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The Project for the Preparation of the Guidelines for the Utilization and
Application of Cellulose Nanofiber entrusted by MOEJ (FY 2020)

1. Purpose of the Project

Cellulose nanofiber (CNF) is a plant-derived carbon neutral material with a high specific
surface area and a high level of porosity. As such, its application to various base materials as
a material with high strength and high modulus of elasticity despite its light weight is hoped
for, resulting in vigorous development efforts.

As the application of CNF to high strength materials (automobile parts and housings for
household electrical appliances) and high performance materials (house construction materials
and interior materials) leads to a reduction of energy consumption through weight reduction,
higher efficiency, etc., a significant contribution by CNF to assisting control measures for
global warming is anticipated.

Within the framework of collaboration involving many ministries, the Ministry of the
Environment, Government of Japan (MOEJ) has been responsible for the practical use of
CNF in society and has entrusted various projects since FY 2015 featuring the low
carbonization of the CNF manufacturing process, performance evaluation of products using
CNF and verification of the recycling process among others and each project has achieved
certain results. However, as CNF is a new material, suitable processing, treatment and storage
methods to fully perform its functions have not yet been widely established throughout its life
from original manufacture to the production, use and disposal of products using CNF.
Moreover, even though there are many materials claiming to be CNF in the market, their
actual properties vary depending on precision (degree of defibration, uniformity of the
defibrated fibers, distribution of the diameter and length of CNF, degree of substitution by
chemical modification, etc.) Accordingly, it is essential to establish key points for the
selection and processing of CNF as public knowledge and to lower the barriers for utilization
and application in order to produce results as quickly as possible so that users can select a
type of CNF which suits their intended purpose of use and to efficiently develop and
manufacture products using CNF.

In today’s climate with a strong call for decarbonisation, clear indication of the lifecycle CO2
(LCCO2) reduction effect through the use of plant-derived CNF will lead to its accelerated
utilization and application. The CNF currently available in the market is diverse in terms of
manufacturing method and size and the CO2 output level in manufacturing greatly differs.

To guarantee the reliability of LCCO2 calculation, it is necessary to carefully examine the CO2
output level at the manufacturing stage of each main type of CNF with the assistance of a third
party with a certain degree of objectivity. It is desirable to estimate a realistically achievable



value based on increased production in the future in addition to the current value because of the
still small manufacturing scale at present.

This project also intends clarification of fields with a strong need, fields in which
development towards practical use is quickly progressing and fields requiring support because
of separation between needs and seeds by means of renewing the prospects for the CO2
reduction effect by the utilization and application of CNF based on the study of the progress
of CNF use in society under the “Project for the Promotion of the Use of New Generation
Materials Such as CNF” which is an entrusted project of the MOEJ and compiling
information on the utilization and application of CNF from sources other than CNF projects.

The purpose of the project is, therefore, to prepare comprehensive and practical guidelines
concerning the utilization and application of CNF and to compile information on the output
level of CO2 at the time of the manufacture of principal CNFs and secondary products using
CNF and also on the latest situation and practical use of CNF in society.

2. Work Flow
The work flow of the project is shown in Fig. 1.

* The numbers in the diagram differ from the chapter numbers in this report.

1. Renewal of the Prospects for the CO, Reduction Effect Based on the Achievements of the “Project for Promotion of the Use
of Next Generation Materials Such as Cellulose Nanofiber (CNF)”
1.1 Gathering and sorting of information concerning CNF-related model projects of the MoE

/1.2 Analysis of the CO2 )\ 4 N\ /i\ /L\
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3. Outline of the Project

3.1  Renewal of the Prospects for the CO2 Reduction Effect Based on the
Achievements of the “Project for Promotion of the Use of Next Generation Materials
Such as Cellulose Nanofiber (CNF)”

(1) Collection and Sorting of Information on CNF-Related Model Projects of the MOEJ

Information was gathered and sorted concerning model projects which had been demonstrated
under the “Project for Promotion of the Use of Next Generation Materials Such as Cellulose
Nanofiber (CNF)” which had been implemented since FY 2015. A questionnaire survey as
well as interview survey were also conducted with those entrusted to implement the model
projects to identify the contents relating to the study items for this year and the situation after
the implementation of each model project.

(2) Analysis of the CO2 Reduction Effect, etc. for 2025 through 2035

The estimation results for the CO2 reduction effect of each model project referred to in (1)
above were grasped and additional information required to estimate the CO2 reduction effect
was gathered. Although it was attempted to gain further information based on the
questionnaire and interview surveys referred to in (1) above, no useful information was
obtained. Because of this, the future volume of the wider use of each product concerned was
determined as updated data on that obtained by the conventional method and the CO2
reduction effect per product was estimated to analyse and verify the future CO2 reduction
effect (2025 through 2035).

(3) Study on of the Selling Prices, etc. of CNF

Based on the contents of each model project referred to in (1) above, the results of the above-
mentioned questionnaire and interview surveys and relevant information, the selling prices of
CNF and related information were analysed. While no specific information to be listed was
obtained from the questionnaire and interview surveys, the obtained information was used as
practically as possible to establish the trends of CNF by type and characteristic to sort
information on the current and future selling prices and related qualitative data.

(4) Study on the Recycling of CNF

Based on the study on the recycling of CNF which was conducted as part of the Entrusted
Project for the Planning, etc. to Promote Cellulose Nanofiber Recycling Model Projects in FY
20177, a study on the recycling of CNF was conducted, taking the findings of the “Project for
Evaluation of the Recycling Performance of CNF” of the MOEJ for the period from FY 2017
to FY 2019 into consideration. In particular, this study emphasized the viewpoints of in-
process recycling, recycling based on market collection and sorting technology.



(5) Survey on Policy Trends Overseas

The latest trends of CNF-related policies were surveyed, targeting seven countries surveyed in
FY 2017 (US, Canada, Finland, Norway, Sweden, EU and South Korea).

(6) Arrangement of Useful Information for the Guidelines for the Utilization and
Application of CNF

In relation to the issues dealt with in (1) through (5) above, useful information for the
preparation of the Guidelines for the Utilization and Application of CNF was arranged.

3.2 Study of Issues Relating to the Establishment and Expansion of a CNF Supply
Chain

The economic, institutional and social issues relating to the establishment and expansion of a
CNF supply chain were sorted and fields with a strong need, high potential for the CO2
reduction effect and technological feasibility were classified along with fields marked by
separation between needs and seeds. These results were then compiled into a table and
promising groups of products were identified. Moreover, stakeholder enterprises were
interviewed for their views and opinions and the identified issues and possible solutions, etc.
were examined.

3.3 Examination of CNF-Related Local Industry Creation Models

A study was conducted to obtain the latest information on the CNF supply chain in three
prefectures (Shizuoka, Mie and Okayama) targeted by the “The Feasibility Study on the Local
Development of Low Carbon Applications of Cellulose Nanofiber entrusted by MOEJ”
conducted in FY 2015 and issues relating to the creation of CNF-related local industries were
listed together with key points for solutions. A simulated case study on the ripple effect of the
creation of CNF-related local industries on local economy was conducted and the feasibility
and ripple effect of a local supply chain were examined as well as estimated for a small
quantity high price model and a mass production low price model involving CNF.

3.4  Objective Evaluation of LCCO2 of CNF and Secondary CNF Products in Japan
and Estimation of LCCO2 under a Mass Production Regime in the Future

The manufacturing methods of CNF were sorted and systematized and the latest information
on LCCO2, the CO2 reduction potential, etc. was obtained and sorted. In regard to the
principal CNF manufacturing methods, the output level of CO2 at the CNF manufacturing
stage was estimated. Two manufacturing scales were used to estimate the output level. One
was the “experimental scale” and the other was the “plant scale” assuming a boosted
production volume around 2030.



Based on the data resulting from the above estimation exercise, the Life Cycle Assessment
(LCA) Guidelines were revised and a tool for estimation of the CO2 output level at the CNF
manufacturing stage was developed.

3.5 Preparation of the Guidelines for the Utilization and Application of CNF

The Guidelines for the Utilization and Application of CNF were prepared based on studies in
past years and also the examination results of the studies mentioned above. An Abridged
Version of the Guidelines was also prepared.

Having taken the opinions of experts and other relevant matters into consideration, the title of
the Guidelines was decided to be the “Guidelines for the Utilization and Application of
Cellulose Nanofiber Towards the Decarbonization and Materialization of a Circular
Economy” to clearly show the significance of the Guidelines publicly issued by the MOEJ
with emphasis placed on the utilization and application of CNF to materialize a decarbonized
society, circular economy and decentralized society.

3.6 Establishment and Management of the Committee

The Committee for the Preparation of the Guidelines for the Utilization and Application of CNF
was established with experts on CNF in academic and business fields (three meetings were held
with nine experts) to examine the issues described in each section above and the contents of the
Guidelines. In addition, the LCA Subcommittee was established to examine the CO2 output
level at the CNF manufacturing stage and the contents of the Guidelines (corresponding to the
contents of 3.4 above).
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s S —A—STyhEl o B E &
ONFAETTA % R (RAT) R (WPC, YLAY . BERE)
CNFEtEE MRS R¥/7o | ONFRLEHHE ENE [ F/ke
CNFOEA B CNFOMEEFRL-SHAEERM OHFEICESERIRILE—DEIRE
SNECONFEREZEDSAITHALIIL CNFELE~ T M ~FR~EE
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2. Wik B DB AR A F 2. 2-13 DY FHIE,

QAR

Rt 1~2 ZRICRE Lo R EE £ 2. 2-14 [TRT,

x2.2-13 ONF HR0ERETFH

& 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
'(%q__ﬁf;o)'ﬂﬁmﬁﬁ 99,588| 100,684| 101,791 102,911| 104,043| 105187 106,344| 107,514| 108,697| 109,892| 111,101
CNFH S DERE 0.5%(ARENERFEE M THHH940075 5 D10%HCNFEL LR TE)

CNFEI M A BED
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CNFR R ZFEZ T F/EIO0—RABEE
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HAL-YNCO2BIBE

1.6 | [&41:t-C02/&]

REE<ER=E> [EHEfi:FE] XHAMBE RIS
20255 20264 20274 20284 20294 20304 20314 20324 20334 20344 20354
10 21 32 45 58 72 84 96 108 120 132
OCO2HEIFET UV T ITKYRE,
&% OBRFEEIZDULNTIL, TETP (Energy Technology Perspective) 2017 (IEA) J1[Z&D
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#z2.2-17 ONF EREMZEIEETE 1 FICEALGEDEEENDHIEE.
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PAINEINDELDEMEL, MR E LT,

CRZEE  BEY > VI S TV D PVC BRI SN D56
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1) EAA—RF/ T7A4N—BEY VT IVIRBEE -8 GEEEFEER - ()R
W E SRR BRAR )
erm—2AF ) 77 A=Y o 7V ) iR EE)R - (Hh)
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B =Ny FHIY) Lo TN,

39



£2.35 WKL O
GIR TR RO A it
PR AR AL E 500~4 5 /kg N
(r—p—V=y MNEE) | SRBIEICE Y BARD 300~800 F/ke
TRV T B IR AR

el 3, 000~40, 000 [ /k 500~1, 000 [ /k
(E 7 vt R) M/ke /ke
TEMPO [/, 3, 000~30, 000 [J/kg 1,000 [JFLFE kg

- BURAGAS X 10~30%CNF #1124 240, RERAMIRE 1L 30%CNF A1 2 48 7E,
IAEAIZ OV TIIAEZ D LICHEE L2 O TH Y . BURME, [FRME L BICZoFITNED Z
EERFET D H O TIEZR N,

H Bl m—2F ) 7 7 A S —HEEEHIE 7 L HERGEER T O VT EH 2 VB

(2) CNF o #tiailg I E T 5 ER
PRI FL72 ONF Ofif& 12X, LN OERNEET H LB LD, 2B, FUHIC
& HBURANRE (LR 2.3-5) (TiX, Moo ZR B = X b A SIS 2085
NRE) LEEBLTHNDEEZLND,

o JEBR A A~ 2 DAk

- BRI ER 5L - TREOEMES

- BUEHRL

- K - REE TRR O T

- ER B L3R

- ZOfth (s = A RE)

1) [RE/ A < ROFEMEE

JEINA A~ 2 L LT &M D 2, 12X > TSR IZE DD, KM Thiut, Fv
TV T EHEEDADN, BHEBDAZER R IR0 B D, RMLUSMNZH, R
BAA A ATENE DO E LTI, MORARELEX NS, 8L LT, £2.3-6
WCARM T 7 - 7SV T OB & 7T,

£2.3-6 AMFvT - L TORFHER

Rk k& (i
SVTITORET v 7 (B 14.5 1 kg |[BAHKIEE TR
PSIVTTT ORETF v 7 (L) 19.1 M, kg
T AR EEER T >~ 7 99.7 ke WA TEEHGEN 2019 4
(BRELA - T HET) ‘

AR R T~ 7

(BRELT - /L I T) 21.2H ke

[ERERI R S LT 76.0 M kg |RRESPERE [EPEBNRERGT
[l E IR BEA L 67.2 1 kg 2019 4]

A SR XL 7 84.2 M kg  |MEHE THEEHE 2019 4]
i NIRRT 68.1 [, kg

40



2) AR AL IR M %k - TRRDEMS

ONF $3& TREDSHEIR AL B D o DG . BRI DIE A 0T 2 i k0 | fi#
MEZmODHZ LN TE DT, BRI O FH O M AR D L F-ICEED
5, Fo, BLETENEMECRD2Z LICXY (TENPMEALZ X)), —imicix
A X B R 5,

NEDO ®/vo—RF ) 7 7 A R—F|H %@@k@@ﬁﬂﬁﬁ%%éjmiék\Fﬁ
TAE—BOEEY IR UL, BVEEENICEI2Em 2 A MORRKER D Lt
T3,

Fo. FEE (B 12X o THMRILER RIS ZE DY 552 & ’%E”Aé‘ﬁi‘zgf%
%, NEDO IEvm—2F 7 7 A S—FIFRED T2 8 OBl S E ) (2B W TiX
(7N X — Tk C X 2 B 2 E T 5 LG o X N THF] LREfiEh
TEY, ZOMFEEL LT, I~y FRwY, JERAFX ] 2587 TW5H,

7285, ONF S THRE DS B ORI 0D 7 D5 & O FFRIRF 0D = 2 b & — 1M By & IR IE1 4K
WZHHI L TREL 25, (LFHIRERE T2 Z LI2 X0, MR Z G 32 &8 T
x5 (EL, BhoERT2{LFRMEOT A N EFIZENRD),

3) BLERIE

RUEHBNARELS 2D LICED 27— 2 v b3fELH, HGMEE T2 2
EAREL B A BND, BURTIX, IARR T — L RLHGEERE T A vy B A — L7l
FUEHRLA/ NS WZDIZ, @itk & 72> TV LB Z < AbLD,

4)fK - BLIRTREDHFE
CNF Otk « HIgE TR TS O RV —52HET 5720, BiK - BN LE L 7
Z CNF I ZMMikg O EFCBN 5D, 7ok, ONF Z2F M (AL RGEE) NEKIRECHERT
XHDOTHIUR, MEEMADZENTED, 2L, ZOBE, ka2 X MIERT5
ZEICHENLETH D,

5)FRATAILEERSE

{EZERILER 72 D2 BV CTER T 2652360 0 = 2 b3 ONF O e ik ic e 8% 52
Do FAHEORENRGEOND, LV LMA LM ERET D 0, IINEE D
252 & TR A Z< MR DT &N TED,

6) F Nt
FREDAAOFER & LCiE, @k a A b, PR o 2 b BEEICET L AEE, E)
ZIFoiLd,

(8) ONF o5& <RI 25

CNF DAk (26 U Cigsfiikg 13, Mk & 2hias Ui o ko TESN
50

41



B B (EHRME) T, ZNE TICRWVIMEZ LT 2 2 LN TE 5729,
MHGHAITEAUT ERE AFR0VD, @O GRS T BB KL T 5,

—J5 T, HEVE - FE - @& - 2oMEERE T, mSEEIIREVA, ZhE TS
IRV E 2 3295 F TV T, RBROMEN—R &2 5720, ZHIEEDEN
TR & 720,

CNF & %451 & ks DR O & 23 2. 3-7T 1”9, £7-. ONF O &R oS
85 & Ak OBERX 2 X 2. 3-1 1R T,

% 2.3-71 CONF o fFhoffifE & sl D=

CNF 2352 % .
AN - i "
\ B LB L ENET
WEN | wrrin cw | mresan cm i
i /s i x
BLIR DAlliA& 7 /kg 3, 000~% 5 M /kg 500 [/kg~
RROMiM | KF~1 5 /ke B | SE~T M /keg R $E T ke
% Hk
SR IR b %fgffgﬁéﬁé BEAE 2 D (R T
&M lE | B0 . B IMEE L%%g%ﬂ&wib Y. HerEr EE L7
BAETE D, 5* - MUELKE AU,

- BURAEAS X 10~30%CNF #1124 2488, RERMFE1E 30%CNF A1 248 5E,
BLKME ONF 72 Iz oW UL, JBFEEE 10~30%CNF AHS ICHEL L2 b D ThH Y . EFOfIH & 1T
BihZ LITHE,

A ENZ OV TIIFREZ D LICHE L2 b0 TH Y | BRI, Bkt & i oRIcNE %
ZEERRET D H DO TIEAR,

42



CNF

i Exa
g
1E$E &
B D —
& BF
kel i FINAR
1,000 |\f A £7 HHE-RE
(M/kg)
B#
{129 _
I K wHigiHe
2. 3-1

CNF o Fi Al D5 38AR &l D SR

ek, %k THIRPEZEAIHET LV OMEH (28T D HEEHE R TIE. 40, 000t /4D HlsE
BT HIUT. 30%ONF = 2 Z — %o F 735, 800 [ /kg FLfE CHLGTIRE L S ST\ 5,

