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[Summar y)

These demonstrations are to show our initiatives in the development and design of
building materials, etc. mainly for existing apartment buildings where deterioration
1s progressing as countermeasures which offer high CO2 reduction effects while
being simple and low cost, and demonstrating their effectiveness. The materials in
these demonstrations are focused on the sashes and window glass of large open
areas where heat flow i1s particularly large, as well as roofs and exterior walls.

The following is a summary of this fiscal year's demonstrations.

(1) Studies toward development and trial production of CNF resin sashes

Improved trial production of a CNF-blended polyvinyl composite suitable for
resin sash material, trial production of parts by extrusion molding of this CNF
composite, and assembly trials of CNF resin sashes using these parts on a
production line were conducted. Evaluation of the parts as individual building
materials and of the CNF resin sashes as sash products was conducted relative
to the target performance (heat-insulating properties, flexural modulus), and it
was confirmed that the targets were achieved. Since it was possible to
manufacture the resin sash products utilizing existing production lines, we have
set mounting of CNF resin sashes in demonstration dwellings as the next goal.

One issue was that although the strength targets were achieved, there was
some variation in the degree of CNF defibration in the molded parts and portions
with insufficient nanodispersion were seen, which are likely to lead to the sash
parts being more easily cracked or chipped during processing.

In the future, we will proceed by (1) performing production of CNF resin
sashes which will be demonstration products and combining them with CNF
heat-shielding laminated glass for supply and installation in demonstration
dwellings, and (2) improving the nanodispersion characteristics, etc. of CNF-
blended polyvinyl composites by improving materials and manufacturing
conditions. We will also verify the target performance achievement status of the

molded parts as individual building materials and the improvement status.



(2) Studies toward development and trial production of CNF heat-shielding
laminated glass

Methods for improving transparency and heat-shielding performance were
investigated and studied, and development and trial production was performed
using the following methods.

First, in Case 1, CNF and intermediate-layer EVA (ethylene-vinyl acetate
copolymer) raw materials were blended together to create a master batch, film
was produced based on this, and the film was sandwiched between EVA films to
produce laminated glass. Although the visible-light transmittance exceeds 80%
and there were no problems with transparency, the solar transmittance exceeds
70% and no improvements in heat-shielding characteristics due to blending with
CNF were observed.

In Case 2, poly (3,4-ethylenedioxythiophene) (PEDOT) compounded with CNF
was mixed with a polymer and this was applied to one side of a PET film to
manufacture a film, and this was sandwiched between intermediate-layer EVA to
produce CNF heat-shielding laminated glass. Visible-light transmittance is
66.2% and transparency is sufficient for window glass, and in addition it was
confirmed to have heat-shielding performance with a near-infrared radiation
transmittance of 58.1%.

In Case 3, modified-interface CNF and intermediate-layer EVA raw material
were blended and trial production of film was performed, with the result that
high transparency was verified.

Based on the above results, from the viewpoint of heat-shielding performance
and mass-production capabilities, window glass and resin sash test specimens for
evaluation in demonstration dwellings and JIS test specimens were produced
based on the method of Case 2. In JIS testing, conformance was verified except
for continuing photodurability testing. (The photodurability testing is scheduled
to be completed in mid-April.)

As future subjects, we plan to install the PEDOT-CNF heat-shielding
laminated glass which was trial produced this fiscal year in demonstration
dwellings, perform practical evaluation of the heat-shielding effects, and feed
back the evaluation results while optimizing the CNF near-infrared radiation
shielding material which is the core material of the heat-shielding intermediate
layer. We will also conduct accelerated weather-resistance testing to verify
durability and also study how to improve the production efficiency of the CNF
heat-shielding intermediate layer with the aim of commercializing CNF heat-
shielding laminated glass.



(8) Studies toward development and trial production of CNF heat-shielding
heat-insulating coating material
This fiscal year, the heat-shielding and heat-insulating characteristics of the
CNF heat-shielding heat-insulating coating material and the strength were
checked before and after the photodurability tests. The manufacturing costs with
and without CNF blending were calculated and compared. The CNF heat-
shielding heat-insulating coating material was applied to a demonstration
dwelling.

As a result, before and after the photodurability tests, solar reflectance was
maintained and the thermal diffusivity was the same for all test specimens
regardless of whether CNF was added or not. It was confirmed that wearing
resistance of test specimens which had been blended with CNF was improved.

The manufacturing cost when adding CNF is approximately 1.1 times.
Application of the CNF heat-shielding heat-insulating coating to the
demonstration dwelling was completed.

In the future, we will continue development and trial production to continue
to improve the performance of the CNF heat-shielding heat-insulating coating
with respect to durability, and evaluate its performance. We will proceed with
verifying its long-term weather resistance. We will deal with the higher cost
through optimization of all manufacturing costs. We will promote the
development of manufacturing processes, standards, etc. toward applications in

society.

(4) Introduction of the developed CNF-based building materials to public housing
and studies toward evaluation of CO2 reduction effect and indoor thermal
environment
The CO2 reduction effect and indoor thermal environment improvement effects

due to installation of the developed CNF-based building materials in multi-family
housing were quantitatively grasped through actual measurements at
demonstration dwellings and numerical simulations.

For actual measurements, in order to grasp the effects of installing CNF-based
building materials, actual measurement systems were set up in 2 public housing
dwelling units with the same layout and orientation by installing equipment for
measuring air conditioner electrical power usage and measuring the indoor
thermal environment in the demonstration dwellings. In addition, actual
measurements were taken of the heating/cooling performance and indoor thermal
environment in the winter and summer periods before installing the CNF-based
building materials. It was verified that the fluctuations in the measured air

conditioner electrical power usage and indoor thermal environment were almost



the same for both dwelling units, and the heat-insulating performance, etc. of both
units were equivalent. Within this fiscal year, a prototype of the developed CNF
heat-shielding heat-insulating coating material was installed in 1 dwelling unit,
and we have started to take actual measurements of the cooling/heating energy
performance and indoor thermal environment, and comparing it to the dwelling
unit where the coating was not installed.

In the simulation studies, the energy reduction (CO2 reduction) effect and
thermal environment improvement effects of introducing the CNF-based building
materials (CNF resin sashes, CNF heat-shielding laminated glass, and CNF heat-
shielding heat-insulating coating material) into the demonstration dwelling were
calculated. If the CNF-based building materials were introduced, air conditioner
electrical power usage would be reduced by approximately 6%. The results showed
that the proportion of time during which indoor thermal environment stayed
comfortably warm also increased.

In the next fiscal year, for actual measurements, we will install the developed
CNF-based building materials (CNF heat-shielding laminated glass, CNF heat-
shielding heat-insulating coating material, and CNF resin sashes) in one
demonstration dwelling and measure the air conditioning electrical power usage
and take various temperature and humidity measurements. Compared to the
measurement results for the dwelling in which CNF-based building materials had
not been installed, it was verified that there were CO2 reduction effects and indoor
thermal environment improvement effects due to the CNF-based building
materials.

For the studies using simulations, we will use the performance value test results
of the CNF-based building material parts and perform a one-year simulation of
the air conditioner electrical power usage and indoor temperature status of the
demonstration dwelling. The COZ2 reduction effect and indoor thermal
environment improvement effect throughout the year compared to the dwelling in
which CNF-based building materials had not been installed will be calculated.

(5) CNF material improvement, compositing, and function evaluation

For the development of CNF composite polymer materials, we performed (1)
CNF surface modification and trial production of composite films with polymer
materials, (2) evaluation of the mechanical strength of CNF composite films, (3)
trial manufacture of laminated glass using CNF composite film as an
intermediate layer, measurements of its transparency, and evaluation of its heat-
shielding characteristics, and (4) investigation of the interface surface between
CNF and polymer materials, together with testing and evaluation related to

CNF improvement and dispersion.



(6) Safety evaluation of CNF materials
As safety tests for CNF, in order to verify the safety when CNF fibers were
scattered in the air, various tests were conducted on CNF doped with a different

preservative than last year.

(7) Economical evaluation of CNF-based building materials

Based on the results of actual measurements and simulations performed in "(4)
Introduction of the developed CNF-based building materials to public housing and
studies toward evaluation of CO2 reduction effect and indoor thermal
environment", the CO2 emission reduction effect and cost reduction effect due to
reduced annual heating/cooling electrical power consumption for an entire
building (per dwelling) after the introduction of CNF-based building materials
were calculated. As a result, the CO2 emission reduction effect was 0.04t-
CO2/year*dwelling (5.8% reduction) and the cost reduction effect was
¥1,839/year*dwelling (7.0% reduction).

