBRCZOEBEERHFICL 2HERBEMAOIRIIEFRINTOAL, REHETIE, K1.322I1TRT L
BACRBHMOEBE/ DX 70—28EL, ERACPIXILF-—DHEBEES L UVREZE~OEENKEL
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F~2035 FOREZIT o7,

A) 1EZH7-Y D COHIRE
LREEDOF 29 FEORRBEELY TR 1~3 KT 1 657D CO, BFHAIREZEH L
7o BEHERE LT, 0.00096t-CO,/& (10 FT 108 kmETE LTRE) & L7

1. CNF &0 25% /8> K CNF =i WPC v U v REJEm g ([ L= T 29 FE/K
BIREE po4 28)

2. BBEBE1EHLY OERMEIOFEREE 6% BE ([ LREZE] T 29 FERRREE pI3 &
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5.2.2 Global LCA Data Access network (GLAD)IZ D W\ T
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KEEDH, BINEER, KE, FEZSHRED 13 0E - O BAFEENMEZ ICSMLTHE Y, FER
T—EAX—ZXFEAEECHIIRDI’HB NI L TR ZED TS,
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f.;ll LCA

Datadccess

o’ Dol

Search datasets About Become a dataset provider

Global LCA
Data Access network

Search, convert and download datasets from different life
cycle assessment dataset providers

Beta version for nodes

Datasets are currently being connected to GLAD. While this
process is ongoing, users can access a limited number of datasets
only. The process is expected 1o be finalized by September 2018 at
which peint you will be able to explore 8 more comprehensive set

of globally available LCA datasets via GLAD.

¥ 5.222:

Q abs

Sort by : None ~ 2 Datasets

Category:  Chemical and Allied gar
Reference year: 2001 - 2010

polystyrene

This unit process the vice of 1kg of

Resin (Acrylic-Butadiene-Styrene Resin) . This is a product mix process that mixes all the products...

9 Location: JP

Jin Japan created from

statistical information and other sources. This product includes As Resin (Acrylic-Styrene Resin), Abs I’ “

Search

See all datasets —

|

Become a dataset provider

| want to provide datasets

GLAD 77— & R—Xt@FT > X7 LBAE

Datasets per page: 10 ~

#- Dataset type
% N/A
2 IDEA
v Not reviewed

¥ Forsale
- ——

-

©0 w Gawaset

If you are a dataset provider and want 1o connect your dataset

Category:  0:Materials production/1:Plastics @ Location: BR ) Reference year: 20

Plastic conversion, injection moulding BR

This dataset was generated following the qualidata guidelines for the Brazilian natiory
inventory database (SICV).The reported data represents a total production volume of|
kg of this process equals 0.9897 kg of injection moulded plastics. Included activities

L

polystyrene

Category: ~Chemical and ial Organic Chemi i Q Location: JP
Reference year: 2001 - 2010
Description
This unit process the { iice of 1kg of Jin Japan created from statistical

information and other sources.
This product includes As Resin (Acrylic-Styrene Resin), Abs Resin (Acrylic-Butadiene-Styrene Resin) . This is
a product mix process that mixes all the products included in this classification.

Technology

Modelling of the production process of polymerization using styrene monomer as raw material, by the
chemical process simulator.

. Processtype
UNIT

e

Supported nomenclature
N/A
E Modelling principle
N/A

Modelling approach
N/A

Process type

UNIT

a. Aggregation type
UNKNOWN

& Data provider
= DEA

« Reviewed status
Not reviewed
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5.2.4 Environmental Product Declaration (EPD)
1SO14025:2006 (Environmental labels and declarations - Type Il environmental declarations -

Principles and procedures)&EICEDEE=ZE N5 LCA T — 2 %A L\?‘:i%itﬁ/\‘}l/’é‘%% ISOIZHBIT5
ZA TN ~MDODXHDIBRATNREZ NILICMED T ond, EHOEBIESRZ & IC LCA BREEZ
NIl RET BRI LTH D,

27 x—7>®EPD 70747 7 L (THE INTERNATIONAL EPD® SYSTEM) > HA®D JEMAIIRIET N
L7077 L%E HRTIEN 60 D EPDBRIEIANLT AT I LANEZEINTE Y, BHFIND T NLIE
BGICIlFLHoNNHEINTWS, BHRINET—ZRUTNILOFE LTIEMAIRIEZ NLa K
5.2.4.1 |T7RT,

