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Summary

A commissioned project on the performance evaluation of the Products using Cellulose
nanofiber (2015)
Weight saving for the instrument panel of automobile by using cellulose nanofiber added
wood plastic composite (CNF-WPC)

In this task, wood plastic composite (WPC) composed of forest thinnings as a biomass
filler which was reinforced and reduced in weight by the addition of cellulose nano fiber
(CNF) was produced. The performance of CNF-WPC was evaluated. Also reduction of fuel
consumption and CO2 emission by using CNF added WPC as instrument panels were
estimated.

(1) Design and production of CNF-WPC

Production line for both wood flour with CNF by disk milling and compound by planetary
mixer which can produce more than 250kg/h was verified. The optimum condition for
production was determined by the comparison of moisture content of wood flour, rotational rate
and disk clearance of disk mill and fluidity (MFR=5g/10min).

(2) Design and production of CNF-WPC products

High-quality-designed prototype was produced by CNF-WPC with less than 25% of wood
filling rate (this correspond approximately to 15% of weight reduction). Recyclability of
designed prototype was evaluated.

(3) Performance evaluation of CNF-WPC products

Performance and volume efficiency of CNF-WPC products were evaluated in order to verify
that properties of CNF-WPC was the same or more than that of conventional composite material
such as talk filled plastic. Prototype of assembly was made by CNF-WPC from compound
through forming using laboratory-scale equipment which can be applied to quantity production.
The prototype filled required properties. Also requirement of quantity production system which
can qualify the CO, emission reduction and economic performance was clarified.

(4) Effect of the usage of CNF-WPC on the reduction of CO, emission
From these research described above, reduction of CO2 emission by replacing talc filled plastic
with CNF-WPC was simulated. Based on the simulation results, 25% of weight saving and

reduction of 30kg-COze/unit were achieved.
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- - | I.'.I
Z -/ - " -b -v Ve | :r
}ﬂ \ 4 |
y
(a) (b) ©
B—2. 34 JEHBEICESETA

IERY | AEGHEARMIT, mWARBELA L TREY, REEEER»S b
HEHEEAM & L THEAE LTV D LT 5,
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@EFEY AT LDOWeT

7. CNF A0 ARKybbk o i

F—2. 2R THEY . RKREEICB O TRIFMEICHENR S 280X EEE &
%, KRTA NTITEE TH D720, AEBEOEICIS T 2 ABOHERIE
R, LEEB- T, TEHIRYZVWAEEBKAL 2D, UL D ICRIHRE b
ORI MAX CBBIT 2 Z L NEE LV, —F, AEREIFELONT R
HY. THBHEA—D—/1 7 AT L03FH) 300t~500t/ ABE THH 2 L n b,
100t/ H it DRE CTRAETEZ D74 U FE LV, ZOHE, BED ERIT 40
HBHMRETHY ., HF 0 FRILRMIER T, 22T, ZffilciETs
B MR OIS TR Z /L Lz, [—2. 3 512i%, Btk EZR~7,

=

K—2. 35 RpIHFKE
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4. CNF #HIMWPC =230 > KR

REFIZBNTUL, a0y FUBRBEFEORMEZFAT 224 BEL LT
BO., EB L, TOREK. 2 TORMEERIL, BAFEX VI RET T 2AF v 7
IR 72D, £— 2. 31TE. BB XU = "0 RORFEHZ R
T, B0, ABEZFIAT 5720, BEE LV LAZBHEDO T A K
DREWV, (HL, ZHiE, ZNANITRETTIAF v Z7IZBWNTHHERICZETHY,
PR PEIZ B D TIERIEY | RO Em WL ZERR L. MEH AT 5 2 & 035
EE L, [ERIC, CO2HIBUICIBWTHIRIL T, VI RIETTAF v 7 LA
Uikl 2 i3 2 L0 B, $PEMEH BRI, ROEERRA e D,

H#—2. 3 BELELNTND 2 ROMEFHE

IiE IEHH HA {ff B3
aVINHUR TE8E CNFAY XK 12 A/kg  [125% 700 (@49 /ke)

R)FaELy 163 M/kg  [74%7& 0 (@220 /kg)
RINE 10 M/kg  [[1%3%0 (@1000H /ke)
BIEME 5 M/kg  [EEELY
EE 5 F/kg  [BREEETE
=t 195 M/ke