Furthermore, regarding the CO2 emission reduction effect, simulations were
conducted for the case of CNF-based building materials becoming popular for
remodeling of existing homes and public housing in the Kyushu region with the
target fiscal year set to FY 2030 and FY 2050. The results showed that for
reforming existing homes, by 2030 if it is supposed that CNF-based building
materials were introduced in 10% of cases, a CO2 emission reduction effect of
approximately 25K t-CO2 in FY 2030 and approximately 72K t-CO2 in FY 2050
can be expected. For public housing, if it is assumed that CNF-based building
materials would be introduced during periodic repairs at the rate of 1% per period,
a CO2 emission reduction effect of approximately 1.1K t-CO2 in FY 2030 and
approximately 3.1K t-CO2 in FY 2050 can be expected. In the future, the results
of the actual measurements and numerical simulations conducted next fiscal year
will be reflected, and the CO2 emission reduction effect and cost reduction effect

will be calculated.
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44


https://www.keyence.co.jp/ss/imagemeasure/sokushiri/news/006/

@-3 MHEHEEERATR O B S RETRDRE

MR BR AT O B S R A A Lz, B S ROBIEIZ@-2 DRl & [F
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CEMBIEREHEEBNENEISND Z E RN ynd, HELEN, BEERE L
bl LT, CaseA TOMRFELLRIIMQREE 6 Hl, mFE 4 H5, & bWEWERR
DiE CaseC TIIMELLFEN I HICE L MRE S H MELEI L 72> T b,

CaseA-1—CaseC-4 T, MEHEHEE N EOHIFEEIT 611 (kWh/4 - ) T,
32. 3% DHIJKA B T X 7=,

2500
100.0% 100.1% 97.7%
1803 1895 94.2%

2000 1849 4783
187 200 "~ og

=-
490 516 482

o 413
503.507.491 455-377

A-1 A-2 A-3 A-4

88.1% 87.8%
1667 1662 1606

437
383

| ®EEDK DEEMZ=1 OEEASE3 ®HEDK  BAEAEl  0AEAE3 |

Og% 69.8% 67

, ,
1350 GL8%  eLi%

1282

—
vl
o
o

225 218 219

1000

HEEHE(KWh/E-F)
vl
S

o

C-1 C-2 C-3 C-4

CaseA CaseC

K I-4-3-8 FRSEERHEEINE

X -4-3-9 |[ZHEIRET /AT D Casel (7 /b I M) 2 HEUE L L 7= Bl
RxRT, Case2 THOEH T ZABANE, Cased THIEADOEN T ZEAL)
K. Cased THIEG OE HEABEEPE A RIZE 2B =R LR L TN D,

AW N T A A L DEHE (Case2) IF, FIIARET L T-0. 1%~0. 3% DHl
TN AT 7=, CaseA BT EIT R 5AL72 U A8, CaseB TIE 0. 3% DOHI )
BRI BT, ZHuE, CaseB, CaseC Tl, EADWEWER LIz LW imEDL
RPN ENY, BEHT T A0 AFEMEDAEN R oTled B HND,

BHE A O E AR (Cased) 1%, FHIEET /LT 2. 3%~3. 1% DHIBZIEN
BoiTz, ZAUIEHEY v > OE A LV Bl O EOBrEWEREAS KEg Iz m L7
7o EEZBND, £7-. CaseC~CaseA DYIKDWIEEREN BV IE L, HITEEE
NEL TR o TS, BABENEK & 72D DiX CaseC (H25) T, FHINBEEIHE
BEEN 3. 1%HP S LTz,

BHIE & o8+ EERERE AL B (Cased) 1T, FHATT LT 3. 2%~5. 8% D
HIRZh A A B 4072, CaseA~CaseC DHAKDWrEVARE 2MEWIELZ BITEEER A3 &
VN, ZAUTAMEE K ORARIC TS 236 ST U AR U CaseA I HEBREEL 238 A

7



L7=72 ., AR OWEMEREN RIEIZH EL727-0 &2 b, BlE&bE+
HEEREEL OB AN RN K E /2D DI CaseA T, FMGIEFEEEE BN
5. 8% HIE S A7z,

ZORERLI Y BRFET O CONF IGHEM 1L, WEMERRORWMEEBIZEAT 555
D, KOEBENZ ERnGyinoT, —Ji, ONF BHAEY > o0 CONF EEG
TT7 ADHDBEANDGEIL, WEWPERED @ W MEE~DOZIE E D,

7.0%

5.8%
6.0%
5.0%
B.7%
4.0% L 3.1% 3.2%
3.0% 2392 7%
2.0%
1.0% 0.39%0.3%
0.0% —
-0.1%
-1.0%
Case2 Case3 Case4
TIZEDE BEENhE BlEEShE + &8

| OCaseA OCaseB DCaseC|

I-4-3-9 #FRMEREHRENHIREE

78



4-4. FLHESHDFE

() HERXETHEA

FAHEEIZ= T a O HEERE, SNRENEOFHIEE 25 E L, il
%ﬁémztoﬁ_\mmﬁﬁﬁﬁm%m®izw% PERE, EARBEBREOAH -
E%%M%ﬁokomﬁbﬁémmﬁw%%i7z/®ﬁ% BAEN, WEFED
IFFAETHY . TEEOWEMERE/ ENAETH D Z & 2R LT,

£72. BF L7z ONF W —7 ¢ MO v N A T2 1T EFICREL, =
X —VERE, ENIRZUREEO IR 2 BRME L7z,

Qv zal—vavitkdied

FEREETEIT ONF 1E AR, (ONF BHAEH > o, ONF VG /77 A CNF JEWTEL
a—F 4 U TK) BEALFEASOET X (4 C02) W, ENIRERE M FAhHE
OBV I ab—va TR L, ONFIEHEMZEA LTSS, =7 3
DOBEIHEHEDN 6%EEHIR S N DFER & e o7z, BNEREE G 22 BB BT /8
STWAREHOENENEIM L TWBRER E o7,

() §&DRE

WAERE LT, B L7z ONF {EHEHS (ONFEEVG O T A ONF R a2 — 7 ¢
VIR CONF BHIRY v o) & BRBEEO 1 EFICREL, =7 2 > O f* ﬁg\
TR EEE 21T 9 . ONF V&G M IEE T O FERIRE R & bele L, ONF & A 12 &

8 C02 zh&., =EWNEE R Eh R AR D,

W2, BAZE L7= ONF & M DA COMREMEORBRFE R A4 H LT, HiEY 2
2 L— g T, FEEHEETOD T a L OfHE &, SNIEEIROER S
2b—a UEITH, INFIEREMIEE O I 2 b—a VSR L, R/
Zil L T4 Co2 hE, ENIREEREEN o RE2RHT 5,
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5. ONF Z#DekE. avRPy MMe, #EEST
5-1. CNF & PVA L DEEE
[2. CNF JEENE o H 7 A DRHFS - BAEIC T 72/EH 0@ CASE2 ORI~ v
LZBET DRE AT o 72,

(1) PVA &LReHE CNF DEEIE
D DEEFIZB L ONF #48 PVA 7 1 L LD R
CNF R I DS ZEATFAET D 72D e &
WAR Y = —IZxf L CTHEBEENEm WD &N fF S
A, FITIHBERY) v —DO—>ThAHARY E=/L OH
Tova—)v (PVA) ZRY~—p& L TGRIRL, &
LT ONF & DA b T 4 L A aET 2 L b BIT-5-1-1 PVADILZEE

BICHA T 4 L BOIREE ST LT, (—#=t)

PVA LTI, Mt B2 5 PVAL (&7 ABEE 89 mol%) & PVA2 (7 LALEE 98.5 mol%)
ZIRIR U7z, CNFIZIE, 10 wt% /KRopHUR (Pl S 7 TEROMREE C % 1 )
ZHAWz, £, 2.5 g DPVA % 25 ml DA AU ZHAKIZHIZ, 80°C T 2 K>
TREDLZEITED 0.1 g/ml @ PVA KIERAZFABL L 7=, FARL L 7= PVA KEEHR 10
ml & 0.5 wt% ([ZAR L7= ONF KOk 2 g ZIRA L. CNF/PVA IR G KIEIE % i
FL7=, FIERED CNF/PVA IRAKIERE T VI B T AL, SR CHhE L Rok
SHI%, TII Ty TID ONF/PVA HET 4 VLA ERE L o, FRROITIET
CNF RO PVA 7 4 L A HERL L7, RO -5-1-1 1257 4 LV 2 OFRBSM % F

n

L i,
K I-5-1-1 ONF #24 PVA 7 1 JL LGRS
PVAZULE  PVAKA®K? CNFKAR? CNFEFZE
YT ILE
(mol%) (ml) (9) (Wt%)
PVA1 89.0 10 - 0
CNF/PVA1 89.0 10 29 1.0
PVA2 98.5 10 - 0
CNF/PVA2 98.5 10 29 1.0