CAMNEBLIT & U ERL O AT IMBE SIS 1 2 KiE 72 kA HifF T 5,

43



2.4 CNF )Y AU IILDORAE

AEI T, BEEE ONF U A 7 LV ORIEFFEREFEZ LI, CHAEL O T Y 73
HEEERL,ONFRNERATA F7 A OEENEOBRE 21T > 70, BARRIZIE, 2.4. 1 Tl
BREEE ONF U A 7 VB EIC BT 5 ki 2, 2.4.2 TIXe 7Y U 7EZITV.
2.4.3 TIEZENO OFRERER AR T D72, INFEHEM, TT7AXF v 7, BAERMO VW
A 7V, BHEMTEIZOWTOBMFAEL FEhi L7z, 2.4.4 T, 2.4.1~2.4.3 2B E 2
T, ONF A RI A ANZHRAREROFEHREZT o7, LT, TUDHIZOWTHEET 5,

2.4.1 IREHCNF YA )LBEEBEICET 5 XHAE

CNF (2B 2 BREEAMPE FEDOLL T OERN G CNF U A 7 L OHEATBIFR I &

FEaRE L. ONF U A 7 VORI AT 7o O R 21T - 72,

B RS REEREEOREE
B m—RF T 7 A N—VERERHI RS (Fh B ICmT 72 ONF BREAE
DB K ORI« FREE~ B B HL 8P ~) (R 29~k 31/ B FoTE) ARt &
B —2F ) T A N—=D VP A T ET IVEEOHEME R O R E A
CFRK 29 1) pRAmE

HRRAE, R 2. 4-1ITRT 3ODFTVEELHRL L, 8B, B —2F /)77
ANR=D VWA 7 NVET NVFEEOHMEZHEDORELTCHES CFK 29 ) sl mEE&
DS 29~ 31/ BFICEED VYA 7 VETF LV HEZORRREEL LT, TR
WEEM LT,
<HEHR L7 >

K 29 AEFEIRE LD ONF U A 7 V2 RS9 5 fRE
CNF U W1 7 )L D5 B % O e dh )

K241 XBPAEOHRELEETLEEO—E

TRtFEL FEHM REFESR [ FHEH
e —2RF ) Ty A RN—EFHWEE | Fk 29~ | b3 Z HAK | -
FHEERSL D U Y 7 AMEICBET D e | 31 £ (#R)
e —RF ) T A NRNR—EERED | Fk 29~ | N F YV = v | -
v SR K OV BB N TR DB 5 31 FJE 7 (FR)
B S SRS REMETRNBI R 2 # — & > | ¥Rk 29~ | (H) #RKX | PEIEANRGHE  FEERT.
M Lizenrm—RF ) 757 A N—H | 314FHE A a=h I )V (BR) fLEX —
EMEM DV YA 7 T T ILVEHM Uty KR, (BF) a7 4 —
N, b TR (BR)

44



SRR 29~31 AEFEBREEA D ONF U A 7 L OVEREIHISEH 3 C1x, b 3 &7 BRER S,
XY =y 7 RS, ESERFEAFRE R T ONF EEM 2 ET 2B Toh ) YA
I NAE U A 7 KB OPERER-A O FEREDMT DA, B & BYSEIRR AR D T PR R S
TW5,

ONF Z W= BBV EER SR O U A 7 AVEICET DM Tid, TR Y %1 7 L KO
a4 7 v & Co2 BIBEh R DR F 3 T i,

CNF #A 1R 0 i 3 51| K OV SR FBE N TR O BRFE CId, B0 T35 & M4 Tk 2 BR
FEEN, A LROBINGRE L 4% O R Z R ST,

REIR R AL B RE MR NAI & % % — &7 > N & L7z ONF EAEMBEM DOV A 7 LET L
AT TIX, T U T Y YA I AEIRDFEGE, ~ A Z —/3 v FOVERL T C02 BN
RO OMRZ RSN, £, ONFFEM OV F A 7 VO EIEITET D
Tz,

gk 29~31 FEFEDBREEE D CNF U WA 7 )V OFHMIEFEORRIT, EiCVH A 7107
T AOKF BRI OEIET~T U T WA 7 VEM OB AT 722 L Th 5,
TEANY YA 7 VOREEENREW &, =T U TV A 7 VB OMMHERFFRENE N &
RIS HEIECFH BB E A A RE T 5 Z & R ENEFES TV 5,

B YA LTOERERICET IR
B H L O S PR O B i s TR CHET 5 ONF AM O o U %1 7 v
AN THLH-H, ORETRTHEAET S ONF HEMO VA 7L EHHTHD
AIREMEDS B,
G A FERLORBRE TRET HV 2 Ly X —F A MIEEND ONF HEM
%, 5 IEHUR LATE L 7o R O BEIINE DO LR FFR I C 95% 2L ETh 5,

B ERIEMICET AR
EUN SR 225 ONF EEM 28T 282, RO IEITATH L, L
L. 2L OFEM BRGNP 2 Ly X —F X FMENPLEWKET ONF &
MOHZ@ET 5 2 LITHEEL WV,

ASR (Automobile Shredder Residue) 72>5 @ CNF G #M 28B4 A 7= DIT1L, ¥ELS
BEOYE 0 BRI O FLA O O FITALEL 72 & DA JififﬁfiiiﬁgﬁljiﬁEg)ﬁﬁlLﬁ‘
LEND,

B AFERLOMAEEE CTHRAET D2V 2Ly X —F A MIEEND ONF EHEH
DI TIEL LT, BHRIRARZ FABHZRIAT 25613, BEABIRICR TS
CNF & A 3R 55 %R T HAUTHIBI S WRE T H 5,

45



B C02 B RICEAT 4R
BIZEEL MB (= A X —/ 3w F) [ ZREAFSL MB & Hele LT, A¥y. #vr . BFf (WeC 5
yx), HEVE (7 U2 —J/3—) K -0 tan (BEHEOEM) T 2064 o €02
PEH EHIE S ATEETH 5,
CNFEAEMDIU YA I NMEHNDZ LT, O(NFOR—=V U MOREFHTLHID L
CO2 HEH B T0%LL FHICT& %,

2.4.2 ET7VUIRE

SCHRTE A THRFR L 77 S RY 20 4EFERE 0D ONF U A 27 JVICBE 23N B LR
BWTHHRSNTWDINE I ek, TRV 2T A 7 VET VEE
HEROLOMDEFNIEE~OLT Vo PHELE R LIz (€7 ) > /PR 2.1.4 T
FEhiL7zbo L), b7 U IMETOEREA & 2T 2T VEEE DL O
BEE 2 421FT, BT Y S REOHBEICOWTIE, (B2 2. 1.4 BT L EEZIEY
~OET U THRE] BN TRERBLTEBY, 26623z,

x242 7Y TOEMERLEE

No. BERITEE [EIE=3
CNF OIERHIEAIZ | - VYA 7 VEFEPRTET 2B EE 0L, ONF OBH] - 3
SNT BIREECoH D, BRI - fBIREE Z2 @b 5 7= 911k, 8 7 ONF
1 NENN S ILDZ ENEETH 5,
o TRPI - FRBUEANIZ B U CiE, BRI RIS E R &L L &
HUALEE G ATREC, AMRICHEER W=D, A Th 5,
) CNF ORBIFAMTD | -+ TARINERTHENE#REI L C. PP, ABS-PS #tfg & CNF %359
RSN T HTIEORENLETH D,
CNF OTHENY Y |- REAFECHRFUER.ONFIZTENY A 70 L0070
A 7 VDREEMEIZ ZEBHLMNE IR T,
DT AVl var LTCEREED ELTHMNIEH SN
3 23, CNF IR T EIZD D0 b TN oW | il
THU A I ANARETH D,
AREEATEEEL, TNELTREICEL THERS VYA
IINTHENTE D,
CNF OTHZEIR Y | - RESEREBROE R, WEOKR TR DenZ ERIA G E 7
4 P A 7NN ONT 277,
o TBEILE A A 7 LT B G ONF 4y BB T i3
BTHD,
TRE Y 1 7 |- W BRI E U YA 2 T B EAE, oOFERELLR
D IFIEIZ DN T B =D, Va2 by X —OHFNSEIRT 5 HET, HH—>
iF, EBEh—fE % ONF EEBINEIZ0 TRIE L, 2O ZIRY
5 LT LTIHEIRT B HiETH D,
- HRIRBEOF 2RE LTV 5, B kA BE5d T, PP-CNF
BHRZ MM L2 2 2 O A LT LT, VA 20
TEXHEHIMFIL TN D,

46



No. ERIEH [EIES

CNF ZfEH L7 | - EHIFEEHLZ ONF #1842 U 34 7 A3 285813 0n %S
6 HFE A O Y W LENDH DN, 1, 2 FTREIULT 2 B OWTIE M R

A 7 MZHONT T=NTWD =8, HGEIY A 7 VO RN S 5 & G

LCTW3,

CNF ZUHA 270 |- FEAZNTCREZ/EVESTZ LU TIIFRICHER
7 | L7zBEoimiAtic VY,

SNT - BRAMNRB L L RBE Y Th DT ORE N,

2.4.3 EBMAE

FROSTEFAE RO 7 U o IREOR R AT 5720 BMfA L LT, 1) TR
Fv 7 & INFEAMOY A 7V 2)BEFM LR 5 D REMMERIL T ZAF » 7 (CFRP)
& T AR 7 AF > 7 (GFRP) O UHA 70, 3) CNF U= —RADAREM:, 4) 3
BIEHIZ SN TOREEIT -T2,

(1) TSRFvIENFEEHMDY S AV ILICET HRE
LBHAER T T V) > SHEORER, 77 AF v 7 OFFY A 7D ONF ~OHE Al
BEMEIC DWW TR BRER D D10, TITAF v 7 DT YT NI B A 70 I dL ]
FA T = Y BN —OBER U TRICOV CEIC SRR & 17 > 72
B TIXF T UYL VICET LB
TIAF v I VYA I AOIRE (2020 4 —BALFEAT T 2T 7 TERFI
)
TIAF v 7 VA ZVAM (2009 4, iR ABIEREIRIEER R ) A 7
WY AT b - B2

—WRHZ2 VA 7 NVIFEIZIE, T VT AT A 7 FI AN A T =Ll
BNV =D 3ODTERD L. ~T VT YA 7 L ONF EEM DB B ATRETH 5.
CNF D I A YA 7 g, RATBYEDOSRMIIAT AL FTRETH D03, Rt ToE /
~— LD MR T O MER D D, b—~ U B NY —IZB LT, ONF IR A S
THHIZO, TITAF v 7 RMR ELFCSRPESED Z LN TE D, £ 2.4-3 I KAY7R
VA A 7 NVIFEOBE L ONF A~ TRt 2 48 B L 7,

47



& 2.4-3 —fBMIL) YA U ILHEDEE L ONF =R ~DEAATREME
VYA 7 VIS S CNF 44 ~o 8 H T Hetk
BT T AT v JIEI ¥ B WWREER 8D | ONF BEMIZ~T V7 A

| WA S R RBR RO L | 2 LT .
TR 5,
Ve 7 A F 7 5k ERIO & (L0 | R IBTEC BAUE A A 5]
TN | LT AN Y T B | 8T H 50, MIERELE
VAo | GEOMBTHENEMDRY) & LT | ~— LR LE T D,
R 5.

BET T AT v 7 AR E & EREL S DU MT | ONF IZEM B AMETH D72

= Bt & LTRIAT 2 2 &2k, £ | O —~/L U BN Y =3 ARE

VA8 — IRBEALERIC VGO p B EZ B R & | Th D,

ORUE TR EITHDFHT D,

U - BREEE R 29 R v m— 2T ) T 7 A =V B 7 )V OPERERHAM S SR LG S e B
— I BT

1) CNFEEMOITUTILI)SA7IILOIE )

ST UT NI YA 7 AOFEBELR TR, BN, RERE, BH e, vEd, RE., &
KD 7T TRETH D, ONFHEAEHS (CNFL00% LIS D CNF 3544 %27 ONF EEM” £9°2) 13,
TR [6. JHE ) Tl ~7 U 7YY A 7L Liz ONF EEMIZ/S—T 0 OF 28T 5
Z & CHER MBI R D ATREE SRR STV D, INFEEM O~ T U 7L U A 7 v
DT (F) #FK2.4-41TRT,

x2.4-4 INFESMOITUTILISAVIILOETELRIRE ()

) N B Y YA 2 ATTIE
T2 T TRN | TR
1. []% T2 OB P 35 2 D TR AL, 2 [ 2 O
2. BibRE | B L2 B I AR - (AT 5, RV, BRI
N7 P RRET B
3. &R B (99%LA L) OB —HE L L CRMT S i
A, T SRR 2 AKX & (J9 10mm) [CRERET B
5. Bl 1E7 0 RFEERWE AR L THRERET S
6. THE FIRIC A DR -V 5 72 03B 2 VRN 5
U A 7 L7 CNFEEMIZ/N—T 2 CNF ZsINd %
7. 3k i & Lo ERR O~ Ly MicT B A U

H s A EE AR ERER S, VA IV AT A - iR ERE (77 A2AF v 7 VYA 7
VM) & RS —ERERD

U T52 U4 A 7T AT L) GRIFEERSE. T3RECGEL ppl70, 2019 4F)

48



2) TEANLIVHAVILDIRE

TITAF I D I AN YA T E, EIL, FERE 2 ~—1{b, @FEEEHE, 2 —2 &
JF{LZERHME, T2 b, BERH 0 | £ 2. 4-5 IR THIFBERL ST 5, FEHE
~—{bD > B FWIERMREICBT D EEHE /< — LB IL, CONFEEM DU A 7 ~D

ERAREMED B 5,

K245 7IANLIVHAUIILEKRBDOERAL

558 =4 Heptr i
s . TEILERE GRL ., fA. —EL
O B FRIEENfRYE | CF(I L R) S
~—Ak BRI RE AR Hk A PR ERME (7 A H—R )
(CFRP) [ .. " o IR B (F SZAE AR I C [l
RN AT CF (EAtkE) CF & [A1Y EP 0 SR % )
U e . P LB P (JFE AF—)L, fRE
4 [ o — R
E R REHE BH (a—7 AR UG
a— 7 ZF{LEEREEHE a—7 A, RALKFE, —_ | s
o) S R LEEMS CHT HABRS)
7k$\ A K J =, TV Lk = 1)
W24 (BET5) =7, WEREOET EZ;KME (FRANTEL, 4 H A
SEEORE, R "i
L (<O <> o
L (67 5) Ao, K gfﬁm‘“'ﬂ (FxrveTy
Hh : TR 29 EE R L —RF ) 77 A RX—=U P A 7 )VOMERET S E (L EEREE) 2 LI
BT

TIAF 7D I NN YA 7w (FEEREE) O TRIE, 2. 4-1 1T L5
SR YA 7 D56 B, SRYERE, EHl, RHALEE, MGERI O 5 TR TR &
. TERAY YA 7 V056G, WRAE, MHEEIINO 2 TR THER S LD,

MR Y 1 7 L

el

[ Y

TEANYYA 7L

2.4-1 72 HANIF AL (BEBRE) OIE
U : PR 29 R L i — 2T ) T 7 A N— U A 7 L OVERERATI S F T e s

49



3) Y=L hN)—DI5E

TIAF 7 OV —< U AN —O TREIE, TGEIY A 7 VDA B, ST -
R < 2B, B, X&KL, BRBED b TR TH D, 7T AF v 7OV —< U AR —DT.
&K 2. 4-2 12T,

MBI Y 1 7 v

B -
[

&l

TENUY A 7V

2.4-2 Y=< )Y AN —DIE
HU SRR 29 B L — T ) 7 7 A N =V YA 7 L OVl % SRR S

(2) RFEWMBIETSRAF v (CFRP) &5 RMRIETSRXFv o (GFRP) @+
A4 7 IVICET 2RHBROHRAE

R OV e 7 U > Z AT, ONF EAM NELLFEM TH D CFRP X2 GFRP & L _Tin
VS A I NMERT L L2 Uiz, ONFEEMIZ~T U 70 U B A 7 VIR RRHERR T 23
DI VIR L Y YA 7V L TEMHEOIR TR RN 2 LR STV 5%, £7, ONF
ISP KFEM Th DI DRBEEZ R D, T T AF > 7 LR LS ITY—~< U AN
U —MNA[RETH 5, 3 2.4-6 1T CNF, GFRP, CFRP D~ F U T LU H A 7L« —< /L J BN
U — DA R,

B BT T ATy 7 Fhe LB A ALFEHN 3R L C A TR 2 45 TR RO GEod
B THHEMb2RV) E LTHAAT 27 I LYY A 7 i, (NFEAEMO U A 2
NTERLSBIREDO Y A I Vb ieDizd, 22 TiIHbhnwZ & & Lz,

2 Tkru—2F ) 77 A N—= YA IV OMRETMEFEEES (kruo—2F ) 77 A4 =&
HEVEE SO U Y1 7 AEIZEET 285 RS E] (b 3 2 BRikatt, Rk 30 42E)

50



& 2.4-6 CNF, GFRP, CFRP DT U TFILUHAZ )L - =)L) /N1 —[ZBH HHEFED L

~T VTN A I MDA | —~ ) AN =12 B Rtk
BET T AT v VHIR E B WS Ig | BET 7 AT 7 7 B & FIRE
7 E DB EAT o o BICFERZR R | DWW IXBSM & LCRIAT
22 WORFENE U CHARAT S, Zrick Y, ZOBEELEIC X
D135 5 EE & RUE S o fliE
TR EIZAFHAT D,