LCA OEFEICEWVWTIF, E7 07T LICL2THPDEWEIH S H DD, Product Category Rules
(PCRIEWHBEIFBEZEDETFENL—INEZHREL. TNICEDZEEFEZEBT LI L LINTWDS, BB,
WIET S PCRICDOWTIZ PCRICEEEH T NZTEEFZ KL L 72 1ISO OFEATXE I1ISO/TS14027 A* 2017
FICHRTINTW D,
£700 5 LEBEEEICL>TEMEEVWDYHL2HDOD, TELTEHBERTED@ER - BAT—2& LT
7077 LICICAT -2 E5BFETHHETHD, TOR. T—XOREEHERT H7-0RTE. BEEH
DANADE=ZFICHEZIVELLTHY, ZOBDTEEINLLDAEFRINDG, 7AT T LICEST
1$B5.242 ICRTBYMEEFESINTVWEIHDEH S,
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IY-7 JEMATRIAS AT DY 5 A
94T IABEE (EPD) AR RORRD 21
B43E% : JR-AD-18002E https//www. jemai-labelip
HAHLIXIL J0-€ >=-HNAFYT
LIXIL Corporation PRO-SE segel step
HNSAREENELA.
EN aREs JR-AD-18002E
1= WAPCRI®SE PA-212300-AD-01
PCR% B-vvs
HENRER 2H8 20185074208
- e Oy R®EFSEE 20185075108
SN, £, R0 RIS RESH ERIESHT
RERS JV-AD-18002E
RIEAHME 2023477198
HROZS, TELEW - 7T PCRLE1-D%IE
B EBY S fona=R¥- v =] 2018%38268
PRO-SE  Segel step (S—#ilL 257%7) SRR ™ B2
YA Z(m) : WI00xH600~W1500xH1000 (Pl — A A A E RIRARIRIRS)
ORBILEENZLTONR BEEREE
fRABBYAZ : W1500mxH1000m ABRER WU WE
ERBETE : LTS '3 T
HMUVADEE e i

BRORULIXIL  LBT-) FHZALYA-b eDESK
HREIREAS2-1-1
edeskdlixilcom

BRES : JR-AD-18002E

==
S1TMIREE (EPD)
WIRES : JR-AD-18002E

JEMAIRIAS AT 0I5 4
—RATEAERRRERRS
FERNTHBREEH2-2-1
httosy//www, jemai-label o

A1 IIATRET RN EALTLRY.

D54 TV D NERRERR
% 2% 0% 6% 80% 100%
| MREW 1PCC 2013 GWP 1003 190 |xp (co2mm)
l
|
-3:314 820 |o (so2mm)
HEFAFST b 1.6 [s zrocem
DI " 2IA~OMR deE
nARRER " SREIN
ORBAM| SR 70y
SAIRSR IPCC 2013 GWP 100a | kg-COeq | 1.9E+02 | 1.3E+02 | 1.8E+00 | 3.4E+01 | 5.4E+00 | 1.5E+01 |
EDM kg-CFC-11eq| 1.2E-05 3.1E-07 | 6.4E-11 1.9€-09
[-3:39 kg-SOseq | 8.2E-01 ¥ 1.4E-02 | 1.7€-02 | 2.6E-02 |
REFAFFIH kg-CHseq| 1.5E-03 | 7.9€-04 | 1.2E-05 | 6.1E-04 | 3.1E-05 | 1.1E-04
WRIE kg-PO,”eq| 2.36-04 | 1.4E-04 | 1.3E-14 | 1.56-07 | 1.1E-06 | 8.8E-05
= TERRICBT DEMIRM
FUAOHEE : RTPCREFUACR>TWELTLE
(FMETRECE - FMEMH | 2.86+01 | kg 7. CORBCHS
TEHERRELIIF — 266403 | M) SENFELA. Z
[BEDIREMN - T 6.5E+00 kg m) RLTVRY. 1500m8x
BETRLFILT— 2.7E+01 M) BENSLET ERBDET, D
iiﬁﬂ(ﬂ)ﬂl 8.9€-02 m3 MDA XICDNTIZ, MRESRUTIEE.
SHBRUMMICHT DM
i
PLEZOLER 56 % TOMMBRENS 0.57 %
ATV - B3R 34 % %
PLZELBR 8.2 % %
JLBR 0.75 % %
PVCIIRSSR 0.54 % %
FLEFTAFr AR 0.020 % %
AERRN 2.00605| kg
TOADRRN 1.5S5E+01 kg

(©)-1. TOBORALLERE
J‘ISOMWIEHMII‘L'EEUCU?’.