) 0.1 g/ml b) 0.5 wt%

@ CONF #E & PVA 7 4 L LDOMHIRER

X 11 -5-1-2 {Z. CNF/PVA JRA/KIAIRF L OV CONF/PVA A7 4 IV ADEE /R L
77 ONF Z# A b L7=7 4 LA Tld, PVAL X0 PVA2 I2B W T, 0B HMED E
T ANVERELNTE, ZDEE, R ~—FOKBEOSHENEWEE ONF &
DOFAEMER BN L ZREB LTV 5D,
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I-5-1-2 PVA LKRehE ONF DEEKB®R (B) B&U
BEBREMOEREINTI-CNFEEPVA T 4 )LL ()
(a) PVA1, (b) CNF/PVA1, (c) PVA2, (d) CNF/PVA2

(2) PVA L2 E CNF D#EE1E

(1) DFEFRA TIC, LV AKBESEAEDEVPVA & U THZICPVAS 28R LT-, £
7o ONF ZE T 5 Z &I L0 RS EmEEU I IR e 2 s D (3, 4-=F Ly
Fx v F A7 =) (PEDOT) & DEAILZEITVVRW, PVA3 278 U ~—H8f & 5 i
M7 4V AORIEEIT- T2,

D WiER{E CNF D&

FTEE®D CNF 2 N,N- A F)LARL AT I K (DMF) (2l A, RIS CHTERHE D>
IR, WRIZ, KIBOREZ 10°Clz L, WHBERZ R L2k, EFREXF.
FTEED 7 v r Z)LIR g% 50 5303 TIRZIIZTH T L, IBE Lic, IRWT, RS
10 fEEOEHET NV U A0fEf= ¥ ) — VERIRICEI L, AR LTIk %
el U U A & ) — VISR T L. S Iz ¥ ) — /LT RBHIR S Tk
LR D E TR BAEZ MV IR LTz, BB EZKICIERIE, B e To72%. Ko
B OIRRETEIL L, #il{k ONF 24572 (KM -5-1-3), A/L7R U FEHL DB AR E#
FEIX, oo ofR»BEH L,

O-5-1-3 #ER1E ONF DIKiA&
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@ PEDOT & CNF m#E &1L

0. 2 wthDHIELL CNF DK 3 BiE 50ml ZFHE L, IR A I TIRMEIC L7e, 2
DIEWRIZ 3, 4-=F L A F v F 47 = (EDOT) % PFTER. MA7-th, PHHEE
B AR L, EDOT 20k S 7=, IRWT, EABGHE LTULA XY il Y
¥ L EGlRER (T11) < n AKFP/KERHE 2 BT e &, BN L7z, IR T 24 R 2 S TR
BTN A N CET - A2 1T -7, B0 % 0.6 wt%E Tleffs L. PEDOT 51k
CNF DRIy ER 157,

@ PEDOT #2& 1k ONF (A2 5iE

AN RN K 0 | PR 2RI L7z, I -5-1-4 (X, ¥ % A MEIZ
L0 {E#RL U 7= PEDOT AL ONF 7 ¢ /b (R 94. 5 nm) O AI-UT ARSI A~
RV ERLTND, AHDEHEETIE, 89% (500 nm fFiT) & MW iBEHEE R LD
%P Ly UTARAMESL (800 nm fFUT) TIX 73%DFEEMER L 720 | PRE 95 nm FEE D
=7 4 )L DB N T I3 R UT AR AMEIR O JER I E 2 95 2 & 3B S 7z,

100

Bl 3RS RS
D SE—

90 2 3T R RIS(RRER)

80 f

Transmittance (%)

70 }

60
400 800 1200 1600
Wavelength (nm)

I -5-1-4 PEDOT #8 &1t ONF &R D St R U414
KIE: 94.5 nm

@ EHAEPREREDI-ODFiERET

@-1 PEDOT #5& 1t CNF Z ;&R D AR

PEDOT #-A{b ONF Z 8B AR{EIC & 0 BT 2 7= 012iE, B TR OKEE % 200 mPa -
s PLEICm ESERTER B, £ 2T, BLIKOKMEZ EF 5720, R~
5-1-2 BRI ORI -5-1-3 (/" K 912, PEDOT Ak ONF 25 A7 2B LK DO
B2 Et LTz,
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# I-5-1-2 PEDOT-CNF 8% & PVA3 KiZRZ ALK Y —RBEBROFAR

Ry —; PEDOT-CNF dis. :
PEDOT-CNF i L s PEDOT-CNF
A T PVA3RE ReE mE AReE anE
(witdn) (q) (wi%o) (g) (wit%e)
BmA 10 30 0.6 5 1
BB 20 50 1.2 8.3 1
BilC 10 30 1.2 5 2

KI-5-1-3 ZTHROFAHR

e RN o )
No. 1 BEA 10 - - 15
No. 2 BB 10 . - 38
No. 3 BHEA 90 T4/—L 1.0 8
No. 4 BIRA 10 FmEEMER 002 1
No. 5 BilC 10 FmiEtERl 002 1

FEROBTHREY K72 —7 L — KRBk, A5 2R Elica—F7 0 7 L1,
B, AT AL, AR BT A0, a—T 4 ORI, WV Y v
7V —F =XV, 30N LT, a—T 47 t%, BIREHREZIToT-,

B -5-1-512, a2—TF 4 7% DT T ADIMBl %~ LTz, PEDOT-CNF 43 Bk /3
Ble SN7-BTHR (No. 1~5) Tid, LA SN TV RNHD XY HFHR Mo -tz
RUTz, E2. 5 OV 7O CIERINA & LT, FmiE Rl Z 7z No. 4
& No. b NELERHYEIE T, mWEAMERE BT,

PVA3 @A ZEH No. 1 No. 2

No. 3 No. 4 No. 5
I-5-1-5 a—F 4 5D HSRADHNE
BITHROEME: 5l
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@-2 PEDOT #8 &1t ONF SHEIEDE St 14 ) 5T

PEDOT # &L ONF 22— ¢ > 7 AT A% T, e 2 58 L 7=,

M II-5-1-6 (o~ d &L 912, EEABWEREATF o —LER » 7 22 H T %
WAEREL, EF0G, BEKBEEZRE LR, | BEICNTRED LR %
BEFUTo, 70, BRSO OMEW RN A REC T 272012, AT Y BT o
N —ZBAERO BFICEWTHi L7z, fRE LT, RI-5-1-4 BLOK I -5-
1-7 12T X912, No. 2 DWEN 7 ATl b m WG RN G S Nni=, Ll
235, No.2 OHEFE 7 A% 38 um EJE 23 < PEDOT-CNF DIRENE <. DT
HPFRNTZD, BH T AL LTUIARETH D, o, WEELEKh-7720,
ERFZIRINA 2 N2 72 & 2 A ) — I OERIN AIRE & 7p o 72, & <2, No. b
DOYFET 7 ARMERIT, REBEOH T AR E Y HF 3°CIRE L/ ZMHI L, R
& LT, IRBERHEEEMN 25.5% LIk bmEm< eofc, Len> T, LD R
BIOFHRILAE L LT, No. 5 OF > P OB NEAE Th 5 &l LT,

ERREE | ~——lseccHIRELRE

O-5-1-6 BRLUKBHIC K DEEF v oN—DEELROEREE
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50

Ref. A
40 Ref. B
— No. 3
O No. 1
N No. 5
oK
Ll
30
AESM
Fe it 5 kfc*
TR ETERE: 30 min
*fo: 7—hhY T3, 1fc = 10.76 Ix
20 : - -
0 10 20 30

FB&T8%R8 (min)
O-5-1-7 BUKELIZEDTF v o/N\—NDEE LT DEE

KRI-5-1-4 75 RERDEE LFMNFH R

iR A RE 30minkD:aE aEEHE"

() (C) (%)
Reference A 248 46 .4 -
Reference B 25.1(R4{E) 40.0(RAfE) -
Reference C 249 | 39.7 | 0.67
No. 1 255 377 18.1
No. 2 258 347 40.2
”‘—T1{E :"—Tzﬁﬁ
No. 3 253 376 17.4
No. 4 251 38.0 13.4
No.5 258 | 36.9 | 255

Reference A: IS XD &
Reference B: #SX +a[fRELHvbT1IL 53—
Reference C: A5 X+ TR F*EAVRT1ILA—+PVA3
Ry~ Rq) = (To-T
REKEE(%) = (R Ru)= (T To) X 100
(R~ Rq)
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@3 3153 Y RS & UREHEDFE

PEDOT-CNF Bl 7 /b A DB 53R Y SR A AT L7z, HEleE LT, PVA3 B~
£V 53 LOVHIR® PEDOT-PSS (PSS 1ZA Y ZAF L v Z L7k U E) M 2%Bi4 S h
=7 4V D ERWE, #O-5-1-5 IR T & 912, 138D 8% PEDOT-CNF %
BTHILICEY LAGEL< Y, BT TR, MELRm 2D I LA
BN, Flo, BYEEERIZ 103 5L o T,