U A A 7 VI DOFEHER T 23D 72 | R AMETHY | BRBET D
CNF &4 <, MHEDIR TR DNz wEe | MEtCh LD, —~<r U D
PEIEE, NY —NHEETH D,
- GFRP VO EEIZ X0 B L < | ARBRME - R - MV & D
7 (H 7 AEHMETR | UV A 7 VEAT O EBHERNE S | EED G, LB REDOEN
77 2F > 7) | 2O RAMESNME T3 5720, 7] | HY . "TREMEIFEV,
CFRP BEMEAMER W,
(PR 38 g ffE Ak
TTAF )
it BREBEE TR 29 Lo —2F ) 7 7 A N—=U ¥ A 7 VOIS FERTERREE) 24
WZAERL

CFRP, GFRP DU %A Z VHR LB L CND Z 20D, LLFOEEZMHH L CEANSAO
CFRP, GFRP U A 7 /LBl D i dh e 2 B ANFR AL L 72,
IREREMETRIL 7" Z ZAF > 7 (CFRP) @D U A 7 L OBUR L (2018 4, FFEFWY
EIRIEER 4236 Vol. 29, No. 2, pp. 133-141, MN/SEMEE)
WM 31T 5 CFRP,/GFRP U A 7 VAR OBLR (2019 4, a2 "—=F v 7 | “FEER
B LR AR, STERE)

BAFAEORR, EiiE 2.4-6 ORIBUTEFIT/RWVA, LFOFEDBHL N E o7,
CFRP D U YA 7 VAETIZIRIN 2 FR LS B Bl D 52 FRAL S OIFFEBR S 25 e AU T
D, EERFEAEMIFEM CTH D,

CFRP @ U H A 7 VA OEAIZE LT, BARTIEA =R 7 7 A4 3=V A 7 Lfi
¥ () KOG B RZENE Lz BRSNS IENEALE N TV 5,

GFRP @ U H A 7 VT OBURIZ, B A Y N THTOZ R LF —REIA K TH Y |
R FBEMIHME & L LT T AHED RN D = — X3 720,

CFRP, GFRP ~ 7 U 7L U YA 7 VT K D FMHECIT ) 2R O L 2 B b & £
SDT, VA7 NEOHEIIRESND,

6% VYA TN AT A (REFFEFESL. [3RECK], ppl70, 2019 4F)
5% VA 7NV AT A (RBRFFEEA. [SRESR], ppl70, 2019 4)

51



(3) ONF 1) 2—R D ETREME DR ES

CNF & REREM OB R e 2P T, U a— 2D AR DUV THEF L 7=, ONF D&k
FERRPE, MRACEE, IREEEENE, MR/ EORHEN ONF Z6H L2 i o EHmbIcBER
V. Va—ZADAREVEN LA D L ARG 2 LT, ONF Helisar Geprkl &k 2 5Lic, LN oHE B IS
WTHMEICe TV v TREEITo T2,

[e7 Vv r#EmEA]

1. H#EhEH

O HABEENERLET, 77 ATy 7 EHM PP E2MEE) 225 ONFEEHEL (PP+CONF & 48
E) ICRBELIESGAIC, BRESICL Y, BEEMNEL 2D ATREMHIIH 5002

@) Eﬁﬁ%ﬂ*&%f BB ONF HAMEL (PP+ONF Z487E) I L-5E . g A
bz kv, BHEMBICET D aREMNH D02

@ HEVERNT AT AT, BT T A6 ONF EEREL (PCHONF 2 487E) I L7256E .
EIREALFIC LD . WM E RO RN H 5002

@ HEHEZAY T, h—R 7T v b ONFEEME KERT L2 ONF 2 Ui (U
L7=8E. TR LIS K RS L) 5hixdH 5702

® #NHEEY T 4T, ONF #ilik & A L72355E . ONF O s RpPE 2 B i o0 Rkl
DIRMN D AREMEILH D0 2

2./ M
©® MO THEHABN T, WD CNF EEMEL (PPHONF 72 &) IR L7=54, &0
EHMUIZ O R D A REMED & 5 ) 2

@ BE - =2—=7 4 AT, ONF RIS LGS WinFamOIERICE 4 2 550 &
D7

w

ﬂ%

CFK
® e (RN 7 V) ZITHOUWT, GFRP 725 ONF A B (PPHONF) 2R L
7235a . TAMED S TR OEFa{biz o7 5 aleetkix H 5 0> 2

7 U TREORER, REFEM & ONF 2 E XX 54, BIRER CIIEEMNIC GO R
FLIZ D72 D EIIE 2N ERIE ST, E%Eﬁﬂﬂﬂ%’%% RS AR E

52



MIZTHERDZ b Z bRV 2D, ONF TREF L7256 TH RO RFEMILIZ DR B0,
— 75T, &R, MMEREMEICEE LTIk, "Rtk & LB 2 b b M IEGER EA T T
W2, BRI — R 7T v 7 EREE LIS AT, ONF+ = A OB THREL ELICEE+ 57 —
Z1L& DD, ONF OHEEFEEIZ DWW TOT — 2 3720, B/NIEE Y 7 o O/ O O &
SRS A LB LA BRI TH D,

L7=h3-> T, ONF 2fREHFEM L BRI HE . WEORGFMLICET 5008 5 0NT%ERE
72@&f75>ﬁ?@ﬁ%T%%¢7~5'75>f£b\t&>%%ﬂﬁ?ﬁf TS TERWZ BB E o7z,

(4) ZERIBAf
CNF U A 7 N fatd 2 ECld, ONF @RI 2N EE L 705, SEBIHMTICE L
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BIEOFEEN SR T D720, LU EEEORERAESLEL ShTnD,

FBRBEIFOMEE & ONF A~ ATREME 2 3 2. 4-T 1R T,

TERBEE D ONF U oA 7 VOVERERFIS 3], (BREEE . Pk 29 4F~31 4EJ%)

53



z2.4-1 ERENOMEL ONF EEM~DBEADATHEM

EAIEAT

Bl ORE

CNF #Ak ~ 3 F o vl e

Nz RE

KZPENIT L TRICELS BB %
[ L, KIS A T2 R8I % He R
UMK T & BT BRI
% Lk

CNF A RIZE > T EN K E S EH)
THZERTHRIND =0, KELEERR]
X CNF 68 OEBIIZ 8 A T & 22V Al HE
MYER D B,

RSN

RoRAMER Z BT U C B TR = L
DS AT S DE W ZFH
L CHIEME 2854 25 1Tk

AR O HIZ 3T CONF &4 K 55%
DL EOBG 2B TE 5,

SlawvASE il

PRS2 BT L C OB IERE 2 L
DWRIEART v D58 % Fl)
L CHiER 2 &R 4 5 Tik

CNF & A %R 10%0 CNF & PP DA Bl %
ERITE D,

HUWNIEBEISEL5Z LT —hn
B A AICHET 2815 %
MM L CHE Z2%Eh] 9 5 Tik

WERRRED T T AF v 7 LIRA LT
LEHINTE DM, ZLOEMBIERAL
TWDE%E, OB & e 5 5%
ERHD,

6

p. 142 - 149 )

(B AT 7 @BEAT OB ), (FHEEEHZE, E)IBEIE, [EIREFM] Vol. 122
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2.5.1 XKE

KXEIX, EBFE S/ T/ a Y —A =77 47 (NNI : National Nanotechnology
Initiative) 23 /727 / u U—FRBICET L2 HE LMY £LDOTVWD, £DH5H T AY
B EFE4 (USDA : United States department of Agriculture) & NNI MFEfEL7-V—7 >
2 v FITRBNT, ol - K, FBE b & W o e B A B, R I T ERE & LT
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2021 I, FeAm—REGLT ) TV ) un o — 0% RAREI AT 72l B A 21
(7% T2016NNT Strategic Plan| OFEEDOBKFIIIAIT T, 5507 =< DT, ATHDH
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o F/70/020—24%1ZB9 HNNI(National Nanotechnology « 2021EF(CIE, F/ELO—REELS/TH/BO—DERE
Initiative, ERT/79/0Y'-1=Y7F7) &##T 5N ERKIZ20 HIZ1T 568 B 2% 18 (F1-T2016NNIBR IR ST B ) I $i 1= 1B &
DEFEEMMBL TS, BIREEMUINNIEE S EOBEEN RSN THY, UT
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Food and Agriculture, B 48 & £ JTFT) £FS (Forest Service, i HRAISRAOHR
##J3) . DOE(U.S. Department of Energy, TRJLE¥—%H) . > ﬁﬁ%ﬂi =
NSF(National Sciense Foundation. 3 EE 3L ##81H) A5 i gi"'f;{;;;g};;?*'
2 |—BB bpe = =N B
/EN0—RIZEET ZERNEPINDRIBERKEL TS, > EiEH MR
NNI(E) <PE>
NIFACUSDA) (B) FS(USDA) (B)  DOE(E)  NSF(E) + USDA/FSOR&DERPIFH (. 20204F:254. 55 /L. 2021
MR gy B 249 3EHF L (BRE) T, FFEEVRETHE,
(FAREAZE . /A By ERE)
<@AMEIcmITH1-RE> <HOE#H>
« 2019454 . APPTI(the Alliance for Pulp and Paper + USDA/FSENNINEH L= —H 397 (2014.85 ) TlE.
Technology and Innovation, &/ L T HHTEFH DO DR HOBRBELTUTAZE SR,
#)l&, USDAFSE &AL, /A —RT—o3ay T+ ‘ EE&-~IL . ‘
SR A—ZOBRILORE  EALRE EHEL T, 7—2 &) 377t e ) svrER
2av 7Tl UT OO EEREELTHRSINT=, " 2\ P
> §742 LFi K (drying/dewatering) @ 22 I\ —UHH

> #i& 1k (compatibilization)
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2.5-1 XEIZHT S ONF BEEHKERE
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Challenges Workshop Report
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[Forest Sector Innovation in Canada 2015], 7/ kLo —R7 4 —J AHEE
[Nanocellulose Summit 2016 in TOKYO ZEHE |
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(NRC) Program $2020 AEICHEBFT SN TR 2HEBLTWD

(IFIT) 8,290 5 F & KL (3 H¥E)| 2013 4£1Z1%  FPInnovations &

HEL, BWEST L P~DX
BEFEK, mEafbicozif s

BRI 2020 AELLE A ST

F e a— 2O FEEL

11

> 7ayxl b
[Construction of a
cellulose filament plant
and optimization of the
paper mill]
« ZH 1K : Resolute
Forest Products
- #AF : 2020~2021 4
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RE OIS THD UPM, 7 4 7 > FESZHMFEE 2 — (VIT) AEGZED TE
V. REAME - EEE(RIC AT TR - DK OGS TR Hom B2y, EE LTk
TU %, Business Finland IR FHAN~DORIKEI R B EITH T2 0 | BRFARE . Frge T Relk,
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wREE

o F/ENE—RESEEHRELTLHUPMIZEERICMER . &Kkl
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BERE |Tu s3I0 Fuls a0 KEELAR IGHLR I I
Business | Bio& T AT ROV Y a— v a |- FHEMRIZ 2020 LI A 5122019 4F
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> RANLGEFICATE-RERRESORGF

2.5-4 /)Ly z—I2E 1+ % ONF BEEBUEREIM

W : RON 7 =7 %A b, OECD, [Impact of nanotechnology on green and sustainable growth:
Micro— and nanofibrillated cellulose (2014.3.13) ]

64



#=2.5-4(1)

J IV T —I(2E T B EHEIRR

HE R A=A 7ur 7 AORKEEREE BB IGHR I H#
The Large-scale - BREBERCER AR <, BEAEI | - FEEMIRIC 2020 4ELL | 2013
Research | Programme for b OENRR L BHi-7 | BRE2Ed)r/ vro | £~

. Bioteknologi MHEOBTE, X0 ERAXE | —ABEOFIEILFE | 2022
Council | ¢ A BRI BT 5, 3 | i L b
of Norway | verdiskaping i - ISR R IR T 5
(RCN) (BIOTEK2021) - WHEFE 2013 FEOTHRIE 239

BHA/ VY xz— - 7a—3
Large-scale R MEVE. BEXE. ~ VAR | - FHEMIMIC 2020 4ELL | 2012
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. N=by7 RISE (B-)
VINNOVA (&) = - RISEI4MRoadmap to 2015 to 2025 Materials from
Nanocellulose %% EL. /€I A—RDERRAITTEEZEE
i
i i} - KTHMWWSC () TS
asTok i N . Y = S—F5 — iva
i RRLE (&) > By 2018 EREBED TV /00 —T 59T+ —LFEL
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¥ ¥ -4 /R— 3% (The Ministry of Enterprise and Innovation ) D% T #R#

- < HOEeE>
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> CNFORHEIVO—)L - AR TSR RIETOLRER B (ERIEM) BB IS AR HRM)

2.5-5 R z—FUIZH TS ONF BEEREEIR
W : RISE 7 =7 %A . [Roadmap to 2015 to 2025 Materials from Nanocellulose].
Innventia V=7 %A ~, VINOVA V= 7% A ~, KIHV =7 %1 bk
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2.5-6 BRMESICEH TS ONF BEBEREIM

L : Forest Value V=7 %A k., CEN 7 =74 k. WoodWisdomNet 7 =7 %A ~, ECU =7 A
k. European Commission, [Horizon 2020 — Work Programme 2016-2017 : Nanotechnologies,

Advanced Materials, Biotechnology and Advanced Manufacturing and Processing]
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CNFOEEE - fliig%E HEZRET BETICETZMETH BECEZE, HIFE | RNIRERYTUA%ER
ERE %) %t BEEFHIEL . BEMTICTRE
MEIRET,
ERIUNHIRTES
TV OBLEETI JLERER
(BEXH £EE.
&%) Z/RIR
2 _
HERED CNFF5Vk Ok o
B 5t BEER O IR HORR
> CNFSIVRDEEETIN (F >0 TRILESCICHIFZ,  |[»>2 THFALEFEEE2EE > 2 THIHLECNFRERE.
EXh EER @RS & J-VINEETONFEER | R BE@MRERCLEL J| 3 THIHLLINFREES
N=AIC, HeIiEE A DA REHEE IYMCOCNFREEZZHET| ZEIC, HIBAORFREM
Uy b EEZSCEIRET BEHEHTS,

(3) 7-22971(26133

Hbish SR AN HH OFRRE R IR

4.3-1

27 ORE - ¥ 0 0RO 2KE & EFRE
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4.3.1 LELEESEERETILOKRE

(1) T/ a%EH

(LR PEENETET 5 TEMENIC, BRALERIZ LY 5%FES ONF KOHR (~—2 k
W) ABET ST 0 MRS L, AR 1, 000t/4E % 500 1 /kg CHZET % A E s ik
ET I ONT, FEMEERFELZ,

1) BEETIVERE

FSHEZIIU D, BEDO NF UEFEHF~O LTV U I ol E 2 FERHZ21To72,
FEEMRTT/NEOF ML U, FERAFER 1, 000t/45, IRFEAH 500 [/kg % HIE
\Z B%[E TSy ONF K HUAR (=2 MIR) Z28ET 577 0 b &2RNLT D,

H—7y NUSIIESREVETRINE & L. 7T P OREHIRIL, F SR TR O
TPREDSE N KRB O TEMEN EHEE Lis, ¥ —7 v b &3 D8RI 1, 2R
BNZIEA v 7 Gkt ALPES O BRI SE 24878 L, D BRI X 2 @A iliE(k 2 B3

m EEIK DOEFe G SR THRICEEERR)
MCNFEWSEMICEBL, LR, VML

m RE-8LEHE DI IR R R O/ OV T - AL
XA R PRELLT, EEREER

m EES-[{iE : IS0t EE, 10,000 /kg*t (5%EF4 : FERI1,000t4 EE ., 500/ /kg)
METFOREVRESERSEDERWEYD, B LT TEARL BEnfEtrs
BigL. 2 BEESMIECHRTE

B CNFAR-BEAR © SBEFEHCNFADEE (R-AMK)
BEEEMERINST (107, BRL (LHEROBEREHIZE)
XEMEETE, L EORMTCNEFOFEAAYY S EFM@ER) 2ZZTES
BB E TR

m FIUNERBHE D BERARORMRESOIFEENEEIIATERT

* ETUVIERECEAER. 2 BTV MOETU Y ICE T GRIREL, SN2 K s CHERI2~ 3t4 . 30,000 /kg

X432 TDLEEXEESMEEETILI OFEETIL

2) BEBROBBEERE

RN FEERERDZEZHEL TS Z EnD, MER OB E LT, #Hizic
1,000 mi D T HLZHUAG L, A hiex - 50 2 Frlllc et 9 5, ek 3 D ek - i & LTl
CNF B HEaR 1IN 2, R ERCREL O BERC, FH =R, FHEGENR T b D, ONF Rk
TAEIEBAVLEE Ch 5 7= KB i 134 ER T, ONF BUdfiisk & FH=E%EE2 —o
DEWZFE L, EFEIT 300 nf & L7z,
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HE | AR \
o\ | BRI EZ T ANTONFRRE I 20 D% R
BV INGENARIZEE (B E1E

(,/ .@ Lm.. ..

I
I
|
) HBB3, i
[ RHERURALECNTE—BRETS, (5 o : Ty
BE BEREET) P e - =M1
! W il S R . :
BRE CNFELETER OB /) RO E X ORAAE i Glg
HOFIEHERES B, % . R i
[ 000 !
CNFELEBLUBRANEHOERET 5, @ T @
(BREBHBIEED S i
7 @ @
BRI R USSR L ECNFEBRS 3B MmN T | e ' CNFEERE - F5E ,
33, (FAITMMERE) . prenmn | LmEmr e || (@)
.\L (7 A7 7L b8 :
ERERUHEAERERET 5, (FAJI7 .!
VB i . :
i . g i
HEPSORNERT, e ® e 'J@
s
REZERLRBEEZREFICFRD, HEEESMIKTTIEERSR LTI

X4.3-3 TLELESMEETIVI BERZOMEEITE

3) HEITETE

HEABLA E TICET B 2MIRIE, 9 2 2 M08 Ui, iEHIRE, ARG - sEiak
HEELETHNIFEL L EARBETELIONT 7 P THEEZN 1IFE 3N TRET IH,
Z D, WRIEERE KRR S0 LA 2 BT 5.

