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Nimz, H., Angew. Chem., 13, 313-321 (1974).
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_ _ Char yield Flexural Biomass
Epoxy resin Curing agent Td: [°C]Y Td,, [°C]V (%] strength  content
[MPa] [96]
EP828 (M%) TD2131(RHER) 361 378 23.7 120.1 0
EPS8(EMER) 0 oo (36 | 363 242 - 342
Lignin (Eucalyptus) : 319 i 349 25.2 — 39.5
Lignin (Bamboo) EREE 245 - 35.4
Epoxidized lignin (Cedar) ~ TD213L(EMMM%) {203 | 3% 441  — 633
Epoxidized lignin (Eucalyptus) E 275 i 311 40.3 — 62.8
Epoxidized lignin (Bamboo) 266 313 66 T 647
Epoxidized lignin (Eucalyptus)  Lignin (Eucalyptus) E 274 E 307 41.3 : 77.7 i 86.1
Epoxidized lignin (Bamboo) Lignin (Bamboo) EF259 E 298 32.8 j 79.1 ; 87.3
Lignin (Eucalypters— 1,302/ 340 40.0 630/'\%
[ Heat-stability property for solder-dip resistance (;2500C) ] [Strength of conventional cured epoxy resin (59-120 MPa)]
1) decomposition temperature at 5% weight loss (Tds) and 10% weight loss (Td,,) by TG/DTA
(heating rate: 10°C/min, under N, atmospheric), 2) at 600°C
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= gj/
%
_ CNF-SEC WMa-10002 AMa-10002 FMa-10002
i (243°C,5min)  DP = 630
< > DP=233 " BiNFi-s (SUGINO MACHINE Ltd.) oy
1 um J
(1.6 KV, x40 K) _ _ _
Fig. 13 Cellulose nanofiber from residue after water and Fig. 14 Tensile strength of film made of CNF.

methanol extractions, and bleaching with chlorous acid of steam-
exploded cedar, CNF-SEC (243°C (3.5 MPa), 5 min).

DP (FILO—REAE) =234 Super Masscolloider MKCAG
MASUKO SANGYO CO,, LTD.
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| 7RRUEEtEILO—RF+/T74/8— CNF-SEA |

Fig. 15 Cellulose nanofiber from (c),

I.e. residue after water and acetone extractions, and bleaching with chlorous acid of steam-exploded aspen,
CNF-SEA (224°C (2.5 MPa), 5 min). DP = 500

Water soluble m Tensile strength
material 25

mYoung's modulus e
500 nm < Acetone soluble lignin
(1.6 kV, x100 k) E Chlorous acid soluble lignin = 20 T
o s S
S £ 15 E
= S
§ 2 3
iz £
= 8 10 o
° f g
— =]
i = s S
0
| II I 1A%
Fig.16 Ratio of component to dry weight of steam-exploded aspen. F19-17  Mechanical characteristics of various composites.
(a) steam-exploded aspen (224°C (2.5 MPa), 5 min) |: Polylactic acid (PLA),
(b) residue after water and acetone extractions of (a) II: PLA+5%CNF from (c),
(c) residue after bleaching of (b) IIT: PLA+5%CNF from (d),
(d) residue after sodium hydroxide treatment of (c) IV:(PLA+?)%CNF (BiNFi-s,WMa-10002, SUGINO MACHINE
control).
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(1) R (RAA—RR/ (AT R) - YA TTER - it - RO AR - DS

Ea T AR FENVES ‘
LIRS ----- a—Ah')(8.2-45.2thalyeart)* T+, TARY, RIS
EARfH AAYF TSR (7-35 t hat yeart)**, T!) 7 H > R (40-60 t ha't yeart)**,
RE T SR (23-93 t hat year?)*, 77, INAR, A—2 AR—/\—, :I—‘/:Ij‘,l
/7 (42.98-241.7 tha year!)* W
EEXRZEY
2 M= =N =y 3 “He et al., Carbohydr. Polm., 111, 645-654 (2014).
( )fftﬁ;ﬁgg?;f “"Hattori et al., Plant Prod. Sci., 13, 221-234 (2010).
/

INFIED R or KIRIEE P T

(3) HMRER-BEHX-RAR-£EE
AR (TR/—)L, A3, EEREE) or (LB GERBIMHIEYIE), TRILF— or ITUTIL
AL (BT =) ik, fRBtiE 2R B0 FEik (B, BR ERME), SRUE (RE EZ2RIE)
SLEmD BRMEK - 1E8E
SLE MO BRINER - A E S - BRSTlE

(4)ERIEDRAU
@ EPR (Energy profit ratio)= = ===« ==«===== EPR(EHIRIILF—/ANIRILF—) —> K
(2 BCR (Benefit cost ratio)= === ====r=x==== BCR(FIZ/ER) — X
@ LCA (Life cycle assessment)==========-- BEEOBRALR S FH BEELREDSTOBRRE

[CHTRREZELXTFTEMICETH — REARER
@ EHS (Environmental health and safety)- - - FEIRIFICHE (TEIRBEDRE -BE~NDEE —
HFMIBHEEE SHEEMERBOEA, REElEXE
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