RI-5-1-5 RY<T—T 4 ILLDF| o5k YIRE

SLL PEDOT PVA3 [EE 5loRYEE
SAEW%) BHEW%) (am) MPa

#RIPVA3TI o)L L 0 100 40 22.4

PEDOT-PSSE&

PVA3T AL L 2.0 98 40 22.7

PEDOT-CNFEZ&

PVA3 T4 )L L 2.0 98 40 31.9

® PEDOT #5241t ONF BR&ZE T iRD&ET
G&-1 PEDOT # &1L ONF DR — LT v TARK

72—/ to B—/LD 7 Z ETHIRETE LT 52 & Z2&UHIZEVT, PEDOT 4
BALCONF D 20 U "MV Z 2 7 LUV TOA R A FEMi L7-, PEDOT #&t CNF
BRUE. TIRFEBRD 270 5D A7 — /L CHa L7z (X T-5-1-8).,

II-5-1-8 PEDOT #5&1L ONF DR 77— L7 v T&ERK
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®-2 PEDOT #2841t ONF B2 ;RO R —ILT7 v TR

U TIRIL, PVA3 % 1.35 kg # vV, T -5-1-9 s O 5Tl L=, #5E
LT, K5EEIL 285 mPa s, pH 4.83 £7¢20, m—/L to m—/LDF Z 7 HIjl
ETa—7 4 U TICRERIRRERES D5 Z LB AREE oo T2,

— -_'!'f!' Sp— d I — y
TR g E

PVAS#HEZ KIZIN A,

- INELTIERR
PEDOT-CNFK 5 8H PVA3KE#
BT HEROERK
£
w4
(Kg) (wtt)
PEDOT-CNF 0.027 0.2
k 12.096 89.6
PVA3 1.350 10.0
FEGEIER] 0.027 0.2

pH4.83, ¥5E 285mPa-s
I-5-1-9 BT RDOFAR

® PEDOT #5481 ONF 2R Z R U= PET 7 4 JLLAAD Y S ET7EE

BONEBTIHNODOE—L to B— X B 7T T AR LT, 4uEF
T, PRIEOEM L LT F L Ui = L EAR (BVA) 7 4 L AEHW
HTYETHSTEN, BRI D OKOELEETIEIZIL 110°C ~OMEBLIEL 720 |
EVA 7 4 )V D FER OVRE IS HERR SIT=72 . 7 4 VA FE % PET ICZ8E L7=,

B IM-5-1-10 1T, PET 7 4 /b2 (50 um) Z M IZH W e r—/L to m—/UZ L D =
—7 A T IRRERT, TRl LRREZR LT,

TFO PET 7 4 /v 2 OHEH HEHHEE 10 m/min)

TRO #KbEft53 25700 an 0

TR ~A7ns7eT7BTERIC X SH

TR@® W CNOEEE 80 C-H HEE 110°0)

TERG HIHRY T

AIESN T KA T ¢ v 2T, WE M%7~ L, PEDOT 41k CNF OREEIX 11 um
FREL72o7 (KT-5-1-10), F7oZEFRIFIE 500 nm lZBWT T4%RET,
TRANEDORIN B R STz, 7 4 7 1BV T, EVA 7 4 /L A2 X % PEDOT AL
CNF 7 4 V5D T7 I 3 — MEZE L7, 2zt fEs LT, b7 &
ORLEICHEA Lz (12, ONF RGBT ZADBI%E  BRIEICAT -Et 2-1 218) |
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PEDOTZECNF
IRDBRDET

L TR

.T‘.....

HI-5-1-10 O—)L to A—JLIC&Ba—TFT 1 UHIFIZL
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5-2. FMEEE/KIE ONF DYER! & #RE ST
[2. CNF #EEAE AT A DB « MBI IA T 7= MiFt) @ CASE3 o H R~ ¢ L
LT A B EIT IR o7,

(1) F:mEERKIE CNF oD Ff 2
@ FmEEKIE CNF )R &Y

Ao A7 ARFHBEICHW LN R Y =F L g e = L ILEAR (EVA)
I, PVA &G U CHUKIIZR AR Y ~—ThH D, £Didh, RIENIZE O E
4% ONF 1L EVA ISR 2 FEIEMENMEWNE ZE 2 b b, 2T, EVA & Ok
i bEE5Z &2 HRYE LT, ONF K OBUKACALEE 23807 72, ONF 2 DB
KEiEE LT, 7TEFMMERT AT IVEEG &I LT2BOKIEDE A7 & O F71ENFI
HITWNDD, T OITEE & DOERRRIEOFHALHBA T v DL 37
WZERED B D, & 2 CRRFIOffiE e HIEIC K D ONF Riff OBKILIEZ FEt L.
T VAT 7C ONF R & BUKM 72 R Y ~—CHET 5 FIEOBRREZ B LT,

e L= AIbIBIL, BEOT7 = ) — IV RE ) v — & T I U ROLER A TR
YRR S, ZAUC ONF (FPill L 7 TR ¢ 2 14 ) 2o EHi-
%, —ERFMBDNZEE D 2 &K, ONF REICH Y ~—ZEG RO A T
B S5 ARBKILIETH D, BEARAIIZIL, ONF 250 mg IZXf L CTE/ ~—F8
X OBEREAIA HE T 50 mg, 7V OE /) ~— L EEFITENL LN E LS RD LI
Mztcey 7=/ —NHRE/~v—LLTCfDOE/ ~— (A B C D, E) #H
VW, ONF OR Y v — B 25l iz, LU, RiBUK{k ONF 2 Z 440 pA-CNF,
PB-CNF, pC-CNF, pD-CNF, pE-CNF & FKFe 7 5, X IO-5-2-1 (ZIXKFFR mefK{b
CNF @ 0.5 wt% DMF 3 HR D EHE %7~ L1z, pA-CNF Tix, JFEbE L THWE=E
~ — OGRS L TRER L o T,

KRPHECNF pA-CNF  pB-CNF pC-CNF pD-CNF pE-CNF

I-5-2-1 Rk & ONF & K U'REB/KIE CNF 0.5 wthrr BURD SR
SERENE: DMF
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@ FHEDAHE
@1 REBR/KIE ONF D E FIEMIBEEIES
ZE U - BAEE (TEM, A AT, JEM-1400 plus) ZHWT, JL#EEE
80 kV |Z CTARIUE CONF 35 L OFR I B/KL CNF OFEREBIZ2 21T - 7=,

@-2 REHKIE ONF OFEHEREA D5 Bt il

KU ONF 38 L OFRHBKIL ONF 23 0. 1 wth& 722 X 9 ITHEmE Ok,
DMF, =&/ —/b 7 ki THE) (ShZ, 70— 7 RO R C 1
SRS RIS Lcob, iRz BRTBE L, 7220 A ZI2 LY ik
L7z,

@ FmEBE/KIt CNF DFE MR
@1 RmEEE/KIbL CNF D EFIEMIRERES
I -5-2-2 |ZARUE B L ORI ERKIL CNF O TEM BBl 2 £ & o=, &£
HIBR/KAE CNF 13XV T30 b R ONF L [RERZR T 7 7 A R—03Blg s Tz,
PA-CNF TIZ 50 nm LA F OB - OIRIEDBIEE SvTe, THUTR LT, pB-
CNF, pC-CNF, pD-CNF, pE-CNF TlX, Z DX H 72T /) A XK TR I
ot

LY

N 1-':%‘?—@

4 { s A N : o . .

LA W e T . O - ¥ NG

8 Y e I i (P Wy A

: S : S R AL ¥ o B VAN (R i :

P TS o, ’ ., GRS TR = i ’A_ L B R
AT VA £ T 7R N
. z ] y SRR 4 ) AT

S L s By - I N .‘ 7

e J - - R _."" - < 7 g < 7 A -

I-5-2-2 K& H & UEmEmEE/KIE CNF O TEM ERE &
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@2 REBR/KIL CNF DEHBEA D2 B ED ST

1-5-2-3 12, RUUE CNF 3 L ORI BKAL ONF & &2 0.1 wt% T
SIS BIRO T E A7 LTz, RUHE CNF TIIAK E DIF DI IZE—I2 558
L. fO@EES T AGEOEENIBIE Sz, Uk L CRimsik{b ONF
TIE, K DMFIZhnA, &V BUKRIZREEEEPIZ S 08T % 2 LR S vz,
PA-CNF [ ) —/L 7 iz, £72 pB-CONF, pC-CNF 3= /) —/LZ B <
LT, £, p-CNF & pE-CONF TiE, =& / — /AT Th AT
MIPHER ST, IZE D LT, SO DORERIL, RY ~—#AEIT LY ONF
RENBAE SN Z L 2R LTS,
Acetone THF