B
FFlERET
EAREETE
SIUbIE

FOEER

X4.3-4 THEXESMEEETIV) EIGE

4) BXMEDETE

FEMM & ik OB ARG D 16 M & Lz, D RAEERMKTT LTI, /NOEG
WL WMEPEKRE T EOMMZEST 2 2 L BEES DT, ONF K#E (5%EE
5y) AERAEPERIL, 2 BRI T, B 1B ERIT T T o FOAEERREED 1/2 Th D
500t /AEDIMECTAPE L, %0 1.5 FEMITT 7 > & 7 VBE LT 1, 000t/4ED MR T
EETDHZEE L,

WIEABEE X, TR, ONF SIS f sl AR ds K ORGSR 25 7 572 0 | ONF K23 kiR (5%
[EE5y) AR 1,000t DG, RiERE, &R 50, M4 8 @M/ eI 2, A4k
BENEL LA TH, —EOEMNTHIUL, FEMXOXRFHILTAZEE L Ty
7o, MERR A ESC LHRIIEEH L b LT 5,
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RS, FAEE (L) IRTEM, AFE. BFZEBRFEE. KiE - TKIE. &
R PREBE, HiRR - EROGAERFE P | TR T, — IR B PEEPE I | PRBRE
MEHERIN G720 . ONF K3 HUAR BRETZ5y) FRARER 1,000t D6, K 1.9 EM/
L2 D, OB, 4 OBG|E2/BECRIE R D EICRD Z LKL TH
HZEENLe T YT ESE B ED 10%EF E LT, AEEIT, 1, 000t/4E0 5
EMAEENZL LTSS TH . KIRRUERAEBRRK TH LD ZEB L0 D LT
%o WFZERRFRE T, mAIMEE L2 B3 & 9 BT L ORMED SEBIO B Se IR
BOET VTV GHEORBEOLBENLELBAE L TNDHDH, 78 Lo 3%%5F L
7o KB - TKBEEIL, FHlCER LR CTh D Z o, Bt X9 I A A
FTEDLRBRNTD, BTV ZICHSEEERD 100 (EOKPMETHD & L,

#®4.3-2 LEXEESHEEETIIEEZONIRREL - FRZLE (1, 000t/ F£DIHE)
KIEH | I | RS
TIHEETE
(1) sk S tax 70, 000, 000 1 stk MR & v HEst
(2) BRAmHA G N
TSR 60, 000, 000[] /&
(200t /4 AFE)
S HTEE AR 30, 000, 000 /=,
= (60, 000, 000 /& X5%) +30, 000, 000 H=330, 000, 000
(3) HHuft
FoHh i 1,000
- HL AT 24, 000/ nt
=1, 00003 X 24, 0009/ m=24, 000, 000
(4) SRA et
iR« FAm a2 X 5%
= (70, 000, 000+330, 000, 000) [ X 5%=20, 000, 0001
(5) H &7
(g% - A fmatak el X O a%aHE) D3%
6, 883, 673X i Tatmilc S X RE
[OEST R
UERTEHE - ANF% - PEREILERER) X 5%+4:F
( (6, 315, 789+52, 000, 000+55, 556) [ X5%) X (1.0370.5-1)=26, 811, 917
I EE A 478, 697, 5981
FRZHE
(1) ok
JFUBE UL 7 D Bl 12019 /kg
CNFlkg47- v @ lkg
&
SR E VR 95%

=120 /kg X1, 000t /4 X W& 53 X Lkg+95%=6, 315, 7891

(2) M cl B A 22
5t g 10%
7 500/ /kg X 1, 000t /4E=500, 000, 000 [
=500, 000, 000 [ X 10%=50, 000, 000
(3) AN
BER - A BED NHK 1BE (BER : LA, FIFER : LA, BEE : 1A)
ERRIEEEES 290 H /4F
N HA FFE : 80,000/ H ., EIPEE : 60,000/ H. BEH : 40,000/ H
=18E X (80, 000+60, 000+40, 000) FJ/H X290 H /4-=52, 000, 000
(4) WHICBA R #
5 b X 3%
7t b 500/ /kg X 1, 000t /4F=500, 000, 000 [

=500, 000, 0001 X 3%=15, 000, 00011

G B

JEUBHEE X 15%

6, 315, 789 X 15%=947, 3681
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XEH | NER A

(6) K8 - FARER
CNF1t%47= 9 OfE 100nd

J=EN
{55 FH LA K3 : 350M/m, F/KiE : 170//m

=1, 000t /4F- X 5%[H JE 4y X 100m X (350+170) [/mi=2, 600, 000
(7) gk - BXAmEReg By

B’@%ﬁ * nX’f}ﬂ:@ %XIO%
400, 000, 000 X 10%=40, 000, 0004

(8) — /g BiTY

USUEL AR 0L 2R, e AR B+ FE B JE e+ BB S AN Kl - AR M % - AR B EE) X 10%
=(6, 315, 789+50, 000, 000+52, 000, 000+15, 000, 0004947, 368+2, 600, 000+40, 000, 000) FJ X 10%
=16, 706, 316M

(9) PEBEILPLEY

AETRAE PE R X 5% (RBE & D) 5295%)
1, 000t /4= X 5% [ 53 X 5%+0. 9 (t/m®) X 20, 0001'] /m*=55, 556 ']
Hi « 153 ffifiR20204E6 A

(10) #F8E « A2 D EF

(U -+ B A 2+ A 2+ PR B 8 e+ B UK - B - BmAERTE B PE L) @
67 H 4y D3%
(6, 315, 789+50, 000, 000+52, 000, 000+15, 000, 000+947, 368+2, 600, 000+40, 000, 000+55, 556) [ X (1. 0370. 5-1)
=2, 488, 2571
(11) R
Jiti % .:ﬂr% S X 0. 25%
Hih : BRBEAE TR 284 8 BRI ST AL B S5 ~ D KIS BB J230 W REME R A TR %
400, 000, 000[J X 0. 25%:1, 000, 0001
ER A 187, 313. 2861

1,000t/5F

EHRIL

7,000 HEERARR L UHEET
15,000]  21,000]  27,000] 33,000 |SUsE ke (AEEEREH200/4) 600075 /A, HATHEEE : 3,0005
) 2,400 HERERE © 1,000m, T HBEH : 24,000/ /m
(4)AERE 1,100 1,400 1,700 2,000 | HER% - FX MR ER B D5%
BESE] 475 510 599 688| (AEFRKRUMER RIEEHRE) 03%
(6)FIEER B 2,662 2,668 2,675 2,681 (BEMRIE- AMGE EFRLEE) 05%+E7)
(VEHRE(ULT) 253 379 505 632 | B4 {ffi : 120F/kg. CNFlkgZ 7Y DEMRE : 1kg, HEEYFE 95%
2)@@@9}%*2 2,000 3,000 4,000 5,000 |55 ED10%E LTRE
[EPNGE 5,220 YR (8 HF/H. BIUER (6 AF/B. M8 1 4BM/H, B1IA 13
(4)Eﬁnﬁﬁ§§§*3 600 900 1,200 1,500 | IXAMD3%
&3 3 38 57 76 95 | EMKRIED15%
(6)7K3E. 'F7J<u_ 104 156 208 260 | £ EED1001F
(7)5@;& RS EEE 2,200 2,800 3,400 4,000 | ME5% - B MR EX B2 (D10%
(8)— M EEE 1,041 1.251 1,461 10,000 (1)~(7)D10%
(9)EFEMEE 2 3 4 6| EEEX5% (HBEYI5%)+0.9(t/m)x Efi20,000//m
(10) M Rl F) 155 186 218 249 [ (1)~(7). (9)D6N* B 53 M3%
(11)RBRE 55 70 85 100 | #E3% - SR 1B R E D0.25%
11,668 14,022 16,377 18,731
20,000 30,000 40,000 50,000 | ffi#&500M/kg (S%EIFES)
25%
30.81%
155, EFE
LA%EE
(5 EHH{ A%w%ﬂ 3.0% (15ETHIHE)

1 BUERAHLA B OEERN D 200045 (5%EF5) THALD, RARKRBELEZILEBEL, 2000F GREFS) JEICEEREELSES
2 A BEESBMTETIVTE, BEEDY MUNS KD BIETHBES, 5t Lo
BOREESMEETNTE, BEIEORRECEDEERRES TLI-LHBEE) ORRICEYTZLEE,

X4.3-5 TAHEEXESMEEETILI EEMEDETE

5) EEMETE

EEABIIES, DEININTCUEREREZ -T2 LN TE AR SELZ X — 7
N L, @i E CTIRGET 2 & W) BT VREZ B E 2. BB Z [E € L, ONF K5 Hk
& (B%ETESY) ERAEER A /3T A—&|Z 400t, 600t, 800t, 1,000t D4 ->DF U F
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WZxF U CHEMEZ RRGE LT,

MAFEIC Y 7= > TiZ. PIRR (Project Internal Rate of Return: 7”u>=7 bk IRR) %
FEAMFEHE & L, EIRR (Equity Internal Rate of Return : B4 IRR). DSCR (Debt Service
Coverage Ratio : JEAIIRGE I/ N—3K) ZSBHIE L L, fFREOHZIX, PIRR : 4~8%
LI k. EIRR:8~10%LL k. DSCR:1.30~1.50 LA E& L7z, PIRR O HZE, MRFEDY 2
JORESIZEVREY, ONF FEIL, KRB KGR EFECR ) HEEFE L RIRRE
DY Ry LABE L,

ZOFER. WTIDOTF U A ThoTh, FEMEMMFEEE (PIRR) O H 2l 2 #mk L7z,
CNF K43 HeiR (BRlE4y) AEMAFER: 600t UL ECTHIE, 254EE (EIRR - DSCR) D H
ZEOHHETER L, LY EWEELHR TS 2 Z LR INT,

IR BT

Project Internal Rate of Return : FOJTYMRR 4~8% U E
BREBEEASHEAS (DKER) | Fryv1J0-¢LTRIBICHT 2R EEES

FHEWIU-Fryy170-2ANTE H T 2AEPINGEE,

BB =3 (nFHRD7Y-FryY270-/(1+R)") R : PIRR

Equity Internal Rate of Return : fig 2{IRR 8~10% LU £
BREBEAHIMROHARB LRI TBADEE, fEHzECEALA ELE+HK

EFFE) | Frvv1J0-2HEREGELTEET 2HNEBINGER,

BERE =3 (nFEROZHARFE/(1+R)"R * ERR

Debt Service Coverage Ratio : JoH]&RFN/N-K 1.30~1.50 Lk

BHEHERAN S B WEINZEHEICH L TENGSVORBAHEINEFIVITRIEIE,

DSCR=CEFFIDFvyo170-) KR (THE)

X&5E BIXRETE BEFIE CEIHRE LTV R RE MPIRRD B N
% * B L B F A Rl EREER a BELCHBAPRRIE, HEBEOY
10kWARTHD KB R E 32% ey
' i : AIOKESCERE,
10kWHL EOKFGHRE  6.0% C NF B[, AREABHEED
EH%E (20kWBLE) 80% ANRELRREOURILEE,
EHKE

R s EREERUBERMIT SRR (B BEEHSNEEAS
B4.3-6 FXMTMIER

em  FrybaIn— - BEE

\\{ UL
N\ AN

o500

I

0123 456 789 1011121314151617 18 19 20

100000

0

-100000

-200000

-300000

-400000

-B00000

BRE FyrvaIA—

4.3-7 IRR O#EX
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CNF(5% B2 5) D R FEffii&:500M /kg

NG 77 - BERMEFEERO B RIECRE

CNF
FRLEER®)

IFUA1 IFUA2 JFUA3
5%ERHIRE

(100%E 25> R E)
MiAkE (FA) 28,637 35,048 41,459 47,870
FRXE (BA) 11,668 14,022 16,377 18,731
ERIRA (B 20,000 30,000 40,000 50,000
E{;"}'E(a‘{},)l_x I 6.0% 15.8% 21.9% 26.3%
E(;f %gj{)'iz L&% 7.6% 24.8% 40.6% 52.3%
R e -0.17 140 222 279

B14.3-8 CONF ks #utk GYEMS) ERMEEBE/(S A—F & LI-BEMETE

7 U N HS < ONF KRR (B%[ETESy) AFRIAPER 1, 000t OFXFHET LT, &
WM AR TE D 2 L 2R L2720, REFET V2 _— 2|2, N2, I %A.
AR, BGEEAM, FERISHAEICOWTTRE ST 2 Ei L, FEOLTEEEHRAELT,

O AGEICEET HREENT (ONF KoEA GhERS) FREER 1,000t &+ 7)
ONF KAy B (5%[ETE4Y) AERAZPER: 1, 000t DFAITHOWT, AMFEEZE 10 5~30 HH

JHCHI S, BESHT 2R L7, ERELTEL, 6 T ARTTEERELZED

TR O HREOER 2 MR TE 7, E7o, 30 T/ A ZRE YHEED D HARE

IR BF Lo,
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oFV%te

BfH{ETF - H{f{ET BAYFUA | BEIAEE | BIE2AKE | MRIAHE
BIYLRAIR

A& (F/R) PEE : 70,000/ | PEE : 80,000/ | PEE : 80,000/ | PEE : 80,000/ | EE : 80,000/
P& : 70,000 |EIPER : 40,000/ | BI¥ER : 60,000M | BIPEE : 60,000F3 EIEE : 60,000/
JIE : 30000/ | PEIS : 30,000/ | PEE : 40,000 |HES : 40,000Mx2| Y& FIx3|BL5 : 40,000/ x4

100,000 140,000 180,000 220,000 260,000 300,000
4.7

mEEE (B0

FRBRA B/ 5.0

EEE (BA/F) 1.6 1.7 1.9 2.0 2,1 23
HEEZFERHR (E8) 1 1 1 1 1 6
RBEFER (EB) 1 1 1 1 1 7

BAEHRBEAE (FA) 0 0 0 0 0 0
;:";Egz;gu E 30.7% 28.5% 26.3% 24.2% 22.1%) 20.0%

Q% %&%&2&@ 65.4% 58.8% 52.3% 46.2% 40.5% 34.9%)

g i%f&?@%& i 34 3.40 2.79 249 2.19 1.93

X4.3-9 ANGEICETHREST (ONF K8k (G%ERS) FREEE 1,000t)

@ ABEICET H2BRED T (ONF Ko EE OhERS) FEMEEE 600t >F 1 F)

ONF KAy HiR (5%ETE4Y) FERAER 600t DBAITHONTH, [k, AME#E%E 10 5
~30 T/ B CHI S, EOT A EMR L, AERE LTI, 8 HM/BLUTD 3 )
AT, BEREL GO FEMREO B ZEOER A MR CE Iz, £72, 10 TH/HD
G DI, PVFEED D BRFEINI N ERT L7207,

AP 7 FEETEERO B RMECRE

I o172 2FVA3 IFV%4 2FYAS o176

Hff{ET - H{H{ET BEAYFUA | MEIAHE | MS2A%E | YIA3AEE
BIYER AR

A& (F/8) PEE : 70,000/ | YEE : 80,000/ | IE : 80,000 | ¥LE : 80,000/ | BEE : 80,000F
YLE : 70,000/ | BUEE : 40,0003 | BIHES : 60,000/ | EIBER : 60,000F | EIHEE : 60,000/ | RUBEE : 60,000/
I8 : 30,000 | PEE : 30,000/ | PEA :40,000F |E& : 40,000Mx2|BE& : 40,000FIx3|HES : 40,000/ x4

100,000 140,000 220,000 300,000
35

FERURA (BA/E) 3.0

mERRE B/

EEE (BFA/HE) 1.1 13 14 1.5 17 1,8
HEFRTinn (£8) 1 4 8 8 8 8
REEFRME (F£8) 1 6 9 9 10 12

BREHEAE (FMA) 0 0 0 36,526 138,672 240,819
R 21.7% 18.6% 15.6% 12.8% 9.9% 7.0%

e A 40.7% 32.7% 245% 186% 14.6% 9.9%
a0 Sk 225 182 138 032 003 -039

B 4.3-10 AEBICETZBESH (ONF KS8IA GYERS) ER4EES 600t)
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@ WMEAREBEEICET ZRES (ONF K2 EE BhERS) EMEE=R 1,000t >+ %)

CNF /K45 Hkfk (B%ETESy) AERIAEER 1, 000t DFEFFTT /L& N— R (2, HIHREEE -
20%~+20% CHI S W BT &2 T2t L7, # 2R & LT, WL 5E 6, PIRR, EIRR,
DSCR 4= C D HZ DM & B T 7=,

80.0%

3.47
20.0% 3.27 500
60.0% 68.4%
50.0% K =
557% 53 3%
s SR 494% 450y o
44.2% 42.0%
30.0% O —
31.5% 30.0% 0
20.0% © 287%  274%  263%  253% 2439 23.4%  22.6%
10.0%
0.0%
220 15 -10 5 0 5 10 1 20
ZEHE (%)

TEIER (%)

HEERFEE (F8)

4.00
3.50
3.00
2.50
2.00

—e—PIRR (ZEH)

150 —®—EIRR ()
100 =e=DSCR (#H)

0.50
0.00

REBFEE (F8)

RREHEAE (FM)

0 0 0 0 0 0 0 0 0

PIRR (%)X BH% : 4~8%MU L 31.5%| 30.0%| 28.7%| 27.4%| 26.3%| 253%| 24.3%| 23.4%| 22.6%
(%) EIRR (%)XEZR : 8~10%U L 68.4%| 63.6%| 59.4%| 557%| 523%| 494%| 46.7%| 442%| 42.0%
(3%) DSCR¥BZ : 1.30~1.50 L 3.47 3.27 3.09 293 2.79 2.66 2.54 243 2.33

*ETUVYICETE, FRLEERL000t(S%EFS). AHFE 180,000/ BEEART-AELTENE

X 4. 3-11

MR ELEICET SBREST

@ 2RI HEENMT (ONF KHEA GChERS) EREES 1,000t >F1A)