GUIDE TO EN 15804 EPD PROGRAMMES:
MUTUAL RECOGNITION (Oct. 2017)

L

=
@

( T 1

Mutual Recognition

Reglonal programme
EcoPlatform Member
Not EcoPlatform Member

EcoPlatform Member
aligned to EN 15804

5.2.4.1 1 JEMAI IRIE 7 NIL D AR

Environment
EPD ',J

2013

5.2.4.2 : EPD O18 B A
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6.2 ZEAOMEAR
£EELOBRARVZ DEERVEEICOLTH 6.2.1~% 623 ISR TEY TH 5,

#6.2.1: % 1 AEZECREHRE

HE

AR

H 5

BEHE : FR30EF 10858 (&) 15 : 00~17 : 00
BEISAT : TKP AR 2 Rty 22— I—F4 27 )IL—L14 5D

ZEDBNEEZERDEEICONVT

CNF 24 794 7ILFTHMEESICONT
REBEOBMEL L UVRBRT Y 2 —LIZD2WNT

05755 CNF 08 & UF CNF SLEREMER D HE#ICOWLT
FRAA R T A OERRFEICDONT

TR 27 FELED CNF BZEICH T2 EEBIRAICONT

Zzoft (B=E. E=NEZE<HERRSE

N o kE w e

Ech &R

Bl CNF 74 7Y A 7 LFHAEZERZELE

B8 2 CNF 74 794 7 ILHAEERKBERE

BR3 FEHI0OEELILA—RF/ 77 AN—FFERICL S CO, BEHHIE
SRETE - R EEREEBOME

ERl 4 BLERERIOEE KU CNF SLEREAERDAHICOWNT

BRS FREAA R T A DERAHICOWT

BR6 TR 27T EELED CNF BEICH I 2BBRRICOVWT

SEER 1 BIEEBEEE

SEZER 2 BELCAHA T4V EER

SEER3 JEMAIRIEBES LAY S LEE - EEHRE

sEER 4 WEAHTTY—L— (PCR) KNS

5E8R 5 ®WEAHTFITY—L— (PCR) S ->FHR (FHREM)

SEER 6 LILAO—XF/ T77AN—%BW-BEEERFICEET S LCA
HARZA4> () FK28F3 A8

SEERT CLILA—XF/ T 7AN—ZRWT-REBI R MEBEMIC
32 LCAHA T4 () F29F3 A
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#6.2.2: 5% 2 EECRENE

s AR

B R ERK304F 128258 (k) 13:00~15: 00

H 35 Pr _ . . - .
BMEIZAT | TKP AR 2 Xty 22— I—F 4 7 I)IL—L45G
B 1NEZESEFZHROER
AHODEZESDMEDT
CNF o BEE X pREE R
- CNF 08L& A EROEE, L OSLEREMERICE T2 &R BBICOWNT
R

FIRLCAHA R ZA4VFRIZONT

R, BAEN., SIENREOEEAKRICONT

TRk 27 FELED CNF BEICH T2 EBIRRAICONT
Z Dt

S S e A

BRI 1CNF 24 7894 VIILFHOEZEESTELE

BR 2 F1ECNF 74 794 7 LHOZERZEH

BR3 F20FERICEITRUBD

Br 4 BEFEERICOWT

BRI 5 CNF o8ETERDRE, SLERBAERICOWT

BEL6-1 IR LCAHA K ZAVDILTHFIFERA R TAVRIZONWT
fefm&ER | EX6-2 B LCAHA R T A~ (F)

&l 6-3 CNF M A EA L -B8ERF PCR (X)

BT ep, BEN. fIENRBEOEEAICOWNT

B8 T 27 FELIED CNF FZEICH T 2BERRICOVT

SEZER 1 BEXMEBEER
ZEER 2 BFLCAAA K74 v EEBR
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1BHH E
_ BMERR : 31 E 28288 (K) 15:30~17:30
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FESA | BEIZRFEARRASE BFHF v /¥R 558 102 2%=E

%2 [ EEREBHROHER

KEHOZERDMEDIS
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R, BAEN., fIENRECEBERREICOVWT
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=111}

B

i
- o

ER1CNF 24 78914 7 ViTHEEZERZESLE

BRI 2 F2@CNF 74 794 7 LTHEEERZER
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BRL 4 TR 27T FEELED CNF EEICH T 2EBIRRICONT

BERS e, BEN. tIENREOEEICONT

BR6-1LCAHA R TZAYDILTHIFEHARFTAVRIZDODNT
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