FOLECNF

pA-CNF

pB-CNF

pC-CNF

pD-CNF

K - =

I-5-2-3 Rk & ONF £ K UREBKIE ONF 2 BURDNE (BEREBHER)
O: B—58. A [RIFDE. x: B
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(2) ZmEEE/KIt CNF & EVA D#E &1t
D FKEEKIE CNF & EVA DAL T 1 L LDRE
EVA (FEfg B = /L4y 40wt%, 7~ 70 KU »F4E#) @ THF 5380 $8 3 OV CNF
O DMF /8l & T2 /ERL L, IBRA L1z, 5507 CNF/EVA IR E T VI h
v 7H60°C TMA LN LERE L, WA RE L, 7V v 75 CNF/EVA
BET7ANLEHE LY, HIREOFMEICHW T, RI-5-2-1 2% 7 4 VLD

LM F LT,
FI-5-2-1 CNF 54 EVA 7 1 JLL DR &4
TR ONF OTESE EVA/THF 280& ~ CNF/DMF 3 84&
=E (Wt%) FRAE (9 2 RE W%) FAE (9)
EVA - 10 10 -

KRE CNF/IEVA  kZE CNF 10 10 0.50 1.0
pA-CNF/EVA pA-CNF 10 10 0.50 1.0
pB-CNF/EVA pB-CNF 10 10 0.46 2.2
pC-CNF/EVA pC-CNF 10 10 0.49 2.0
pD-CNF/EVA pD-CNF 10 10 0.43 2.3
pE-CNF/EVA pE-CNF 10 10 0.55 1.8

CNF [X EVA IZx] L 1 wt%

@ T4 ILLDHEIREER

1 -5-2-4 |Z CNF/EVA J&A45 B (DMF: THF=1:10, wt/wt) 3 JL OV CNF/EVA 4
T A4 IVEADEBREZ R LT, FHEE/KIL CNF @ DMF 438 & EVA @ THF 43 Bk % 1R
ALEEA. WIS R ONF 2 W24 & i L CaEWEIa AR S
oo ZHUIRY ~—fEIC LD . ONF ORHEBBKEENT-FERTHD LEEZD
b, CNF/EVAIRGKZF ¥ A L TERLZER 7 4 L AIZBWT Y, KHEER
AL CNF AL L7z EVA 7 4 )V A TEWBIAMENSE bz,

FMMLCNF/EVA  pA-CNF/EVA pB-CNF/EVA pC-CNF/EVA pD-CNFIEVA PE-CNF/EVA

I-5-2-4 CNF &£ EVADRE®&R (LK) BLUVERT 1 ILL (TR
ONF [ EVA [=x3 L 1wth, 2BURSEIE DMF:THF=1:10 (wt/wt)
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(3) REERKIL CNF A EVA 7 4 LLDEDHEH S RbH &K U244 ET
D REBFKIL ONF A EVA 7 4 LLZRAWE=EhE S ADHE
KIEBKIL CNF/EVA G 7 4V A FfEE L 5508 H 7 AL, CNF/EVA
BET 4NV L% 2.5 emX2.5 emlZHy FLIEAT A (V—=F AR T A IR
i L3EM) THeZ, 70°C TIE BV L A5 Z LIC RV ERIL T,

@ A E
Q-1 MEIRERER
AELTZ-ADLEN T RAZHMATEERL, VXA ATITEDEEk LT,

@2 BRRARY FILAIRE

AIELT2BbEN T ADOBAANRY L a, A TELERN LS (UV
3600-Plus, EEEERTR) I L OB ERA B 2EE (ISR-3100, SEESRERT
) ZHT 300 nm A5 2500 nm OFIPH THRIE L7z, HEEEEBOHEHIC
. BEE@RAEY 7 b =7 (DLT-UVPC, EEBUERTRD) Z2F|H L=,

QFHE#E R
G-1 MIRER
X1 -5-2-5 IC/ER L7=BbE N T ADEEEZ £ L i, RAIEL =PRI
RU~—T 4 VA, HTATERZ LIk, REOMMNRL Y, B3
MERM E LTz,

HT7 XD H EVA AEUECNF/EVA  pA-CNF/EVA
5

RS bt

UL 1

pB-CNF/EVA pC-CNF/EVA pD-CNF/EVA pE-CNF/EVA
EEEEED 144 .

7 1 P 99 + =
T

Bl

I | 3 38 B LI | 1 Ll I

I-5-2-56 ASRBARELIUVELEHSADNE (FRIREHSZADHE)
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@2 FBBARY FILAIE

M-5-2-6 |ZRIE LTt 7 ABLORIEICHW A7 A 1 DA
WFEI AT DB AT "L AERT, ONF 28 £ 72\ EVA 2 & 28504
LT H L ONF 2B ET 5 Z & TRHEEIR OB R RN AT L
Too LU D, FEBAK(L ONF & RUE CNFIZ L W ER L=/l T A
DARY NV EHIET % & pA-CNF/EVA Z 5 < AT DOREBKIE ONF DA
T, RHE ONF OFAE LY bBBENM LT D5 ENEERTE, b OfR
i, ONF OFHERAK(LICHEV EVA & ONF ORI ELI27-0Th b &%
2D, £N-5-2-2 |ZHH L7 AshEREELE LD, REEH O pA-
CNF/EVA TIEEFARMA & 72 o 7223, LIS O TOREBERKIL CNF DA
T, RUWHE CNF DA LV EWERSE STV D,

100 -

AR FRIE
9 |
80

e E %

------- hERAZL (2R 1)
—EVA

— RBECNF/EVA

— pA-CNF/EVA

—— pB-CNF/EVA

—— pC-CNF/EVA

—— pD-CNF/EVA

—— pE-CNF/EVA

T %

70

60 | [

50 'H " Il L 1 1 Il : Il 1 }
300 400 500 600 700 800
Wavelength (nm)

[-5-2-6 EHEHSADEBARY b

KI-5-2-2 EHEAZ RO BEFERE

el BA&t&EEE (%)

L 90.8

EVA 89.2
RYHE CNF/EVA 87.1
pA-CNF/EVA 82.2
pB-CNF/EVA 88.2
pC-CNF/EVA 88.4
pD-CNF/EVA 88.0
pE-CNF/EVA 88.5

BSEBEGEFEAFANEY 7 b7 (DLT-UVPC, SRHIEFRR) ICTEH
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5-3. CNF&HIEEa VRS y FREERD ONF DBk e
[1.CNF #HEY ~ v OBA% « BEICmT 72MFt BV TR S ONF &/ Y
gL RY w FHIZEIT D ONF O ECRIED MM 21778 » 7,

@ CNF EHIEEEa VRS y FREADHE

ML, RIM-1-2-1 IR L7Z LIXIL BN3fE L7 ONF G FHE 2 RY v b S-
7. S8, SOBLWV, 7727 L LTONF Z2EAEEFIC ST & RISKMETER LG
ERHR ORI A VT TR o 72,

@ FHtiAiE
@-1 S8
ONF G AEE a RY y hOSMBlZ BRCRBIS LT D2 VA ZIZL VRt LTz,

Q-2 WHEDOEHE
L— Y —BEEE (VK-X1000, F—x2 24 2 MWT, WiRilea1T-7-,

@ FHlER
@-1 SERER

K I-5-3-112, CNF EHHEE 2R Yy b OfIE B X OEWriE O @i 2~ L
72 ONF 2510 S-7, S8 BLVS9 TiL, 77U ZITITRLNRVAGD KA
A U RWEICBE ST,

T IAY S-7 S-8 S-9

= =

i, 8
EE I

BI-5-3-1 ONF EHFEEI VRS Y FORAIE (LK) SLUHE (TR
RENIL. BrEEREAE
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B2 I DERE

I-5-3-2 12, (NFEAEEa Ry Hﬂfﬁﬁm 1/»—47“‘~@ﬁr"&§ﬂ X o BIEE
RERmUlc, b—V—BAMEE L AW TCRRBIZ IS S-7. S8 B LS9 T
I%. ONF % L < 1% ONF LBl L7 Dk %ﬁ:&?f%mé RAA MBS,
INHDORERLY ., HEHRTO N OSSN RS ThHhdEEZLND,

> S S50 S-7

00 100 pm % 100.um

I-5-3-2 CNF EFEEQ VR Y bORE - L—F—BEHIRERRER

@3 £&o

2 O CTIERIE Fu72 ONF & A 5 BRI AE 13 il (i = 4 L OV T IS ) oo 1a) |
DHER SN (RII-1-2-3 /7 ONF §FEE 2R Yy b O ERIESRM: & fE
LOFAMRER), — ). INFEAHE Ry M. ONF 25 F 20 ERHE &
e IITRRCY > SEMICE L « KIF DA TRT W, a2 Ry MR Ok
FBIEZAT IR o TR, ONF OEHEIR & B 2 B D HEERE E IR I feRE S
Ni=Z o, MTREOER - KIFOJRK E LT, HWEBIEHIZIIT S CNF 04y
BORTDEREZLND,
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6. CNF =AM DRLMEDTHME
6-1. FTMM#EE
CNF OZaMEaER & LT, ONF filiffE 3 28 PR L 72 BR O L M MR T 5 72D FEAR
i & B BB H A2 TRIN L 7= ONF 2kt L CERFEOREBR 21T > 7,