CNF K45 Hkik (B%ETE4Y) 4EMAERER 1, 000t DR FHET LA _— R, &F% 2%~4%
THAR S E, RSN 2 I Lz, R E LTI, &R0 EFRIZHEV EIRR « DSCR 1TK T
THN, WTFROHA S, PIRR, EIRR, DSCR 2T D HELEDER A MR TEX -, 7238,

PIRR (Z4F| D ELEZ T WMEIE TH DT OEE L 72\,
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80.0%

70.0%

2.97 2.92
60.0% -— 288 283 279 274 270,66 262
50.0% > —_——
10.0% 53.1%  52.9%  52.7%  52.5%  52.3% 52.1% 51.9% 51.7%  51.5%
U700
30.0%
200%  263%  263% 263% 263% 263% 263% 263% 263% 263%
10.0%
0.0%

2 2.25 2.5 2.75 3 3.25 35 3.75 4

ZER (%)

ZEE (%)

4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

—e—PIRR (ZCEH)
—e—CIRR (Z£Eh)
——DSCR (&)

i
¥

151E

HEEFRPRE (£8)
REEFEHR (F8) 1 1 1 1 1 1 1 1 1
BAEHEAE (FA) 0 0 0 0 0 0 0 0 0
PIRR™ (%)X B R : 4~8%LL L 263%| 26.3%| 26.3%| 263%| 26.3%| 263%| 263%| 26.3%| 263%
(%) ERR (%)XEZR : 8~10%E | 531%| 529%| 52.7%| 525%| 523%| 52.1%| 51.9%| 51.7%| 51.5%
(%) DSCRXEZR : 1.30~1.500 L 2.97 2.92 2.88 2.83 2.79 2.74 2.70 2.66 262
*ETUVIICETE, ERIEERL000t(S%EFSY). AEE 180,000/ BEEART-ALLTEH
*1 PIRRIEEF O EEZHIRWNEIETHS
B 4.3-12 €FCBET HERED
® HRSTEEGICEES HRBREDM (ONF KAHAE GCYERS) EREES 1,000t >+ 71)
ONF KB (5%[EE4Y) AERIZERER: 1, 000t OFFHE T /L& ~— Z(Z, HRk5EHAf 2 -5%

~+3% CHEJE S, JEE DT A FE L2, BRELTE, WIho%A& D, PIRR, EIRR,
DSCR & C D B ZED K % il T 7=,

80.0%
70.0%
285 290 296
60.0%  ,cq 256 261 267 273 279
50.0%  e—m #U
o 536% 54.9% 56.2%
200% 419 473% 486% 498% SL1%  523% 7
30.0%
200% oo gaay  249%  253%  258%  263%  268%  27.3%  27.7%
10.0%
0.0%
N ! 2 2 -1 0 1 2 3
ZHE (%)

ZEE (%)

4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

—e—PIRR (ZEH)
—e—EIRR (A 8H)
—e—DSCR (HEH)

HEERFER (£8)
REEF&EHR (F8) 1 1 1 1 1 1 1 1 1
BAEHEAE (FA) 0 0 0 0 0 0 0 0 0
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RRREEQ KRERNAA A~ ADOALENE TO—EMET 0 X0,/ miiEY 7/ L

a—2F ) 77 A NN—DO—HRET o' 2 EHMEENBR ) TR T e A TcRET LT ET L
{LZEPEC N F b itiss Rt ol o 2 M) 12432 Bl EE]

BB E MR (BE)

120.0
100.0
80.0
60.0
40.0
20.0

0.0
0 20,000 40,000 60,000 80,000

X4.3-28 CONFELEERRUVEESRHEEREZCEAL TEE L-ERHE

2) sAEHREE
AR AN d, ONFRUE iR (BRE G T) M ORISR i 2297, 45 H 0 10%0
9.8f@M & L7,
F®4.3-1 REAEEMBETIVERORERIE

HH WA
AR (ARG AR ED) 97. ME M X 10%=9. TA{E [ =9. 8{& [
FEARGRE 3. 3(5H
R AT 6. 51&H

EFEF
R AFNL, ARG, MR KR OGRIHERICKT LT, &2 DA ZEE L oo
FI3. 0% LCHEEL, 2.4EME LTz,
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F®4.3-8 REAERMEERETILEXOETEF

HAH P
ARG D &F] AFF0. 51E M
FEARFREHE (3. 3(8M) i A48~ H 3.3X (1.03*1) =0.2f&M
FEANERET (6. 5BH) fEAHART182H 6.5x (1.03“%-1) =0. 3f&M
fiti 5% Mo OV it e D471 AEt2. 1B
TARBE THE (IFRIMEM) S ASIF 18 H 14X (1.03"°-1) =0. 6{&M
TARBEE THE CHFER2EM) HABIMI2A 41.7% (1.03%™-1) =0.9{&M
77 hLEHE (42. 4EH) M AHARI6)H 41. 7% (1.03%°-1) =0.6{E=M
TR R it R M OV i D 4 ) 0.5(F+2. 1fiE=2. 6{5H

4) B E

AUEERE L, MPEHE & U CASERBIN ORI B T d 529 1B 05%, ANFEEIX1BE
(4. 08-+48F) 1. OfEM D672 H 53, FEFELEEE OENENDOEEHE . 2 D&F] (3%, F
5y ZAE L TIG 34BN & Lz,

F®4.3-9 REAEERMEEETLEXROHELRE

HH R
R B 5% 29018 H X 5%=14. 6{&H
FERNEE 1E6 0 N4, 08(=F /42/4BE X 672 H =0. 5{EH
PEFEALERREY 42, 200b//4E X 5% (BFEFE Y 42, 200}/ /4 X 5% X 5% <0. 9 (t/m3)
95%) X Hiffi20, 000F9 /m3 (#7%)11) =0. 02{& 1
Wik 20204E5 A
SIEER D 4 F| 2310, 220511
FAEE 5 A B RH675 A 14. 6 (1.03%°-1) =0. 2{&
NERAE A6 H 0.5x (1.03%-1) =0. 01{&1
JEFEALER (5 A REI6> A 0.02x (1.03%°-1) =0.01{% "
MR + N2 + PEBE LR + &7 14. 6 +0. 5{F+0. 0248 4-0. 22 = 15. 34 H
TARESS Y FTEE |04 BF| [
ER 1 2 3 BR |&fAK|  &F EFAKETER
U HA | I 1]} [\ | 1] 1] [\ | 1}
HAHEH(a) 3.3 3.3 35 =1.03"2.0x 3.3 &2 (AESFEAEI.88)
Es RS 6.5 6.5 6.8 =1.03"1.5x 6.5 fEALSF (RAEZFEAEI.8E)
It(a+b)@ 9.8 10.3 0.5
TAREETEQC) 14 14 14.6 =1.03"1.5x 14 (97.448/7x1=131%)
41.7 41.7 42.6 =1.03"0.75x 41.7 (97.44%/7x3=421%)
75 v FIHE) 41.7 41.7 42.3 =1.03"0.5x 41.7 (97.44%/7x3=4218)
Nt (c+d)@ 97.4 99.5 2.1
A&t 107.2 109.8 2.6
HEE MRE 14.6 14.6 14.8 =1.03"0.5x 14.6 MEIE291EA/E x5%
HEE AHE 0.5 0.5 0.51 =1.03"0.5 x 0.5 AHF&E41EM/E/43Ex6D° B
42,2001/ 4 x 5% (FEER) X 5% (&
LR 002 002 003 B2 §95%) +09(t/m3)
: ’ ' B{fi20,000//m3 (/1))
WIHRR20204E5 B
AiEsREt 15.1( 15.340 0.22

4.3-29 FHEIICEITHERDAR
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6) FREEHHEEE

EEEE MR B, MBRUE D= O DR . T ARE, HERIE R, iR
B, PEFEEM. &F], REER EERAEZTEO L IICEE Lz, B, AMEEIICNF
BLEIR D NEE ORHEF E LT AR, ERLSMNIE D MR —REHEEICE O TR
BT,

®4.3-10 RELERMERETLEXEOFMEEHIFERE

KRIEH ] /NEH | BB

(O

CNFIE#H=30% 0.3
7B F AL T B F AL VT kg BUE I LB R L T Bikg
7 1kg=0. 797kg=1. 25kg
JECR L D HLAl 100H /kg
JEREE SOV lik =42, 200 //FE X 0. 3X 1. 25kg X 1001 /kg=1, 582, 500F /4~
@QARY) 7oL
CNFIRAR=E30% D 0.7
PP LR
— R B 300 /kg
KU 7o B LAk 42, 200h/H5-X 0. 7X 300 /kg=8, 862, 000T /4
(3) #EIK W
7K R OO 1 CNF-PP (30%) 1kgMB% filsi
MK EER2. 2ke/ 7 & F AL, L 7 1kg X 30%=0. 66kg/MB
K BERE O HiAlh Hifi240 1 /kg C¥ AR R F R B AE M B O ik & 51 )
MoK BERR TS 42, 200 b/MB/4F- X 0. 66kg/MB—kg X 240 /kg=6, 684, 4801
(4) FEMR D S M
WElz2. 46ke/ 7 & F FEER2. 46ke/ T & F /AL <)L 7 1kg X 30%=0. T4kg/MB
JUAb LT 1kg
e O SR LA SR 1201 /ke
FERE O MR RS 40, 000 F/MB/4E X 0. 74kg/MB—-kg X -120[ /kg= -3, 552, 000 -
[OFSENENE SONE: P
JFUBH R X EUBlHES: (BUBL L7 +PP+BEKEERE) X 15%
15% =(1, 582, 500+8, 862, 000+6, 684, 480) T X 15%=2, 569, 347 T
(6) MBI T4 ORI, MBINL ZPEYE L TR0, RNk 5, )
MBIN T %% HAR200M /kg CRREB K BRI oA A EOMEE 25 1H)
MBAERTIN L% 42, 200, 000kg X 2001 /kg=8, 440, 000
(7) Wbt DHERRE B
CNF 3L il 7% B OY =97. 4f& M X 10%=974, 000 T
HLERE D 10%
(8) A2
1HERL R4, BIEEE14, BEE44
PESK A3E
PR 80, 000/ (A « H) X144 X 4HE X 340 H=108, 800F[1
R P& 60, 000F3/ (A + H) X 14 X 43F X 340 H=81, 600T-
hoig=1 40,000/ (AN + H) X444 X 48 X340 A=217, 0001
AEF408, 0001
(9) — & Pty
(EUEE/ SV~ + PP+ MK FERS + G . TR, R -F MBI T A% + i s b bt D MERFE B0+ AMEAY) X 10%
=(1, 582, 500+8, 862, 000+6, 684, 480+2, 569, 347+8, 440, 000+974, 000+408, 000) X 10% =2, 952, 032T
M
(10) PEFEALER
B EH42, 2000/ /FEDE% CREE D H95%) % BEFEMLELY %
42, 200h/4E X 5% (ZEHE 0 95%) 0. 9 (t/m®) X HiAHi20, 000 /m*=46, 8801 (1% )[4}l 20204E5
A)
(11) #EF « AMEE DO SF
5UBL L7 + PP+ MK EERR + Kl TEAL. BREF MBI T3 + Mirk bkt o0 MEFHE B% + EHE L ERES + AIFR) O
67> H 45 D3%
(1, 582, 500+8, 862, 000+6, 684, 480+2, 569, 347+8, 440, 000+974, 000+408, 00) X (1. 03 ~ 0. 5-1) =440, 230F[1J
(12) PR
A X 0. 25%
High : BRETA AR 284 BE M N AL S~ D RGN B AT F e A R ES
9, 740, 000 X 0. 25%=24, 350 T
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REH JNE B [ A

(13) MPEHE-HERr e B & ot

JEUBL SV T PP KRR+ KIE , EEAR, BRBE, HKAL IR+ MBI T2+t s BT oD MR P2

1, 582, 500+8, 862, 000+6, 684, 480+2, 569, 347+8, 440, 000+974, 000=29, 112, 327 T-[

OMBHR ST {fits & 3 M4EFE (EAT—XR)

HEMREMG IR, D B S AST T L & [RIERIC TPIRRDSSULL B & FHERLD S
L Uiz, AERERATT b /4 OMBIRFEAiAS 22 760 /kg~800 /kgD 6 /77— A Z48E L TH
EVEHI AT o 72, FERERA 3-1UIFRT,

MBI FEAMiAS A3 TT6 M /kgh)» & BARFEU S S B & 72 ) | PIRRAS8ULL B & 7p o iz, HR5E
k& 23760 /kgDHpA Tk, EIRRIZEE TERWER & o7,

B, AEEHEE~OWLEZMGT LA, 7T v MR DGR E T—EH
MDA LT TPRAETDLD, ARG TIEBEL TORWEOEANIHIZ> TIRET D
BN DD,

FR4.3-11 EEEA4F t /FEOBEMTM
e Casel Case2 Cased Case4 Caseb Caseb
MBOBRIE M (F/ke) 760 770 776 780 790 800
Ry
5 [ 126.1
: R
§ (T4 339.5 343.5 345.9 347.5 351.5 355.5
HE -
(I /46 345.6 (MI4EFE)
AR L A THH 64 H 14 H 14EH 14EH 14 H
L [ meonrEm BER | sEA | R | 1EA | 1FA | IEA
B | momEi A | #93. 4N 0FH 0FH 0TH 0TH 0TH
’f@ PIRR (%) — 5. 28% 8. 08% 9. 83% 13.92% 17.73%
% EIRR (%) - 6. 03% 15. 43% 20. 34% 31.12% 40. 94%
DSCR 0. 643 1.135 1. 347 1. 487 1.839 2.191
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2) BREIF UL

OB XHBICET DREDHH

(DMBER3EEM 2/ t /EDIFE

A RE B2 TT b /AR DOMBHR R AT KR A2 790 /kg~830F /kg D 6 47— A ZA8IE L T H2EME 2T
ZAT o 7o, MBOFRTEATFE 738151 /kgh» & BRI S BT & 72 0 . PIRRS8WLL L& 72 -
Too 72¥. HRGEANFE 238001/ kgD A Tld, EIRRIFFEE TERWHER & o7,

&4.3-12 E£ESB2R N/ FOFEFEETE

L Casel Case2 Cased Case4 Caseb Caseb
MBORFE it (F/ke) 790 800 810 815 820 830
= | yEE B/ 91.5
* | ERIA (EM/4) 175.8 | 1778  179.8 ]  180.7 |  181.8 |  183.8
% EER BN/ 180. 1 (FJ4EJE)

* AR LA 94 H 64E H 5% H 14EH 14£H 14£H
ES PR R 144EH 104EH 64F H 14EH 14EH 14EH
e | BREHEASE #92. 3(8M | K998 7 M 0FH 0FH 0FH 0FH
2 PIRR (%) — 3. 14% 6. 52% 8. 08% 9. 58% 12. 43%
@ EIRR (%) — — 10. 26% 15. 10% 19. 32% 26. 89%
H

| DSCR 0. 646 0. 984 1.228 1. 348 1. 469 1.709

(2)MBER5EEM 1 At/ EDIHE

AEFE LT b /AR OMBIR FE ATk 2 850F9 /kg~890H /kg ™D 6 77— A ZARIE L T H 3R
ZAT 72, MBOHRFEAME 3878 /kg» & ARSI A RF & 72 0 | IRRAI8WLL & 72>
Too 7235, BRFEAMASH3860M /kgDIGE Tlk, EIRRITFAE TERWRER &8 o7z,

&4.3-13 E£EEI1R N/ FEOFEFEETE

X Casel Case2 Cased Cased Caseb Caseb
MBOBRZE A (F/ke) 850 860 870 878 880 8901
= | gmEE (EH/A 64. 2
¥ | ERIRA &M/ 93.9 | 94.9 | 85.9 | 96.7 | 96.9 | 97.9
| EER (EM/E) 96. 1 (WHFEE)
| HAREE RS 64 H 64 H 54-H 1%H I4£H I4£H
¥ | BB LI4EH 94 H 64F H I4EH 14 H 14 H
| BREMIE AL 1. ofE 0T 0T 0T H 0T 0T
#F | PIRR (%) 1. 29% 3. 90% 6. 29% 8. 07% 8.51% 10. 60%
@ EIRR (%) — — 9. 37% 14. 92% 16. 16% 21. 92%
H
m | DSCR 0. 639 1. 040 1.211 1. 349 1.383 1. 554
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QEXEEICHYT SREDERES T

WRoE B 776 /kg Z FAr — 2 & L TRRIE ST 24T - 7=,

(M EXZICHT SBRESTHER

HEF D -20%~+200 KL H) LI2 558 ORRESITRER 2 TR, FEENT T AR
D & HFEEMEIEII—RRIE T L TWL A, ZOEERIT/NS VY,

FARr—2
% -20 -15 -10 -5 0 5 10 15 20
AR B L 1 1 1 1 1 1 1 2 3
FRERT R 1 1 1 1 1 1 1 3 4
R RIEEA S 0 0 0 0 0 0 0 0 0
PIRR 11.99% 10. 87% 9. 86% 8. 93% 8. 08% 7.29% 6. 55% 5. 87% 5. 23%
EIRR 28. 93% 25.17% 21.71% 18. 48% 15. 43% 12. 49% 9. 62% 6. 74% 3.79%
DSCR 1. 681 1.583 1.495 1.417 1. 347 1.283 1.225 1.172 1.124
35% 18

30%

\ 14

25%
\\ 12
20% 10 —+—PRR
—B—EIRR
\l 08 DSCR

15%
08

10%
04

5%

0% L L L L s . L L 00
-20 -15 -10 -5 ] 5 10 15 20

X4.3-30 EXEZBICEHT HRESTHR

Q) &£FIEAT 2RENITER

FHIEA GO LR GEAR7— 2 TIE3%) H2%~4%ZZEE) L 7= 358 ORISR A2 T
BUZRT, AR E < 7 UEEIRR R UDSCRIZAL T LTV A3, ZOEERIZ/ NSV, 7
. PIRRIZGR| DB L Z T W CTH D T2 OB L7720,