ElE & AHE 3 M/kg  [1A:6005H
EHE 1 A/ke  |BEfFEE%{E
&t 4 M/kg

EBE 30 M/kg |IR{ffi15%

it 229 F/kg

AR 55 Fl 4% 34 M/kg |#EFIZE15%

=t 263 M/kg

581 TEE =AM 263 M/kg

BIEME 5 F/kg  [EEELY
EE 5 F/kg  [BREEETE
£t 273 M/kg

ElE & AHE 3 M/kg  [1A:6005H
EHE 2 M/kg  [13505H
Ei 5 H/kg

EBE 42 M/kg ||JR{#i15%

&t 320

HR 55 il 4% 48 M/kg |FEFIZE15%

£t 368 M/kg
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(4) CNF {&HELShOfE RO CO2 HEHHITEEN R D IREE

OB EH AL 0 CO2 P # o B b
AZiE BB CH 2 2 N0 FEHET T 2T v 71281 D kD B Rk
BETO CO2 BAREL R, AEEIIENHE TITRBEREZHNTHD, Z0
KNS BHALNRE DI, PP LTI AT v 7 REFEMOEZEYEHARE W,

£—2.

K— 2., 4 ZILTFE T IF o 22075 EFRD B EEE TO CO2 7844

BAE GHGIR B {7 (1004 $5%k;IPCC, 2007) GHGHEH 8 (kg-CO2¢)
EHMEELVEE]
PP 0.75 kg 1.839 |kg-CO2e/m2 | (IDEA R)TBEL ) 1.38
LY } 0.25 kg 0.036_'kg-CO2e/kg__|(IDEA 2)L%) 0,01
=DV A V)] 0.78 [kWh 0.554 |kg-CO2e/kWh | (IDEA ZEEH) 043
SRR 1.00 |kg 1.400 kg-CO2e/kg | (CFPFRY 5L FIFAEAET —2(EM)ver. 1.04) 1.40
[(EMBELVEEEE) 3.22
\(BEZE]
AERBEEYLIE 0.00 kg 0.028 kg-CO2e/kg |(IDEA BEEIANEE (—FE, KBAL, CHBEHHMERO Y—ER) 0.00
IIRF v REEMNE 075 ke 0028 |kg-CO2e/kg | (IDEA WEANALIE (—BE, REHL, CHHEHHMERQY—ER) 002
T5AF O RBEEYEEN 0.75 |ke 2933 kg-CO2e/kg |CEHHRI0%ELTHE 2.20
T BEIE Y ALIE 0.25 ke 0.984 kg-CO2e/kg | (IDEA BT A4 (— ) H—E R) 025
(EEHE) 2.20
[Total] 5.42
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@CNF #EAH#HE D CO2 HEH & WL

F— 2. 5IZi%. CNF I WPC I281F e B RIE £ To CO2 BEEE R
T AFEFEITEAM TR BEREE VTS, £z, Ak L7z BY ., BEF
BT OEFEAATEZLEZHEIILTNWDRED, VI FETITAF v 7 &
BB 50%. 747 =0 CNF A KBNZ LT INETOENTHD, LLENRN
5. 25%WINTIHIEE A EZENR RN, BEIZE T 5 CO2 HEHEIZZ V7 T
TIAF v 7 LRICHEHE L o> TWD, LR -> T, PP LTI RAF v 7 RBEHE
Y OEHHEH AR E 0,

Z—2. 5 CNF I WPC (25175 R 5 IEE TD CO2 FE44F

BAR GHGIE 8 {37 (1004 #5584 IPCC, 2007) GHGHEHi 8 (kg-CO2e)
EMBELUEE]
PP 0.75 kg 1.839 kg-CO2e/m2 | (IDEA R)FAEL ) 1.38
PN} 0.25 kg 0.024 |kg-CO2e/kg | (IDEA A#MFv7) 001
=AM 0.78 [kWh 0.554 kg-CO2e/kWh | (IDEA ZRiEEH) 0.43
ST H AR 1.00 |kg 1.400 'kg-CO2e/kg | (CFPFOS 5L FIAAIEET—2 (EX)ver. 1.04) 1.40
(_J'xiH‘]ﬂfs;UiEﬁ?r) 322
AEREEMLE 0.25 [kg 0.028 |kg-CO2e/kg | (IDEA GERILIE (— 8, REAL, CHHAEHHEMEROY—ER) 001
ISRF VI REENE 0.75 kg 0028 'kg=CO2e/kg | (IDEA BEANANIE (—FE, FEELL, CHBRBHYMERQY—ER) 0.02
IIRF YO REREMEEH 0.75 ke 2933 kg-CO2/kg |CEHHR0%ELTHE 2.20
T BRI ALIE 0.00 |kg 0.984 |ke-CO2e/kg | (IDEA 1BIT QL5 (— ) H—E R) 0.00
(EEHE) 2.20
[Total] 542
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@CO2 Pk HHITBEN R O R & G5E D FE P