6-2. FFE{HE#ER
(1) nanoforest-S (FAIEHI%A L) DMEMER LS EERMEHER
D&
nanoforest—S (FGIE A7 L) DIEY % N 5 28 B MEBR

QHAERB
FARITF T AE K OKRNGE 2 T, PEBRIE O IR FLHFERE DA B 2 1R
ERAR

QA ERE

a) [IPBY L mEIESR 57T /D 255 1 T (BUT=56 57 kD 4 55 1 1) OFUEICHE
DEEETEREDOED 5 FEMELED 585 (BB SRE 17 5 B 63 4 9
A1 H, Rl BEASEE S RE 208 5 k2844 A 18 H) KUY M§4W
Z P 2 28 BEFPERRER OO BARE) 15 K& OSBRAE SR ORI 7 iAW T (Gl o5
B R R e e E AL A E R AR R S8R R 1L 4E 2 H 8 H)

b) THHUL T ES AR DO FIEICHOWT) CERL 23 4 3 H 31 H., AR
0331 55 7 5, Fpk 23-03-29 fFE 5 =5, BRI 110331009 5, Hf&diE: F
% 30 4 3 A 29 H (HEAEFE 0329 5 13 5-.20180326 HFHE 1 5 BRI 1803293
5) WCED D TERFEMRER] o THEZ D1 IR 229828 Bl |

@DEH

nanoforest—S (& 72 L) DIEIRIERFRAEDO A W% | (RHNEME(LRIEGFIET
K OE(E T T XX F 7 A TAL00, TA1535, TA98, TA1537 K ONKIBSE WP2uvrA %
FANT T LA vFaX— g VB VBE Lz,

ARROMER, TR TORBRFERICIB W TEIFER 2 0 =—FD 2 ED 2
AR CHoTZ D, BRFEMITEME L HE LT,

L 727> T, nanoforest—S (PHEAI7e L) ITIZZERE BFEFEEN /2 H D LIk
ST,
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(2) nanoforest-S (FriREAFERI) DMEMZERAWNSEERMEHER
Dk E
nanoforest—S CITHIBAEA) OIRAM % IV B 28 FL R RUER

QHERB M
FAIF 7 AWK ORGEZ HWT, $ERWE O IR RFFRED A 2 R
ERA

QHAERE

a) 9P EIER 57 2D 2 55 1 TH (BUT=26 57 5D 4 55 1 1H) OFUEICHE
DEEETEREDOED L FEMELED 585 (BB SRE 17 5 B 63 4 9
A1 H, Rl BEASEE S RE 208 5 k2844 A 18 H) KUY M§4W
Z P 2 28 BEFERRER OO BARE) 15 K OSBRAE SR ORI 7 A2 >\ T (Gl o7
B e R e e E L A E R AR R SR EAS R 11 4E 2 H 8 H)

b) THRULFWE S TAR DR O HIEICOWT] CER% 23 4 3 H 31 A, AR
0331 55 7 %, Fpk 23-03-29 BJREH 5 =, BRERAFEES 110331009 5, Hf&iE:
A% 30 4F 3 H 29 H  HEA% 0329 55 13 5-.20180326 HUJHE 1 B BRI 1803293
) WCED D TERFMERER ) O THIEE 2 F D18 )7 229828 BLEER

@DEH

nanoforest—S (HrPE A DIRE RFREDH BA | (RENEIELRIEGFET
K OMEAE T T X I F 7 A TAL00, TA1535, TA98, TA1537 K ONKMSE WP2uvrA %
HAWTT LA X aX— g R KV BRE LT,

AREROFER, S9 mix FEAFE T ROFE T &S, TN TORBREKIZIVTRaME
XHMED 2 [FLL EOBEIRAR o v =—OBMNNRO Hiv, £ O FEMES
PO BT T BRI NE & HE L,

rede. B C RIS 3206 L 72 nanoforest—S (gl 72 L) DA % v
LRI MR | GRS K01-6864) (23 T, nanoforest—S (#1772 L) 1.
ERIFMEIIREORE R TH > 72728, nanoforest-S GIHIIBAEAD (& EFLTWD
SRR Y. AR OGRS R G L2 TREERN m W EE 2 b b,

L 725> T, nanoforest—S GITHABHIE AN ITIXZEREEFHKENH 5 D & |
ST,
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(3) nanoforest-S (FHARHEH) @ EpiOcularTM EIT (0CL-200) ZFALV5 in vitro R
R B A B
D&
nanoforest—S CHHELIEA]) @ EpiOcularT™M EIT (0CL-200) Z fHV % in vitro iR
R R

QBB
EpiOcularT EIT (0CL-200) % VT, #BRWE OIRREIE DA 2 5 i3 5,

QI ERE

“OECD Guidelines for the Testing of Chemicals, No. 492, Reconstructed
human Cornea—like Epithelium (RhCE) test method for identifying chemicals
not requiring classification and labelling for eye irritation or serious
eye damage” (Adopted: June 25, 2018)

@DER

EpiOcularTM EIT (0CL-200) % VT, nanoforest—S CHHHEBSIEA) o MR A
DA 2 5 L7z,

R AP RRER 12 35V T, nanoforest—S CErFLRGIE ) FE 0 Al e A= A7 28 O SR &
88.2% & 720 . HRAITEMEDHIERMETH 5 60% 2 X T2,

L7223 - T, RBRSeE T Clx. nanoforest—S CHrEIBLIEHD 1 TFERIELHE (Non—
irritant) | (UN GHS X/434%) &HIE S iz,

(4) nanoforest-S (Fr#RBAERI) @ LabCyte EPI-MODEL24 SIT AL 5 in vitro K&
R R R
D&
nanoforest—S CEriLEH]) @ LabCyte EPI-MODEL24 SIT % AV % in vitro K&
IR

Q= EEB#
LabCyte EPT-MODEL24 SIT % FV T, #BRE O B2 RE R DB 4 735,

QA ERE

“OECD Guidelines for the Testing of Chemicals, No. 439, In Vitro Skin
Irritation: Reconstructed Human Epidermis Test Method” (Adopted: July 28,
2015)
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@DEK

LabCyte EPI-MODEL24 SIT % VT, nanoforest—S CHrIBLIEH]) o K &R
DA A FH L7z,

R JERIPAMERBRIZ I\ T, nanoforest—S CHT LA IE ) #E 0D Al el A= A7 32 D 4 fifE
13 110. 1% & 72 0 | R FEHRIEME ORI EFRLAETH 5 50% %8 % 72,

L7em o T, RS T i, nanoforest—S CETHIPHIE A 1% TIEAIM: (Non—
irritant) | (UN GHS X434k (X4y 3 =& Te)) &EHIE ST,

(5) nanoforest-S (FTAHER) OMEFLEEEMEZAW LB AEEHER
OF.3:
nanoforest—S CETEIEIE ) O FLEALT 2 i 2 U 5 Yefo (R 52 5 R

QAER B 8
F ¥ A == AL A Z —OfifidpAE e (CHL/TU #ifd) 2 MW T, $RmE o
QR EFREOAEL KT D,

Q@ ERE
“OECD Guideline for the Testing of Chemicals, No. 473, In Vitro Mammalian
Chromosomal Aberration Test” (Adopted: July 29, 2016)

@DEK

F ¥ A =— AL AZ —OMtiFpHESE R (CHL/IU #ifd) % FV>, nanoforest—
S CETBLRI ) DYt R BF FHFRE DO A A RET L7z,

FERRRALERYE D S9 mix FEFFEAE R TiL. 1000, 1400 K Tr 1800 pg/mL. S9 mix fE(E
TCiE, 500, 1400 K& TN 1800 pg/mL, 24 FFREEFALIRE CTiX, 250, 500 KO8 1400
ng/ml DEEARZBIEL LT,

A3 B 2 RE O AR K OBy S R oD BB RE 18, IR ALER TR 0D S9 mix FE
FAE TR ONS9 mix fFE FIFONC 24 B EAALEE O W I T, BlEL
T RTCOWBRYMERET, BEROYRT — X OfPFANTH 72720, fiE
B N O B & DI & HE LT,

PLEDRERG . nanoforest—S CETBIBHIEAD 13, ANRERSA: T ClIde /R B g
EHE LN ORI LT,
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(6) nanoforest-S (FTHRBLEH) D~ o R /IMN%ERER
DOFE
nanoforest—S CHHILIE ) O~ v A/ Eik R

QHAER B &
~ U A HWT, #EBRWE O/ NMEFFERE DA B2 BN THRET 5,

O8N
“OECD Guidelines for the Testing of Chemicals, No. 474, Mammalian
Erythrocyte Micronucleus Test” (Adopted: July 29, 2016)