FER I — 2
% 2 2.25 2.5 2.75 3 3.25 3.5 3.75 4
HUAR I Lot 1 1 1 1 1 1 2 4 5
SRR TR 1 1 1 1 1 1 3 6 6
B RIS 0 0 0 0 0 0 0 0 0
PIRR 8. 08% 8. 08% 8. 08% 8. 08% 8. 08% 8. 08% 8. 08% 8. 08% 8. 08%
EIRR 16.98% 16.61% 16. 23% 15.83% 15. 43% 15.01% 14.57% 14. 09% 13.58%
DSCR 1. 446 1. 420 1. 395 1. 370 1.347 1.323 1.301 1.279 1.258
2 2 2 52 1 1
o e
w s
kil
ox 13
3 3 ecy
—m—ElBH
oz 13 —e—bilbk
15# .
14 — J.
1es p——— )‘ﬂ L
188 12

X4.3-31 €£FIBEHT HRERESTER
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(3) BRSTEAMIZBY ¥ & RE S ITHER

50 B A3 -5%~+A%ZE B L 7235 DIREEE Tk R a TN A3, BREE B D Z B %t
T HEEMFEEDOKE T RE L, %ﬁ?#éﬁﬁf%PmRﬁ¥ﬁ\%%Eﬁiﬁ%i#
B EMWGhho T,
AR — 2
% -5 —4 -3 -2 -1 | 0 1 2 3
AR B L 0 0 9 9 6 1 1 1 1
FRERT R 0 0 0 14 9 1 1 1 1
RRFEIE AL 20, 962, 934 14, 036,375 | 7,109, 816 397, 041 0 0 0 0 0
PIRR — — — — | 3.97% 8. 08% 11.77% 15. 20% 18. 45%
EIRR — — — — 0. 56% 15. 43% 25. 54% 34. 43% 42.79%
DSCR -0.332 0. 006 0. 057 0. 595 1.042 1.347 1.651 1. 955 2. 260
60% 30
50% /./‘ m
40% -
/n/ 1 20
30% "
20% — 15 [——FiER |
- = B i
0% /
N -4 -3 -2 -1 0 1 2 3 4 05
-10%
-20% w 00
-30% 0.5
X 4.3-32 HRFCEMICEET 2RENTHER
4)EEEICEHT IRESNHER
B D -8%~10%EH) L7256 ORESHTHERZ TR R T, BRoe Al & [FIERIC,
%®ﬁ@;ﬁfé$¥$hﬁwmﬁik%m B WOENKETHHZ Lnn, #E
HEOPR T FERCRLL IR AT 55 5 DR K E W,
FER G — A
% -8 -6 —4 -9 0 2 4 6 8
BAAE I B 1 1 1 1 1 8 0 0 0
PR BT 1 1 1 1 1 14 0 0 0
S R A4 0 0 0 0 0] 334,109 | 12,748,314 | 25,957,403 | 39, 166, 491
PIRR 32. 33% 26. T7% 21.01% 14. 899 8. 08% — — — —
EIRR 79. 34% 64. 49% 49. 39% 33. 63% 15.43 — — — —
DSCR 3. 669 3.088 2.508 1. 927 1.347 0. 644 0.012| —0.649 -1.488
100% 4.0
80% 30
60% \\ 20
40% \\ 10 ——7IRR
,‘\\* \-\ =R
20% 0.0 DSCR
0% \ -1.0
-8 -6 -4 -2 0 2 4 6 8 10
-20% -20
-40% -3.0
X 4.3-33 EEEZICEAT IRENMER
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QIREMIBEICEE T Hi&Et

(1) EXMGERA

ONFEEMIZ, RETLOMELD baX FaE< kol & LTH, ZRUT X D AHMiE
DIa LR FAD 2D THIUE, THICZITANLND EHEZ DD,

Z 2T ONFOEEM OGRS, TR TRTREMK L B0 & O Ha Il hidyiimk
N D ERUE L TRERTEAT o 72,

CNFHEA 1 O 75 Bk = BEAT O R O T AMliks
+CNFIZ X 2 #rEm Lo iifiE (B BhE CThiuidhEm B2%5)
+ CO2HITHEN FAZ & DA

+Z Ot O il
< e fhdg > < EEME>
| zototmEE ||
* ¥ Flkg [
COZAIRBNR
x x Alkg
BEEEA
CNFE & # Dffisg
@®HM/kg
onFieszmnroms [ @k
AAM/kg
BRI (3 OTSHEHE
OOM/ke

4.3-34 TIHEALICET AERMGERS
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(2) AR DERE
BRBEAMAE I B9 2 B OB G 2 DL ISR,

< RS>

- ONFIEA#200kg & 18 5 = & T10%DBRE 6] LA AR & 5.

XNV Y= 7 b T, ONFEEAH250kgRIHIC X 0 10% DR EASRIAD S & L
TV, ONFHA RIA VREFZBRICBIT 2AHEBR AR E 2. ONFEAM
OF A EIT200kg /B & LT,

- MB (CNF30%) Offfs= 2 F%1,8001/kg& 35, 1kgD~ AKX —/y FIZ2kgDPP%

B D120, CNFEAM OBEAG ik 128001 /kg & 72 5,

%1 : (MB 1,800/ /kgx 1kg + PP 300M/kgX2kg) / 3kg = 800f9/kg

K2 AT/ FET CEIT MBS RS (7761 /kg) D) 2 5125 E

* ONFEAHIC X DRI, B (SS40025ThL) RPPEZHET 5,
(FCHHMOZENEE (100 /kgfREE) A 4HE L CTHHE1T )

(3) tgem LififE (RERLOMBE) DRE
PiaErA BAMME (RAF A EOAAE) ORGSR Z LU ISR,

< BRI >

CNFEAHF O & 200kg/ A
READYSET RIS ¢ 12. 5km/L

H B LR 1) R 10%
BEfFDOH V) AL E 8, 000L/10 J7km
AU HEE 800L/10/5km
A Ak 150 /LET 2% &
e FHHIRh 3 1275 M

CNFBE A 1 kgd 7= 0 OFRE _EAGE 125 F < 200kg =600 /kg
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(4) CO28IiB M fE D 15t
CO2HIPHAMATE D ARG SR 2 LA FIZR 3

<HRFHE R >
NCVZ ' = 7 MZI1T A CO2H TR % 5
NCVODCO24EH &= 1 1.6 tC02/ 5

CNFHE G4 DCO2HITEN R = 0. 008 t C02/kg

BUE DCO2H | IRl i 23, 500/ /tC02L§ 5 &, 28M/kgé 725,

Pk, CO2BIIAMAKAS11, 000F /tCO2iZ 72 uiE, 88 /kg& 721
12, 50011 /tCO21Z 72 4uiE, 100/ /kg & 7 %,

ENCVZOSzIMIE T HCO28IEI R
*NCVMDCO2#kH & :1.6tC02/&
-NCVODCNF{# Fi & : 200kg/ &
*CNFEE#M D CO2HI R %h 8 :0.008tC02/ke

e - I < CO2H| R H{E A
<IRTEDCO28 i i fiE > < CCSHLILEE D CO2! i ffifiE > 100M/kgl=2 B D% >
REDCO2HFEE#3500F1/tC02EF DL coSMHAIEE F%E11,000M/tC028F 5 &2 CO2KIF B AN 2,500F/£C02(= AL 1L
(EU-ETSEDHEHILYX1) 11,000/ /tCO2 X 0.008tCO2/kg =88 /kg 12,500/tC0O2 X 0.008tC0O2/kg= 100 /kg

3,500 /tCO2 X 0.008tC02/kg=28M /kg

88M/kg 100M/kg
28M/kg (17,600F/4) (30,000A/#&)
(5,600M/&)

¥1:EU-ETSZEDEHI (O 4—iRE) ¥2:CCSElE. HEBHROIIBMNORET HCO2EEDHT.

2020478 30.131—0O/tCO2MEHIHY FFil T AL THRAELIZCO2ZTHEH LA JERAA

125/ —0T3,766M /tCO2 CCSE /M EREEER 11,129 /tC02
https://jp.reuters.com/article/eu—carbon-idJPKCN24E13Z https://power—hikaku.info/choice/eco/column/ccs.php

XJ-IL Dbk AFLITS (202046 ) £1,887F /tCO2

(4.3-35 CO2AIimfHifE DIRETHER
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(5) A {EE & FEMIE D L8

FFE(D) ~ @) OfER L LT, HEYEHONFRLE O A & 75 A% O ik & X4, 3-
36127,

CNFEA#F & AR OAiFE 2212700 /kg T 5723, CNFEEHIZ X 2 il ok 1A E
236001 /kgd> D & T4UE, £ DEEIT100M kgL 72 5,

AN Z T, CNFOCO2HIHATAE & LT, NV 2 ¥ = 7k DCO2H RN -4 . FAEDEU-ETS
M BUliFR 2 T %3, 500F /tC02 TEIEHAR 25 & 28M/kgL 725, TN TH EET2
M/kgDZENFE DD, CONFEFIHT 5 2 &L TREDOVLENMEN2 L 72 5% 0 [Z oo
ilifiE) CTHERIE RV,

7235, COZHPBODAMME I I RANITMT 2 b D B2 b D (K4, 3-37) , RIZCO2
HITBAmAE 2311, 000 /tCO21Z 72 duiE, CO2HIBUMMEA 88 /kg & 72V . T DDA N
5] DESTHAELITRVED Z LT D,

< A 1EE > <FEMmE>
800M/KgAEHFEDTLILY ! 800 /KaE 5 E o TLIN !
________ o
ZOMOTEE |
72R/kg |
" GERRHE
BEER r___._2§ELﬂm.__l'
CNFEE#MD 1 i
B i | ,
| C“Fggﬁé?f}ﬁ?i‘” |
800 /k | RALAE
Fikg | 600Fi/kg |
! 1
! [
! [
I [
I i
REMTHAMOTISHmE
100 /kg

(4. 3-36 ftigflits & FEMBEDLE

ARrCo2 /
/

E 300 /

cozﬁu;‘ﬁiﬁﬂ@/ /

11,000

3,500

20205 20XX4E

X 4.3-37 C02 BIBMEDIFREGHER (4 4 —D)
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) EMEECESBHEICET 5185

FERREITIIN VU B (BB 12, Bkn/L) Z xR ITBRE 6] L OAE A2 6001 /kg & BE L
=05, AR OB A H B E T, F AU &R E ) I TE RV, K x ORE
F] Ol 2 3 U 7= i R & 4. 3- 1410”7

BRE A EOMEIZ, Y YU E (RE20kn/L) TIEX300M /kg, A 7V v RE (BRE
30km/L) CESEBNE (FLr6kn/kWh) TIF200M/kgbh FE 720 [ZoMoffiiE 2%
& L2V AR & 72 HCO2BIBATE L, 7. 5~155H/tC02& 72~ 7=, Z DMEIFFHIRD
COZHIIJRiMmfIE (EU-ETCTi457433, 5001 /tCO2FEEE, CCSDALERE 17311, 000 /tCO2RERE) %
BT D& FERIICHERT D LITFWIT Y,

E. T ORECILRERAY 22 R BHTS - ERUEHEO ERITEBE L TR,

x4.3-14 ERBBEOLEIBDECETHRERLOMEDOHERR

HYYH HYY NATY N EV
(BEA7) (8- &)

MB ® =& | 1800 [ /kg [F A [F A2 ks
CNF A& = 2 B 800 M /kg [\7E [\l [E/E
REEM D=2 % K 100 M /kg [l ik Eips
10 4EM D ESTHn 100, 000km Gk Rl Gik=
R (FEE) 12. 5km/L 20km/L 30km/L 6km/kWh
10 AR O FABREL - | 8000L 5000L 3333L 16667 kWh
BREHE (FEE) X 150 [ X 150 [ X 150 9 X 25 M

=120 5 HM =75 J5 [ =50 5 H =42 HH
BRE: ) E2h R 10% 10% 10% 10%
7/ =[S N 12 5H 7.5 77 57H 4.2 5 H
B H IR
CNF 644 1kg H7- | +200kg +200kg ~+200kg ~+200kg
D DRHE =600 M /kg 375 M /kg =250 M /kg 210 M/kg
VR CO2 HIEUMmAE | 100 F/kg 325 M /kg 450 [ /kg 490 M /kg
(BAEM lkg HT=
D)
HE# 1 55D 1. 6tC02 1. 0tC02 0. 667 tC02 0. 000488 (R2 1%
10 4E[8 0> C02 il it (%) (BEF) ) X 16667 X

10%=0. 813tC02
()

BIEM 1kg 24729 @ | 0. 008tC02 0. 005 0.00333 0. 00407
€02 il &
VBEZR CO2 HIRUmAE | 12, 500 [3/tC02 | %9 6.5 5 H/tC02 | #13.5 5 %12.1 M
(TCO2 H7=1)
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(7) CO28 IR i fiE = %910, 000/ /tC02 & L =35 & D &5t
R BRI HBI A ZE LoD, CO2HINEUME A 10, 000/ /tC02 & L 7= 85 A 1T B
LD MBHLAGMAS A L7, R A R4 3-151TR T,
Zhuc ks e, AU H (12, 5km/L) TiE, MBALEAMAS A1, 332 /MBkg CHEAG
filiks & FREAmAE SRV BV, YU H (RE20km/L) THIIXT20M/MBkg, /~A 7Y
v RHESLES H B TIX300M 5 /MBkg & 72> 72,
ek, AT/ FEOREET VBRI L D DMBIRFEEANILXT76M /kg TH -T2 L &5 %

Hé, AU E (BRE20kn/L)

LA THIUE IS LD RN H 5 L5 2

Lo ATy FEESLCERHBHENELEZHEELZHEETH, BEF EL TV HRE
A _ESCCO2BIAAN D [ Z DMOANE] 23 iU Hmoic ik o mREER H 5 & 5

AbD,

#&4.3-15  CO2RIm{Hi{iE Z #9510, 000 /tC02 & L F-1H & [T E & 73 HMBHt#AHE (HE)

i Niftr BV H HVY NAT Yy RESE HEE B
H L (9212, Skn/L) (20, Okn/L) (430, Okn/L) (5 2% 6kn/kWh)
VB HEAG i #% 4 /MBkg 1,332 720 380 300
CNFHEEH O fFa ik M /kg 644 440 327 300
PR DTS M M /kg 100 100 100 100
L04ER D S THe kg 100, 000 100, 000 100, 000 100, 000
Wt - B () km/L, km/kWh 12.5 20. 0, 30.0 6.0
PR o s
;gEEHHO)ﬁgkﬁﬁ“*l A L. kWh 8, 000, 5, 000, 3,333 16, 667
PR - A X 150/ X 150M X 150/ X 251
(Ul AEE) M/kg 1,200, 000 750, 000 500, 000 416, 667
R BT Hll R 10% 10% 10% 10%
RE ) BT X B R m/& 120, 000 75, 000 50, 000 41, 667
CNFE &M ke do 7= 0 0050 +250kg +250kg] +250kg| ~+250kg
* 1 /kg 480) 300 200 167
WABE 72 CO2 I TRl Al i
64 40 27 33

(EEM1kgd 72 0) M /ke
CO2HI|Jzh 5 t€02/kWh 0. 000488
(1E%4729) tC02 1. 600 1. 000 0. 667 0.813
CNFE A 1kgd 7= 1) DCO2
i 1002/ b ke 0. 0064 0. 0040 0. 0027 0.0033
WA 72CO2 ! IFATAE

10, 000 10, 000 10, 000 10, 246
(tCo2dH7=9) M /tco2

SMBOHERGMFE 12300 /MBkg Z TR & L7z
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(2) <9 Oo&st

1) ONFOETILTS U FOEEMEOEE

CNF DEFTNT T SOFREMENL, 7 i RaeX—2127 5, ONF DET LT
7V NOFFEMEZE 4.3-16 [TRT,

#:4.3-16 ETILTSU FOEEHE

HH N
CNF 83 51k BV VT E BRI
CNF JU} A7) VA A
CNF IR <~ AHZ—sXvF (CNF30%)
HET H Mk Wi ) E O HAR
CNF (MB) Hx7ei 40, 000 t /4F
77 v SR B 340 H
HApE & #1188t /H
CNF (MB) HRoeAfifs 780 [ /kg

2) MHFEZEDIEE - HE
Otig FEDIEE
[l PN > i 5@@@@# Bk, FH 830 FETH D, ENDABHEDOMN. TE L&
TLLHI TR H Y | 1 ik dH 720 FBWLOEECE L T2 &, FMf 22 TEAEEL
TWaERBESNS, Lk@of\I%%ﬁL B HBHEOMN. CEPLETHTHE
SHifkd % &, ISR THEM 110 FBE2EELTWD LMBE LT,
KRETIVZEKITH ONF ET T o M ClE, BRI 60 TE BB ORIERBLO -0 Hilik
N TOEENATRETH D,

F4.3-17T 1 IEMBICETLE8BEREOTE

HH WA ik

ENO BB #HAESE (a) 830 /4 | 2018 4F EHHEAELEK LSS
(—4h) BARBEHHE TS

EWNOE@EBEOMN 2P LET 5 37 figk | (—4Lh) AARB@EIES

TH%% (b)

1 g4 7= 0 O AEERE (c) 22 B/ | (a/b)