AE, A2 EHE VALK 512, fEZBW TR, BiFEOZ V7 BET T A
F v 7 & CNF I WPC TliEEWn7zewy, MEMEOMREEN D LB B K 9T,
CNF Ky OWMEZIEINT D5 Z LIEARETH Y, 2L, vt FORE N
ST PP PHIBEN D Z L I3WIFETEL, LLARns, BREELEET, #2117
FHET T AT v 7 LEEERELSELZD EMFRMECTORENEELL 720 | #Hi-
R DFEE . RERMICRFENELS 0D, AL, Zhbik, F—EEE L TH
FLEGAETHY, CNFIRIMWPC X, VI RETTATF v 7 L VEEET)HD
B R, HHAMEINERCTE D, Liz-> T, ®iEick i) 5 CO2 Bl B
L CiX. CNF %l WPC OfiER S HICED D Z E NI B EHERRA o F e 7R
Zaxs
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@CO2 HEH B DR

D2 CHE, SEBEC FBY R L7255 0 CO2 BRI NI R L CHRAEL

7o FZ— 2.
BT,

K—2. 6 HEFEFNIZKITS CO2 HEH#EE 75T 5 7 0 DIRIMEF

6 121%. HEIEFAIZIRIT 5 CO2 Pt &4 FHHE T 5 7o OARPLE B

T4 s
BEEE- /- EREE ke/B) 1,380 ERSIUHRICETHILEREDSATH AL
BEIE1EICTIRNRETHHEXK 4 (20124128 —B#AEN BARLETER
HEDOERE (%) %)
K 11.
M Lo/ i pa  [ORERCHEERDREEN (KT (TR
= = 7H BEE HIKEER) JUBRRAELNE-EE
= ) 132 2 M AmE T
INEL - EERFHE 2,385 10.5
e Y =1 HERAESEFTAL-AMEFMEFE EEDOF5I
HREEHYRELEILE (km/L) 0.009 SRS (BR25EIA)
18 HI-YEITIER (km/104F) 100,000
BEHRE IPCC2007, 1004 I LY 4L LT-GHGHEH B
V)2 (kg-CO,e/L) 2.81 IDEA V> (R4 - 8- )
2)LYPP (kg=CO,e/kg) 5.42 EEGHRE (- 8- - )
CNF+ K¥3+PP(kg-CO,e/kg) 473 EEHHES (FH- 2SR EE)
BETVI LD EHBEE (%) 25.0 20.0 15.0
HERMFCLSFBMEE ke/B) 55.2 55.2 55.2
BASEMBICLEEBMEE (ke/H) 414 44.2 46.9
16HEYDESHHE (ke/E) -13.8 -11.0 -8.3

A U 72 356 B R DR Bl & B4 T » T OFE RS . 25% 0L FoiEA(l
IZA[EEC, AREHERELZEATIVUL, BEIE 1655720 13.8keDiX &AL L 725,

£—2.

H=V DT A 7Y% A 7 CO2 PEHEERT,

711X, CNF i WPC fEHIC BT o E(b b HHIn s 1/

HF—2. 7 BEERICEEITS 1 2DV D74 74 2 CO2 HEHH

1EHT=Y

" . CO S CO S CO B8 =

WERKm/L) | ANVROL | e e mm | e (2t oo
[E Tk 11.56 8648.19 299.18 24318.70 24617.89 2461.79
15%8 21t 11.64 8592.81 254.31 24162.98 24417.29 2441.73
BB E/ EE 0.07 55.38 44.88 155.72 200.60 20.06
20%EE1t 11.66 8,575 239.35 24111.52 24350.86 2435.09
RS/ EE 0.10 73.68 59.84 207.19 267.02 26.70
25%E 81t 11.69 8556.28 224.39 24060.27 24284.66 242847
Bl =/ RESE 0.12 91.90 74.80 258.43 333.23 33.32

AFERIY, BETHD 0ke/BEER LTz, 2D CO2HIHEL LT D&

2020 X, 6.6 T t-CO2e/4, 2025 1% 229.4 T t-CO2e/4ED CO2 HIJEizhH23 A,

A D,
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