@DEK

7 WERORE Cr1:CD1(ICR) = 7 2% VT, nanoforest—S CHTHLBHIEAI) /N
HEEDH ARG Uiz, 513 24 BRI O 2 [EhEGsaHRe 05 & L=,
85.0~340 mg/kg/day Z X E L= THaBRICIB W T, B OSE T A FEEE & L 796
WE ORI ED, MEHEOWTIIZEB TS 340 mg/kg/day DL B EHEE Sz,
L7z - T, FEhinJGE/R ik K& TH D 340 mg/kg/day ZWERWE O AR &
L. A2 THN LU 170 LT85, 0 mg/kg/day DFt 3 HEZRE L. IMZkBrix
Fh U=, BtEICHEZEN e S SN0 BWNITED S A fER LT, xFRRRE
(ZIE, BEMEXHIRRE R OB MERT PR EE 230 U, Bt FREEICITBEHA (ZEEK) % 20
mL/kg C 2 [FERE O FRGIRE O & 5- 21T > 7o, BPEMRERCIZ~A h~A > C & 2
mg/kg/day CTHEIEIENE G- 21T > 7,

IERRR TR, EAERIFE L Lz 2 B G 24 FERZICB W T, mf®E
?® 340 mg/kg/day £ CTOHRMERDOT X TOHETHLTILA LIRS T2T28,
RELT 3 HEAHRMEOEABIEHEL L, B0/ M2 A9 5 25k
FRIMERD HBIAEE  (MNPCE/PCE) % FH~37=,

FEARBIEL L T2 R ERE DT T O HEIZE VT, MNPCE/PCE 1L, FatExt oy &
T2 OHFPHANTH > 7720, FBRWER 5 X0 /LA AT 2 YR I ER D
HBLIII L7226 oo LT Lz,

PLEDFER DS | nanoforest—S CIHIPHIE A 13, ARRERSA: T CIIIMEEFHR L

2NH O &KL T,
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6-3. FLHESEDERE

KEEEIL, v —2F ) 7 7 A 73— (nanoforest—S) DM ERER & LT, A5
JRMEERER, ARAI RS, BRI, R B E R, ~ U R MR A 1T o
720 BHIEANZ USIN L 72V nanoforest—S o 7L K OBHEH A — 7 — 38 B
P UCHESE S D AN AR LMl 21T o 72, WEEEE OB A DR X, A=
FRMEREAY L ARRBRILAMOIRERTH Y . REEOYIEAIR X, 2 Fo
AREFREREEMOIREHITH -T2,

AR DOLPMEABROFER., Br#lbiEH 2 sl L7z nanoforest—S D28 ¥ [ 55R
DIHHIME & HIE S v, BHIEAI 2RI L TV 22U nanoforest—S D2 B JFMERER 132
P, S HICERFEHERBRUSN O LRI IS TRIEDORER ThH -T2,

ME— B P E & 7o T B RFMEBRIC O W TEET L L, BERIRMZE LD
nanoforest—S (Xf2MED T, SFEEMH LB ANZ S D 2 FEE OS5,
25 B RRER O RGIERE B B LT AlREME S mW B 2 b D, BB AR 57 D22 B
PERBRIE R 2 MR Lo & 2 A, WEFEEMH L72BER T O E R NMERE S D I
P HFMERRERIGNE & DIFHRTH O . AREEEH L I2BhE A oF = Fms R b e
L2 FiEA & HICE BIFMBREM O TH oo, £ 0 2 FEHZIRAH & LT2BhE
FIELIZ O T ORBFEMFEBRIIEE ST\ edoTz, £Z2 T, BIEH A —I—IC
BWTHHPEANZE £ D 2 DO W TERFMEREREEORER L 2o T
REROFEMSE, B IO 2 FEA L Lo 0L BT RO 2 O TS X9
LTV &L ZATH D,

28 B R BR I E A B 2 (RN T 2 720 ORER CTH 0 . S RN IE H 2 iR
AB L7z nanoforest=S 1%, Z OB CTHHEDRER Lo T2y, ST 72 S B ITFEM
7o R (IRFEE R, R e, iR R, ~ U 2/ alli)
ICBWTIEETREL > TV DT REELHAEE ST D LTRSS RBEIT RV E A
bild, LInLns, ZFEK THROELREBZ 2 5L, BRFMERRLEZO-E
TORBROBMEERERDODDIBELH D Z D, 5RITS DI BEAI O
ROBLIE A 2 TN L7 WL OB 72 E IR S D,

FIEMEIZ DWW CEEMICHREET A 72O OFREICIL, ARIER L T~ 2/ R
Ozt TP Z W ZREREER ) [T oAV =y 7~ A&z
ZEIRAE FEABR . [Pig-A BBk (MK) | "D, T b ORBROE7: £ LV 2tk
DIGEE S HIZHED D Z LIZOWVWTHABROMRGRETH D,
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1. ONF ;& FHEHM O#FF M ETE

7-1. BREHE
(1) CNFEREMEAIZ K 50028t EZHIBIRR VIR MEIBEIRDEH
DC02 HEH =AIBN RO E H

CO2 HEH BRI, T4, BAFE L7- ONF V&AM O T EFEE~DE A 44 02

hE, ENIREREOFHMIZ AT 72 MF TOFERMBLONT I 2 b—3 3 U Ofh
a2 EC, ONFIFHEMEAZORY AR (1EFHZY) 2B 2EMOm
W2 S B RO I X5 002 HEH BN 2B T 5,

@3 R MRS RDFEH

= A b HIBEIRIE, ONF i M EAZ OB 2R (1 {EFHTZ0) IZBT 5,
FEROWRIRBEEIRIZ L DR L AT A3 A MEIBIC K 220K &2 HH 5
24

(2) CO2HEHERIBNR T aL—2a v DE

Zo1% ONF JE @M 23 K L= e D, CO2 PR B R DS I 2L —a v %
179, Yab—ralilblco T, BEFEZ 2030 4F (N W BEEAERL) |
2050 4% (i FEts BEARRE) & LTRET D,

¥, REEITIFEEIINTOTEXEEERRICER L TWAH =, JulliiEkizs
i AETE~O NFIERHEMBEAZEET 5, £z, IR LT HEZOFBNZONT
%, T4, BAZE L7z ONFiEHEM O EET~DE A, 44 C02 ZhH., EWNIEEAEREE D
P AT 7o) B W TR A EEAEFEEZ R E L TND T LA E %,
Bz RNX iR EFMT DT DO AR THZ L2 BELTIBERY 74—
LMEEZXNGLE LIS & LVENNZ > TAZXAT =R Z2FhT 5 Z
EEEELT BEEONEFEEEZNSRE LGS L LTENENETT 5,

7-2. CO2 HEE=HIFHIR R UV X MEIFIRDELER
(1) CO28E B AN R

CNF{EHEMEAZOEY R (1EFHZD) IZBIF5 Co2 i &EIX, T
(@ DHEICLVER L, RIFRIT-T2-10LEBY,

FEROGIEENE S DB, AR 1, 395kWh/4F « 7, A 1, 314kWh/4F - F
L%, ThEb &Iz, JUNE O 002 PEHFREL 0. 463kg-C02/kWh T CO2 HEH &
AT 5 & BART0. 65t-C02/4F » 7, A% 0.61t-C02/4 - F L7210 €02
PEH EHIBEN R 0. 04t-CO2/4F - 7 (5. 8% & 725,

(a) CNFEREMEAROEYEE (1EFRHEY) [2H1F5 02 BHHERIBEMR=
(CNF SEFEMBARIOEYEE (1EFHY) OAEREEENE
— ONFEREMBAROEYMEE (1EFHY) DAEEHEEENSE)
X FIMEAD C02 HEHi %K
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x®I-7-2-1 ONFERAEMZEIEEE 1 FICEALIGE® C02 HrHAIRE

SIEEHEENE CO2fFhE CO2#khE
(kWh/%-F) (kg-CO2/%-F) (t-CO2/4F-FF)
(A] (B]=[A]x JUNBHOCO2HkiEARE [(C1=1B1/1,000
(0.463kg-CO2/kWh)
CNFEFETE AR 1,395.00 645.89 0.65
CNFEZTEAR 1,314.00 608.38 0.61
iR -81.00 -37.50 -0.04
HIiRER -5.81% -5.81% -5.81%

(2) 3R MHIEZR

CNF {EHEMEAZ OB R (1EFHTD) ([ZBT mEEEHIREIT,
TRE(M) OFEIC LV ER L, 72i, mEEEEHIMIT 4. B L7z ONFIEH
MO EEE~DOEBEAN, 4 C02 2R, EMNIREBEREOFHmIZ AT 72fEt) To
HEKELE DY, FERHS » ABB L TWWD b0 L LTHEIHT S, ERIFER
722D &R,