T 3EHR I B0 D H BB O & Hb Shiex | (—fh) BAABHHETES

k#éi%ﬁ@ﬁm(d>

T 3EHRIC B D HEVEAFE R OME 110 T /4

E(c-w

TEZ 7> Mokt 5 BB EE R ol 160 HHE/F | R 7uamatky

T AR

QEnEERNDEE
KETFTIVICEBITD ONFRET T o BAERIT, £118t &80, 10t T v 7 T12
B/HENELRD, 2t b T v 7 ~10t T v 7B Atk EM AR 4. 3-18 (TR T,
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KEAFERMETT L TlL, AAEENZWE-D 10t FT7 v 7 Z2_X—A 2T 5L i
PEHEBEDSTUVDME Pk o 2 MIZhic /e b, TEHE O U 7 NICB W T, ONF g~ 5
v N OFEAEE LTV A KD 150km DT CTh > T hHlgE = A ME5.0 M /kg ThHh
%,

#&4.3-18 EEEMHER (A/k g)

N Vil
10 t B 4 tH 2 tH
~500 9.5 17.5 35.5
~350 7.2 12.5 22.5
~250 6.5 11.0 20.0
i | ~200 6.0 9.3 17.5
FEAE | ~150 5.0 8.5 15.0
(km) [ ~120 4.2 8.0 14.0
~80 4.0 7.0 13.0
~40 3.8 6.5 12.0
~20 3.5 6.0 11.5

H - RREE E (1K) HP

3) TRELERMEETILI ICHIT5MBEXEHEDETILOERTE
CNF 85EDETF VT T v b M OHUEOEE ) S [ REAEMEET L (1281 5 Hils
FEEAIHNET VERE LT,

£4.3-19 TXEEEERBERETIL] ICEIT5HEEXRHOETILORTE

A N
ONF A& Wl A B ORk - 7L < B0 SRS ONF BAH IR
F7 5 A F = | ONF Bk LA BT S 1 S

— Y DBRE CNF fin it | il BB OBk 7L I REH 2 BGE 4 2 H3EH DS ONF G
B &R L7 B s & S it

CNF DJERE CNF10%#5#4 (CNFMB+PP)

AR A pE B 40, 000 t /4F
KET IR D AR 160 5B /4
Wi [ B O A FES R

4) gAY v b OHEE
@CNF (2R 5 FERIHEFOLE
T 7 B RETORRESE R O TR R A b LIS, HUIE A SCIRNIC k1T
D FREPEFR ORI AR AR Uiz, £/, U8 Lol MR - iR AR 2R LT,
IR DT RN HVEASE 2 00 L7, HUSESRAI SC 2 ONFMB B& 77 o Mk, ONF BdiE
(CNFMB $&i&, ONF A EGE) . ONF Sin i (HEhEHR) & L7z, ONFIZHR 2 FE2A!
HERICAR D RIS 2 3 4. 3-20 IR T, 2238, ONF HEM ORIEIZHT-» TE, T
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HH R IR D F {fh?%%rb:ﬁbnmxﬂ)ﬁfw R AT b0 &5,
Z OFEF, HIBIZ T D EEAINAIX, 2T 1L, 2710 M & o7z, HIRICK T 55
%EU&%E%T%%&:%@“O

F&4.3-20 ONF [ZRAHFERIHEEICHRLATIREM

HH N fii5
G R BB BE | BEFY Y Y CREEE
ONF iyt 7T v MR EICFR D ONF BUERR (i 2 9. 740 /A= )
VAR (B M) ’
CNF #il3 CNFMB 83 | fr7e & (t /%) O 40,000 | I 7 o fEEt LY
e (M/kg) @ 780 | 2 7 ufEt & v
CNF #HAEH | PP A& (t/4F) © 80,000| 2 7 o Et L v
Hlsg PP I Mk (M/kg) @ 300| 2 7 Rtk Y
CNF A OFEAINAE (55 M/4) 55900
OX@+@X®D-+-® ’
CNF #L 5 85E | ONF UL T M o bk (%) a 70|30 HNEERERED T Z
AT B ELE S
CNF B OFZAINAE (B M/A4FE) ®/a b 78, 857
WAFIHE (%) c 54.5|60 I &/F+110 JTH/4HE
W EH B O - 7L I B IR B Iy 165, 131 [H30 T ket (FmlR)
s AR (/%) d ’ ¥y —Hh, HARE
HEHE 1 BlcdH 7=V O ONF EAH ofd itk M ERE 1, 07lke
e 18. 7% | CNF FI| F & 200kg
(H31 4EJE NCV A5 1 0)
CNF FI) I Fl a1z mafr@ﬂzm = AT 16, 803
(BEHM/H) cXdXe ’
CNF #5823 1 %.’)%%Eﬁum%‘ﬁ b—e 62, 054

& 4.3-21 EICHFHFEREIHE

X CNF 83575 o k - CNF 84 & i B
wa (HrE/N 7o) | OF BE (EHR/E) (& 5 /%) (E5M)
TR ELAl AR 9,740.0 55, 200 62, 054 126, 994

Qtthigi A 1) v b DHEET

B U7 ONF B OHIROFFEAIMEES 4 A 7"y MC, Fl R o SRR % 4 H
WTC, HUIl A U » FEHEE L7z, 7ok, HUlk A U v FOHEFHI FRISRTHFEZ X ICH
WAV MEHEEF LT, 72, ONF 8L, BER O/ VT THEICOR T 248E T, B3
hRAERE LTz,

Z ORGSR, MR ORI KN FNTE DR TR 1, 270 81, M AR TH 2, 080 (&M &
Hedt S, BBV - [FAHR SIS D EE GDP OMUNEILK 4 % L HEdH S, &
7o, BEBREE LTI 3,200 4 L HERF S Lz,
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F4.3-22 A FEHETEIERORE

WEE =S

CNF fli&E > 7 > b

R

CNF #3%
(CNFMB 3, CNF A HHLE)

CNF # i i

H. ¢
A AR

CNF &~ 7 > |k

CNF (10%) Ak

E@EBEOL - TN IR
HEM D & 72 % A

PESEHBEIFR (108 H#RFH 4

FH) ICR5HE

A PE FARAK

VAVIZARE R ) I
iy

=]
(n]=)

E @Jﬁ%ﬁumu * F”}ﬁ@

& 4.3-23 g A ) v FOHEITHERDAHRES

IH H k= ik

Hittsk GDP BN ARE (FHH) 16, 793, 435| W IR RRR F AL
CNF B4R 2 BINARE (H M) 968, 100|3%¢Z Dth fils 3 4 S 1R
Hadik > FEAL (N) a 1,942, 297|027 [EZFHA
TR m¥EHE (M) b 1, 865, 154
= 4.3-24 OB FERME (BAA)
CNF 575 o b CNF #3% 0 e A
e OPB RS, ovapay | OF MRS | A

ER ey 9, 740. 0 55, 200. 0% 62,054.2| 126, 994. 2
0 1 R R M Zeh S 2,555.2 15,275.5 88, 351. 1* 106, 181.9
50 B M 5 5 2,036. 4 9, 645. 3 17, 966. 4 29,648. 1
N 14,331.5 80, 120. 8 168, 371. 8] 207, 624. 2*

SECNF LSS D5 1 R BEE K2 BRI ONF L& 12361 AT KRN E FN TN 5, A%
BORFHANEIL, X7 NVH T MR DH20 ONF BEICBIT D RER AR A2 LW 2 A

B} LTWa,
#=4.3-25 LTEBEEEDH - TILIWEHEHME ONFEESMICKEL-BHEREED
i DR FEEHRE (BHMA) EEH P HUE
Ig ,(\ N 75
H i@fiig&xj% <i:—3: Moo 4EREDEE  EH GDP
L 51 IR 52 RN . N2
TR L VNS GDP (& HH) R
EEDR | warwr | mEye SHaEs
62, 054. 2 9,127.2 48.8 71, 230. 2 1, 766, 735 4. 03%
#=4.3-26 BRICEITARETILVORESZHRES (N)
ONF 875 o |k CNF #i3s CNF # 5, ilyk o
f<ie (CNFMB B3, CONF i AMHE) (A EhE %) o
ERL 114.5 171. 1% 1,110. 7] 1, 396.4
1R MERER Kooh R 44.6 351.8 1,063, 4% 1, 459. 8
52 WEIHER K h 5 36. 7 173.7 323.5 533.9
WA I 195. 8 696. 6 2,497.7| 3,219. 0%

XONF B BUE DK 1 IRFEHER MR ONF BOEIC B 2B RE BB T EN TV D, BER
ROGEHANBIL, ¥V I 0y MIbH2 ONF BUEIZBIT 2 EFREREZ Z L IWTZA

B LTW5,
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(3) RELEEMEETIVICE T HREDIEE

KEAFERMETT VBT 28R 4. 3-27T 1R T, £7=.

AR D IR SR 2 R

4,3-28 (29, 7B, MRUVRICEA LTIk, A& <° ONF BlE (I 2 FEHHIBE
W LT T Y T BTV, FOEME « Z4PEICHOWTRER LT,

£ 4.3-21 KREXERMEETIVICEIT5FE

B

NVAL i) ~ 7 et

R

TR ) AR

—EHBLL EOTEN 2T E, ZE L

INZE DS HOAD 220, WEEENIRL 2D,

RSN D BEAF O BESE O H

MR R DR E N,

o — U DOREENEE L,

CNF SR OBEfFOFE LN —ER
ERgn, filkcov 7o 45

N B & JRURE AR 256k 3 2 3 oD Ik
EBRE N,

il BE O R

CO 2 HIIFAMIE 2 AL 3 B AR A 03 720, —

E5 Z(INiDRAS
s

WAL HITBE R D I J& Sl TTH B D720
BREEAMAE S NEBE LIZ <V,

& 4.3-28 RELEERMEETIVICE T HREICHT HEERE

FREH D X 4y

RS

AR R4 2 R OR

e

R AR

CNF Ol %2 /LT 5 TR 2 HCT
s~y F T PR CBREAFEMREDOPR
s HE/HEEZERO T O—212Mz2TH 5 9 A

BILERS ke s

- RO M TS~ D fF - BEER OPEE el

NFIE DTG (LAl TOE M EHIZ: &)

AR L 5 = 2 MR

E° BRI B O

INHYERI RS OTE ] (ESG & & & ide)

HRFEflits D E L2 X %
- HEhE St & ORISR - SEAPEST A
CEETARCRRH S (BB A RLE EHE ) OB

©|0|0|0|0| O

JEORHR Al A% 0D 22 EAL & X %
- B E = 2 MOEET D BB R E
- FEERCERMHE St BFEA D —%) OB

©

s 2 2 5
COVZTHERAFE T, BB S T35 LR 7 &)

[EEErER (MG R ORI E

RESNLIBEFORGEEEL FOFREBEN AT N L FEET
NVERRST S

il BE R

CO2 HINBh R % .2 51672 (LCA &ABR7Z: &)

CO2 HINEitfE %2 HBU T2 (7 Ly MR L)

E5 Z(IiDRAS
i

HEjfF—F—ICk7 2 PR EAEFEHOALKR L)

HEHESthE DA T v 7

©|0|0|6| Ol O

KR OBEIZIe T Y v/ EIZ LA LD
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4.4 ONF DEHMEETILEHET S ETORBEEELREDRE
4.1 TEHR L2, FS HEZFOREES~OE TV 7Tz, KHUko ONF fliEHES
R ONF S BLERFEFEICK L Th, HBPEERIIZ S o> TORBE L RIRORA o F &
L7V LT, BTV 7RBRIT, 4.1 1RO FS FERRFEEEZED, £ 4.4-1
D12 Kk E 72D,
F4.4-1 FSEXICHETIET TR

g, | wH | szs8 | RALEE
CNFRUISEEHE BAMK (BEXIH) |BEXIHICTRERELECNPBREBIBEEREANCYTOYIY MNECY Y TR
CNFELEEEE )/ 5% FSICT, Huisi & RSk DA EPPEIY N Y RIE L. CNFEFRINTY RTSAFYIFyF Y
CNFEY RELERES ERAF- 8E

CNFRIRRMEHBAEEE BAIYYITUYI*  |BHTENFRREER T, SEMRBEANOCNFEMOE REH (I-T1R-IM1%

i 8) AR, 208, BHOSEICTONFRIER N SRR £l
01 (SREZEE) |[BEAZ FSEE. A3y KRR EEEN
Zof (BaE) e MY~ T hER L. ONFICBIT BBt e RO B A IR
CNFELEEHEE TYIVFY—*3 BREREROATFY FEREIELIzCNFESLE

CNFRRELEREE BHRENAT IR BAEFREROCNFEERLERFERS - BRIt

L

A TLAT FSICT. CNFESEAL BEhE A T LS AR R - 8lE
zZoft (FSR&EZFEE) |FLE IV -V 7 LEERIIL, CNFIZBIS 1B RIRH P XM OEEE IR
zZoft (FR&EZEE) |=E2E Mg VY -V T L&, CNFICBIT 215 RIZH PR DEHEZ X 1B
EEXETYY-
— = [REREERRAE ZEETEMEA  (FSUE [ (BIEE) FR30EECOEHEIRN F R FERIMiR R 2 E
- (BERRE EdkESi
ZERTEMER |FSICT BERNERAE. ASRARATEEE. FsUE. CNGERRTSZHE
(FOITY MR ER)

L FSHAFEEH 2 BEHELHEN0-2F /77 N\ -BIEE ¥AIH B | R EEE

ET7 VT THEONEROE L O 4. 4-1 17T, K 4.4-1 1%, fiko 4.1.1 (2)
& RIBRIZ PEST OBl CIEMABE L=, £72, 4.1.1 (2) T, IFS FETOERIRDL [FS
LI COERIRIL) TR /2R | 0 3 S OS2 B IE W A B0 U723, TRksRaY
IR ICEEND T (HUIPEEAIHICRE She) SR 7RaRE) & THUREEAIH I
B HEMNARREE] 05 6, THUSEEAIMIC IS T 2 BMEY 72318 2 L7z,

[ IsrE AN HIC 31T DIBNAY 38 13, BIAERCARG & W o 7 TBBER ., ONF Bl
FEE, ONF WAIGEFREF L2 ZThoBlRNGa Ay Nefie, Tho 2T 5 &
4 4. 4-1 OFITRT 3 SOPEICEN EN D,

1o BIE THRS—H & 70 o - Mk pEEANHE T A & L COREL OFE, 2 >HIix [
BRI U 72 JHRBH%E & SRR A % — A OS] OFE, 3 S HIX IFERBRICE U
TEHRER - A MK - VA7~ KT A L b OFfETH D, FIREOME %X 4. 4-2 127
iR

TS OB A RR L ONF HUBEZE A B35 2 L 1d, 8~ O OREZ TR LTz, {#
P& 5 MBI BR A B O FBUCE IR T 5 Z L2 b 27203 5,

F 72 ONF PEZERIRITIS T D ONF il E2E DALEN 1T % BREBOR OBLENDEHT 2 & |
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B 4.4-3 DEDITHRTE %, ONF OHBPEEZRINT 5 2 L1E. ONF OERRILKICEER
L. HUsE R A ONF k& U CleiliZ2 Fi& - FIETIER T2 2 &1, ONF 0BE#Z2m RICE
BT 5, 202 ONEHT D Z LT, ONF OHUISRFERAIHIZ, BREEBORE L CoghEm ki
HLHEBKTE 2,

AR, ONF OHUBEERIH O EM T 2B E 2 5 &, M 4.4-1 TEHE L 3 SO
b, [“B” OffE] & T8 o) (BT E D, BRI, TR AL L o 7- i
@F%ﬁm%kabf®ﬁﬁJ&F%%ﬁ@;mbt SEfEDR - 2 A REIRL - U A7 =3
DAV OFEIT TR OFE), THUBE RIS U7z GBS & S EMER A % — L0
X T oFE) b,

4.4. 1005 4.4.312TC, HEAT =V HRAE—IZHB T 5 TZRKDL O T Vv 7 NEEE
F Rl BREA~OREROBREFTIRT 5,

i EE A HH O A TOBIMNK AR ERRE MR E R HORELL
P[%i(t:;:\s] ?ﬁ%ﬂuf] (I EESE A PR E LICEREEAD S R IFAL)
JAF AClE, BEAGEATLS — = o
Feone | gy
(,&Xﬁ) R (fuwﬂ)
= g
> CNFOH AR IC(E, #higcEiL BN .
> ERLEESIMTEEDA—- %Mﬁm = i A —hE A>T A S
> B TEUEN=ERONER0_FORN ook, TEVPORL LR ESNLOH R il RIHET IV ELTORRE
FRETERA, TEMPO 28 Bofskn-k, (Z8)
> ?%ﬂ:l\_l.‘i 5 aul 5 = -OFENEE, £RO
s - vk . —hLTNB, (ZF)
B |5 mm=os ; Lt<n5:|—-mz —IRAEL, (BAIYIZFIVY) smem)
1Y || Ml E RN, (BATYI=TUVY)
Society || & ||> @ ENZ<HL, (BUNYFY-) IS &R CIEURAERREL
(L) S RALSELOVIIIIE, m;u*smﬁ%mn\ MbROT 2 0SS0, @RI ANNSH mERRAT- LW
L\Ahﬁtﬂé'f Zﬁ‘ifﬁ% iT %) h'E (A AN
HHE (425
VJTU -)
E Sk
— EEALCELLRERR-
g% R R LA READE BItAL) JANHURE - YURIIRIAY
TR
Technol | BB |[> HHEEETHEFRBECNAL. —BERTZATES, BDBOBEHEBATEIRNGY, TiE
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RREADBIE

BREAL <"E"OFE >

Hoigi A —h L o T Mg 3
BIEETIVELTOEE

RRREH2 <"H"ORE> CNFFI AR R OEER, B /O T 75 % CNFELE A % LARBIRIRICH B, ZDT8,

o e e e O BIREED LECNFRIRRRERET 56, BRCBLIEEROEE. mERER
mmEERAT-LDEE ninE,

CNFELEDREM Y, HIFY TI1FI-VOXUy M AL, SRR EEEFR, &
UBLRSETUOIZI, B4 BIAMHIRL, REMHAOREL. FEORLENHE,

CNFEZRIHOTLAV-E55, CNFEUEEZEE FONFELR ELEEEEORIE BEZ 0
. Biak, BEEESHLEERLS, HgA —N B30 OmMETSO-FHHE,

A3 <"E OB >
EERBICSULRERER-

JZARHIR- URT YR I AV S

CNFOH FAIHICAITE, RKEEEEETZENTAI R THB,

Bi&
LS '
K ENZWROBA IR EMEOIANEBIESNE . BXIAN S LB D,
CNFELISEEE
l IS EDERERFHSEALEISELTNS A, Z0BMICL> T BRTERVERNEE
LTLFD,

BOEESHE (KD
X4.4-2 ONF [CRHHIBERRIHICHELIRELIA VT

B _EEEQIKICAITTFRERK

wEEn & HEBE .