FER OB ENEE BT, AR 1, 395kWh/4F « 7, B A 1, 314kWh/4E « F
LD, TEb &I, JUNEOE ) EAR 17. 19 F/kWh 38 LT 22. 69 F/kWh'

(BIMEHEIZIS L D) CHREEZRFET D L, AR 26,373 /4 - 7, &

A% 24,535 /4 - F &7 X MHIBEHRIT 1,839 M/4 - 7 (7. 0%8) &
%5,

(b) ONFEREMBARDEYENR (1EFHY) ITHEFH53X MEIBHR=
(CNF ZFREMBARIOEYMER (1EFHIY) OAERBHEEENE
— CNF ZREMBARDOEYENR (1EFHEY) OAERHERLNE)
X AMBENDENEM

&xIO-7-2-2 ONFEREMZEREEE I FICEALGEDREEEAIMEE

SEEHEENE AEEHEENE mEEE MRS
(kWh/£-F) (kWh/A-F) (A/A-F) (A/E-F)
[A] (D]1=[A)/85R [E]1=[DIxSuNEH OB EAH [F1=[E]x858

( ~120kWh : 17.19F/kWh,
120~300kWh : 22.69F/kWh)

CNFEFEM AR 1,395.00 174.38 3,296.68 26,373
CNFEFRZMEAR 1,314.00 164.25 3,066.83 24,535
HlhE -81.00 -10.13 -229.85 -1,839
HlliE -5.81% -5.81% -6.97% -6.97%

VUM AR L CO A FEMITEE T Ty (A~— 773V —FF ) EIER 10 T 2T
VIE. 60 7 _XTLLF) T, &1 B (~120kWh) . 2 BfE (120kWh~300kWh) TOEJ1f# H &I
BT AR ERH A (2019 4 3 A 156 AL,
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7-3. CO2 HiEEBIRMR I aL— a v DEHEKR
MBEEEY IJA—LEFEEZRRE LI-BEDOERGER
Vial—varOEMIHIEY, BEFEE TIC ONF {FHEMZEAT 58
HY T —2MEFEE, LTOFIETHT2 (KT-7-3-1),

OES e[

(A) ZEICBITDBEEY 74— MMEFHEFEH

(B) (A OFERIZ, 2EOBEREE T EI3 3 2 JuN sk o BEZLE 7 0 EIA % #
JFEPbESLZLIckY ., JUNHIRICE T 2B Y 7 4 — MEFKE R
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Z T EIEOEEY 74— A THEZ NS BEFE £ TRIZWTHERT 5
EIRET D, BREICBIT S 1HFEHZ0OBEEY 7+ —2MEFHE LT, Hir3 »
EOFEEY 7 4 — L LEZIEHFROEEEE (o) DR FETHRIT 5L, 1 48
HT-VHIBT8.5 T ORET D EEZLND, TE HIEEFEEE TOEREY 7
F—DEFEE U CHEA B CHERF LRI, RO-T-3-1 0 B0 THD,

RI-7-3-1 2EOBREY IJ+—LEEDRBEFHK

FE 2020 2025 2030 2035 2040 2045 2050

BRERUTA—METE

RIEEFS (5F) 578.5 3,471.0 6,363.5 9,256.0f 12,148.5| 15,041.0f 17,933.5

(B) AMMIKIZHIFHEEE) T+ —LIEFFHOBEHER

JUNHIBIZ 3510 ABEEE Y 7 + — AEFHROREMICH TV | REOFEFEHIZHD
HIMNHI O F OB EE2FH L, ) TREL-2EICBIT AR 74—
LMMEFEICHTADLED Z LIk JUNHIRIZ T 2B ) 7 4 — 2 L
LTI EE LT,

MESE - LHERE ) ORFERFETH D 2013 2BV T, NIRRT 5
BEREF T 2E D 10.3% (FN-7-3-2) ZHD T2 Enn, 2EOEFHK
WX LTI L B2 UM s o P45 s A2 L CTRT 5, BRIFRT-7-3-3 ©
EEBL,

RI-7-3-2 2EOBEEFHRICEHH LI NNMMBOEFROEE
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—FE | HREEs &t

2EH 28,598,700| 23,503,400| 52,102,100

aviibiihc 3,155,700 2,192,400 5,348,100

r=]nall=t 996,600 1,166,600 2,163,200

=1 214,900 78,400 293,300

RIFIE 369,600 185,600 555,200

REARIE 448,400 238,700 687,100

KoE 304,200 173,200 477,400

SlFE 329,600 128,600 458,200

EREE 492,400 221,300 713,700
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RI-7-3-3 AMMBIZHITEEEE) 7+ —LEEDRBEEFH

Z£EOBIRIIA—- METORBEFE (F) | uHns
BIERUIA— AMEEOREEFER (F)

FE

(A] (B]=[A]x0.1
2020 5,785,000 578,500
2025 34,710,000 3,471,000
2030 63,635,000 6,363,500
2035 92,560,000 9,256,000
2040 121,485,000 12,148,500
2045 150,410,000 15,041,000
2050 179,335,000 17,933,500

C) AIRILF—AKEBNE LEBREY IJr—LFFHOEHER
ZIZTE, BERY 74— MMEFEROFTYH, ONF G AN 28 AT 5 AREMEDN
FWERGAEND Ao —xtRE2H L Lc Y 7+ — 25 L7 BEEE
TEXMNGLETDH, BTOY 74 —AZK L, FH1FZ2EHE =R =K BORE
Y 7 —LMMEFHEREL THEET 2, MRIFRD-T-3-4DLEBD,

RI-T-3-4 EIRLF—KZEZBWELEBRE) 7+ —LEEDRBEEFH

FUMHIEICE 3D AT F—WRENTYIA-LEEFID
- BESRUTA— METORBEFE (F) BISRTA—- MEEORBEFE (F)

(B] [C1=[B]x0.1
2020 578,500 57,850
2025 3,471,000 347,100
2030 6,363,500 636,350
2035 9,256,000 925,600
2040 12,148,500 1,214,850
2045 15,041,000 1,504,100
2050 17,933,500 1,793,350

(D) CNFEREMZEALERE) J+—LEFFHOELER
C) CEHLIEZAZ RV —REHBOER) 7+ —2MEFHDO S B, K1 %
I ONFIEREM N EA SN EIRE L CHET A RIIRL-T-3-5 0L B0,

KO-7-3-5 ONFEREMZBEALEBRE) 74— LEEDQRBEEFH

AIRNF-XRENTUIA-LEEMTD
BIEUTA—- MEEORBEFE (F)

CNFSERIZMN2030FF TIC
10%EBASNBBEDHEL

CNFERZEMZEALL
BIEUTA—- MEEORBEFE (F)

FE
[ (D] (E]=[CIx (D]

2020 57,850 0.01 5,259
2025 347,100 0.05 189,327
2030 636,350 0.10 636,350
2035 925,600 0.10 925,600
2040 1,214,850 0.10 1,214,850
2045 1,504,100 0.10 1,504,100
2050 1,793,350 0.10 1,793,350
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BT — MEFBORIBEFEFE (F)
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(E] [F1=[E] xCNFEREMEALLZCOHRE
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2020 5,259 210.36
2025 189,327 7,573.09
2030 636,350 25,454.00
2035 925,600 37,024.00
2040 1,214,850 48,594.00
2045 1,504,100 60,164.00
2050 1,793,350 71,734.00
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Q=EMHER
(A) NINHIRICH T E2LEFEDEFFHDEE
FUMNHI C B D ANVEEE DR FIL, BE O [EE - LHHEE o Ta
RINTWD, F#H 10 8 (3R OABEZOFEFROHERE LD &
R IXVoEmIcH D (KII-7-3-6),
Z 2T, BT O 2013 BT A TUNHBRO A EFEEDOET R TH D
25.1 H P %, ONF{EHEM ZEAT PO ERET S,

(BFFR) A EEE —e—{IERK (FE)
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26.3
26.0 25.3 25.1 560.0
22.0 L 520.0
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18.0 496.4 - 480.0
14.0 L 440.0
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HI-7-3-6 WNEXEDNEFHOER
TR BE MEE - LR &b SITERK

(B) ONFFREMZEALLEAEREDEFHMOFLER

(A) TRIE LTSN O NEEEDOEFTED 5 b, NEEEOTHIERIZ X
D BRI 1 %I ONFIEH@EM PN EASND LE L TRIET 5, fiRIIERT
“T-3-TD LB,

KRI-1-3-7 ONFEREMZEALEAEEEDREEFH

JUNHRCH TN EFEOEFE (F) | EHUEREICLOCNFERZEMN1%EA
EINZHEONEXEORBEFHR (F)

FE

(A [B]=AIFEREEFE+ ([A]1x0.01)
2020 250,700 2,507
2025 250,700 15,042
2030 250,700 27,577
2035 250,700 40,112
2040 250,700 52,647
2045 250,700 65,182
2050 250,700 77,717
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