=BEEITEDCNFOMERE CO2HI &
I O BOHEK : £ERENHOBL (SBEHLR)

v 2030F(CHIIZEETAL (BIZME) 500 /kg AT IER

[CEIF TR, 100fEREDEERNOBILTFHE

= EEKHORIIRDSNSZ
M — AL ol

CNF . HREZEAIETT I ELTOEE
Mg EZE ORI N RELOEIE

v
*
*

ERBUBICIEURERER-

~ JARHIR URIVRIAY b

H$FS5AFI-y @ BEom L : Fk- A A ORIRIE DT
a)g%x‘ v EBILCREEOZVEROER BT

4 ng*ﬂt:ﬁ?5CNF'I$§E®E@M~§%&®5@FH‘I¢
DIRE:

- MRS LT
RELOEIE BEISEL BERRAT— LD

COEROHK

“B"ZCNFEES

4.4-3 CONF mERK & ONF Huigi e 8l DR RE DB &R it

4.4.1 EZRE1 thiEA—RELo-EEXREETILE L TORME

HiI & — IO T E A BT 211X, 82 ORER OB 5O Tlde < | Hiuik
ELCHMICHFERAM AR LT 2XER DL, 5% S Db Sk, @RI HfEEILD
CNF OB A1, RIA HIROFEEZ A BE LI ENEETH L,

CNF DRI G 72> TlE, BARSHICHIE 2 > Y — 2 7 ARRE I TS, HIRERS,
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U D A RRGRBR AT 2B S N R & 72 0 | 2021 4R 2 HBFE T O DD Y — 37 ADNEH)
LTWs (¥4.4-4),

BRIk Y — 7 A3k R BGHAE LTV AR, iR b EERZ LI, Hika v —o 7
L OFRE H RN LB SRR 29 2 L T D, BARMNAREN A K442 1TRT,
FRICHEREEN A —T 4 X— 4 Th D, a—T 4 31— ZITREMR, BELAREHO~
v F U TR AR ) — N A&FER S, X, BEHEERE, ONF OmEIZMZ T,
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wiTolz, £z, LCA Bz L, ONF Sy Co2 HFHIF AL OMFC LCA A K
A ONE (EFEL 3.4 ONFIZHY) IZOW TR EIT- 72,
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(1) #EIR MERICET HXE

SEEOFEIZLY  ZLOFEEENLOREL LTI EFbnzZ & & LT, KR
ELTHRTIE NTaxA bB@EW] EWolc @i ond, 4RO 6 NFEOFEET, 1<
D@ ONF B DO FERE~DERONCY (F/ - Brm—R - T4 —T 1) Enofoay
B M A—EZEBUITIFG L b OO, KR E LT, #x 72 ONF "G O FZAELE T,
L2 DAT v FRMETHY, A FOEIZHONWTIE, KEEREEEZLND, ZO
ETURL T 72D, 32 MEEE ISR HREHSHRHIE R 5 Z ENEE LU,

(2) HIZEURY B A VLA F—LOHE] & EfTEOER

CNF X E 2T A~ HEI> TWARNWZ E b H D iR Y A 7 VR % — LTS
ENTHRWIRITH D, £, FEUREMFICE LT, @l - @REORBIEITIZ OV T
X, FENEDLEEL I TWDRILTH D, iGEIRY YA 7 L 2% — LI LT, ONF D
HHRA~DOERENTIZIAEDLDITTERNZ L b H Y, T ITITMLTERY, LvL,
ONF ZDH DX Y A 7 R E L ERH D2 b b3, 5% OTHEEILO A ¥
—LAORDUZ Lo THEARHM & L TR b8 b TTL 5D, 207, ONF (25
ATERIR) R RAICA BRI LTV HifOMIInE L E 2 6h b,

(3) ONF ICEHT 2 BREMR T RBIBHNREL A FS4 VOFEH

SEEOFAIZ LY . ONF BUEBRED 002 HEH B DOHEE I K OV ONF (2B 5 iR =R A
AHHEIRFE T A RTA4 L ORE (&) 2170, BEEM O 02 PEH &Iz >\ T,
[CNF IR A AP R RY —L) L LT, =787 7 AV TARTH L E
L7 LaL., BIBEMOTF —2 D% < 1% ONF EPELFTO EBREHEO L DONLDT I 2 L
—>a s ThHID, ONF OFNERNMEME SN EEDSEATZERE T, ZORROFEFIZE
IEIFHL TN ZENEFE LUy,

(4) Mo ERESR

AEEOHFHEZ - T, 6 MEORBEEFERITKR T LRHb0D, NOVZIFLHLE LT
BREIEHFEORRIZ LR > TR, A% MM ARERa T Y L LTRERATA R T4
YURESNIZEZATHD,

BUIR CIIMEERM HIRIZIIT 5 ONF OFINE RIZ TR O RILKR DA 2 — F T A /1T
Mol TAHTH D, WKFE, BN, SR ORIUTHIT TiE, 5% bikx 22
HNZ BT 2 MkRERI 728 M FEFE IS LB L 72 %
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&8 - FE8

ARG HCI BT - BT 5.

x® AREETHUVLSCNFICET HHE - S

W5 - R

3L - EFR - fiFL

ABS #tf5

Acrylonitrile, Butadiene, Styrene

BR[YEETF AF v 7 D—>, 77 Unr=hrU/ (Acrylonitrile), 7 ¥ =
> (Butadiene), AF L (Styrene) EAEMMBIEORER, MITHEICENT
l/\}:)o

ACC 7%

Aqueous Counter Collision
KA o2 —a Y Va ik, ONF WEHEO—D, KEIZLDHEAW - H2%
7 & T L v — R HE & BRI AR,

AIST

The National Institute of Advanced Industrial Science and Technology

PEFEBATHRE B FERT,

ASR

Automobile Shredder Residue
H Bh B S

CFRP

Carbon—-fiber Reinforced Plastic

IRFBHETR L ST AT v T,

CNFRP

CNF Reinforced Plastic
e —2F ) Ty AR T T AT v T,

CNF ¥k HL,

CNF Secondary product
CNF Z5f{btsf & 3 DA B L O O &,

CNC

Cellulose Nano Crystals
wra—2F 70 ZZ L, $# (ONF) WRiESE 18 10~50nm £ & 100~500nm
BN A il & 0 S5, RGN 7 < L il S & HERE SRR TS T N B 7R B

CNT

Carbon Nanotube
H—RF ) Fa—7, HERITET /) A — bV ORERTELB3EO BRI HE
BL. Fa—7 (&) R TMHERRETH D,

COCH3

Acetyl Group
T TN,

EP

Epoxy Resin
= A, BELEBIE OO L S Th B,

ESG

Environment, Social, Governance

BRUE - tE I - 2ERER, FRpe i REZe Bl OB,

FRP

Fiber—Reinforced Plastics

TR L 7o A F > 7, BICGFRP 2842 & H %0,

FS

feasibility Study
FEHL AT RE A

GFRP

Glass Fiber Reinforced Plastics
T Ak 77 AF v 7 T AT &0 Bkt 7S 2T 4 o A adk
L72b o,

IDEA

Inventory Database for Environmental Analysis

AFTT e TATHA I NA LR NY) F—=F_X—ZDL4FR,

1EA

International Energy Agency

[ = L 2 — B

IEC/TC113

International Electrotechnical Commission/TC113
FRESIERESHZOT ) 77 ) V—%boh ) HHEER,

N

International Organization for Standardization

PR VLR

ISS

Idling Stop System
TA RV RAbvT VAT A
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JIS Japanese Industrial Standards
A AR TR,

JsT [ A IE A 5815 N B PR IR B,

kg—CNF 1kg @ CNF,

kg—-C02¢ IR R AT APEH B0 BAL,
Life Cycle Assessment

LA ?47%47w7t2%/F RO —EADT A 7Y A 7 V8 U BRE

DA TN 5 Tk,

f%ﬁ% : https://www. env. go. jp/earth/ondanka/lca/
Life Cycle CO2

LCCO2 FTA T A 7N C02 : WLV —E2ADFEHENSEEETOIA TV A
V78 U7 02 PR &,
Life Cycle Inventory

LCT FATHA T NA N MU oH, KRB, =X —ffE, REAR
WE (CbiRFERLE) HEZHEET 5,

LiB Lithium Ion Battery
Y F AL AL

B S RS Ry T
Nanocrystaline Cellulose

NCC wrm—2F ) 7 U AZNDHDOIETS, ST HERTIK L THEIE S
Do
Nanocellulose Forum

\CF > —2AT7 =55, CNFOEAZRESTLZLLANE LIZERT
Doy — T A, 20206E3HICF B —2 %0 (NC]) & LTHRIED
fifiH, (—NCJ)
Nano Cellulose Japan
TR =AY ¥R, EEFEEICL DT B r — 2 OEHRES - E Kk

NCJ 2TV, 2 BR¥EMOBEIC L TR EHEST S LT/ B —2
DOEML - FEXEBOILREZX Y | S DICEFMEARL 2 ED CTHARDEFEBH S
HE@mdb It HNE LTS, 2020F 4 AIZ)F/ BAra—RAT7 3 —TF A

(NCF) ik & L TERAL,

Nano Cellulose Vehicle
Foekrm—RA e U=, WHAEER ONF 290G L, BRI X DRE

NCV M EEFEFFLIEREE Y n Y =7 hCRIES A E, 20194F10 A HA(E
Z—a—|ZHE, 3T 45 NV B,
2% : http://www. rish. kyoto—u. ac. jp/ncv/

NEDO New E?ergy and Industrial Technolggy Development Organization
MNTATHE AT VX — - PEEHITR A R B,

NFC Nanofibrillated Cellulose
CNF DHESF TORFOST DO & D,

OECD Organisation for Economic Co—operation and Development
R o I BRZEHERE, /X U LA & 5 35 4 [E D SeEE DS INEE 3~ 2 [EIBAE,

A Polyamide
7 X FiEe ((CONH-) ZH0BmAHRERMHLTAI T I NEWN I,
Polyamide6

PAG 6 A m Y, AR O LD, BT T U X AEBBRERS LAY T
X MR, BIfE., HAREWNTAESNDGRI T I RORE, = v=7V 7
TIAF v 7L LT, EefERERM L LTHVWLERATND

PAN Polyacrylonitrile
T 7 U JVHEHE A A o T IR FEHRME I PAN R R A & TN D,

PC Polycarbonate

RY A—AF— b, BATEPERBIEO O & D,
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PC/ASA polycarbonate/acrylate styrene acrylonitrile
PC/ASA T v Ay BIRGDFHT T AF v 7 DO LD,

PE Polyethylene
R F L, BaBHEBIEO O & D,

PET Polyethylene Terephthalate
RYVZFLUTLT7HL— |,

PLA Poly-Lactic Acid
ANV FBEIE, MYB kO T I AT v I,

PMMA Polymethyl Methacrylate
RYAX T VULERATF IV (T2 VKR,
Polyoxymethylene

POM RIFAFTAFL (R T X =)
FRIZANTAREEAY190°CLL T C C N F O BGEEELL T T T & 2 Br e > o
77,
Polypropylene

PP R Tav Ly, RROZEAFPET T AF v 7 ThY | BRECHIRITRE A
VLT L7 AF vy 7-RBIHV LTV D,

PS Polystyrene
RYAF L, BAEMREIIE T, 4 RILHBIIED U LD,

PVC Polyvinyl Chloride
AV =L GRlkEe=VE8),

RCNF Recycle Cellulose Nano Fiber
—RBEIEN) F T 1T Y A AL BRI X 0 B AE LT ONF 2 5 o BtiR.

RTM Resin Transfer Molding
BHEEABTEIE,

SC YT I F =
Techinical Committee

TC IS0 OEFIZE S, CNF 1X TC229 (20054FF%(E) )/ 7 7 v o — KN TC6#K, R
M, ST TEHEINLTVWD,
TEMPO Oxidation Process

TEMPO B (L. TEMPO B&{b.i#1% ONF DAL PRI T ED O L D ThH D, ~
TEMPO (X2, 2, 6, 6-tetramethylpiperidine 1-oxyl radical 2,2,6,6-7 K< X
FNLENY Dy -FFXINOBHTH D,

WPC Woodfiber—Plastic. Composites

AW - T AT 7 EEMEL

Aramid Fiber

HEBERY T I Mg, BBUBER Y T I R (FAuy) EXBIT 720145
o ivie, THEME « Bl o8k Y SREEICEEIL, TEPESER RV, BITAR - W —
TN LI D,

A e Water Jet Process
=v M& CNF i kD —,
Chemical Modification
b et T r—AD 3 OOKEEIEA WKEEE /7 & O PRI L) T F L &
IZELSH D,
Glass Fiber
T A% ZMIX L TEOOTHIK Lz NdfkiE, Wl 7 2 2280/l
VIR APS i DEHETEWTIES, MHEWE « RN - THEEDS &V, WrEE - Bkt - ik
B RS - YEEHM e SICHWDIEN, k7T AF v 7 (FRP) OffiTh
MlicfEibh s,
Carbon Neutral
H—hr=a | EORERRIZE T 2 G L2 S REOWRINE L | M OBERNC X
— kI % bR FEOPHEAFER S, EERITKRE T O R E OB R A

BABRWI L EERT D,
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et itk Mechanical Treatment
i L E— AR 1E < LT ONF 2RI % 72 5 O BB D Jr ik,
ER Case
(ZFx o) BERR R 7E U R D SMEIl D
Kyoto Process
SO A ONF 8UE 5 1ED—D, BV SV T EEEHRRE, VT & KRR ORRE TR ML
- HL. ONF OFKifiZ T~ THIAE & AT 2ALFREEICE R, W TMiEDHF T
BT 2, ThICKY . &EMERED ONF IE T b D,
TIA v — Grinders
% ONF B D —,
Thermal Recycle
W =< U | EEMEN G R —ZEIT D 2 &, BERMSEARETIE, RIS L
Ny — TVa2—R, =T U TNV A I AR —< LY DR —|ZBETH L LS
nTn5s,
BT F Supply Chain . i
— W OJFAEL - S OMEN S, MG, fEHEER, Bk, BOEE ToRKD—
HOBNDZ EENS,
Y gk Wet Dispersion
WARRE | L o g UKo (B 722 TR B ik,
Hydrophilic CNF
BLKME CNF IKERIE I AIBL S N7 BB 1~2%0D CNF T, BEREAIR EO RIS, TDOEED
RECHERTLNFDI L,
Pm— % Cellulose
TN RE 2 4Rk 5 RIR@ 1, 7V a—ANEFIRICHERE L T\ 5,
re—=x=3 Cellulose Micro Fibril
rm7 47U | 3~ g~ RO m = AT PRI R o b D, T T )
IV 7 7 A N—F T TR,
Hydrophobic CNF
BATEONT | imsic vl Lo < A2 7 F A I ¥ L St 2 b L7 ONF 0 = &
Talc
a2 AN GKRTABE~ TR DTS ETHHEEHMART, WA (ot x) 2D
L, BRIL7=b 0, PP EOMTRMEI L L THERINLTWA,
b Fe e Carbon Fiber ‘ o
T 7 7 U VEHETR & & JRORHT R TRk U CE o TofiRHE,
Degree of Substitution (DS)
(B TR F IR EDIFHEMIZB N T, B r— R0 F D80 IR LEAIZE £
% 3ODKBEDEMBI N TV HREE, KADS=3,
Disc Mill
T4 AT IV FHAWE 794 07— LRICEBATHEHRHIND Z LR,
ONF 83 5 kD —D,
+ FtErm— Nanocellulose
A SIS 1-100nm DF ) 27— i Ek Giek o —R,
Thermoplastic Resin
y e | BAEINZ D EFRON 2D, BT L ELMEL RA/E, R T L
TR (PE) . AU FmELr (PP) | AU E =/ (PVC) | ABS #iRANEPER
DENENBE T D,
Thermosetting Resin
BGELERRE | BVEINZ D LML L, BERIEN TERVEINE, =R X RE. 7= — R
DREW BB TH D,
| st ez Biomass .
AR AR RO ABMEETR, ONF OFEHE 2D,
%g7ﬁﬁ& T %
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W&sE - Hak 3L - B - fEH

Bead Mill

E— X3 L T T I v I R EDE— R LR G B iR T EE IR D e, &
BAR—LED, N5,

L Specific Surface Area

PR BB R /- 0 TR,

BV T EHER U

i il
Ball Mill

A= IL BBV & TR & R R TR R 2 . B X I v kD
W< A%,

e A H— Masterbatch

+ FTEOEIG CHbprrr, e, BB E&0 Z ATRIEMEL, AR L T
T 5%,

~F YT Material Recycle

Vg BEEWMEHERILT S Z &, Xy bR MLVOBEERIL TR, &AL, B - ik
e, e, Ly Mgk, BAEPETBIEN 2 b b,

N/ =0 ey s .

oL —tre—RAIr/u7 47 YL

e Mobility
I

FEITA I mom. BBTE

FA T A Life Cycle

Jv BROIMN G, IIT - BRIE - HEZRTHREEICW D E TORFIBERE,
Lignin

Vr=y MR & T D EER I F. BVR—AI a7 47V LDEDY &
B X OIFET B,

Db e Review

SN D HMFIZ K DEED D VIFFHIE AT S 2 &,
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