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Cellulose based Biodegradable Resin
Tensile strength : 42 - 54 MPa

Tensile Modulus 2300 - 2500 MPa
Bending Strength 80 — 115 MPa
MFR (Melt Flow Rate)

2.8 (g/10 min.) at 185°C
14.0 (g /10 min.) at 210° C

Trying to Improve mo
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biomass base

cellulose nanofiber compodite : Nano Sakura
Bio Plastic Biodegradable Plastic

not biodegradable

PE(polyethylene)
PP(polypropylene)

PVC(poly vinyl chloride)
PS(polystyrene)
PET(polyethylene terephthalate)
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(MPa) |Z(mm) | 10min.) (KI/m2)

Low Density Polyethylene 10 6

N BLDPETAS—rSo7 : 7 5|aR5EE
i (58

Linear Low Density 472
ANY 4

Polyethylene (LLDPE) ' ' §$ |ﬂ£¢

CNFEALLDPERRA—/\y . 1417

Polypropyrene (PP) 2-7.1(1800 - 1900

CNFiE@:‘PP?ZG’—I\:“J?‘ - .8-5.2] 2600 - 3200 . . - t)bD_Kd—/jT,r/{_

CNFRER&PPIYRA—IN\YF

CNFRAPPRRA—NYF - 3400 : : == *E'% 'ﬂ:,j—% — & ': J: l’)
Fjoly Styrene (PSZ rﬂ J: L/—C- L ) é

CNFB&PSTRA—I\YF

Polymethyl methacrylate

CNFR&PMMAR RA—/\YF - M FR (j:iE_E_F

Polyamide 6 (PAG6)
CNFRBAR)7ZEFPA6RRS— - .1-8.9| 3200 - 3300

Poly Vynil Chloride (PVC) : - = - - '@T ﬁ'ﬂT |$‘i1&-|:

CNFBE&PVCRRA—/I\YTF
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(%) | (MPa) | (mm) (MPa)| (mm) | 10min.) (KJ/m2)
Acrylonitrile butadiene 0 43 3 1600 -
styrene (ABS) 1700
2900 - | 66 -
RABA—INYF - 9-3. 4-5.
CNFESABS Z b 23 |50-5529-3.0 3300 67 54-58
Y m :
Polycarbonate (PC) 0 49 3.6 1907
CNFiEAPCYRI—I\YF 23 70 3.8 3137 H H |<
polyvinyl butyral (PVB) 0 44 :
CNFiEAPVBYARA—/\yF 23 | 54-55
Thermoplastic Poly Urethane 0 25 2.5 23.2
CNFEETPURRIZ—/I\YF 30 32 29 686 18.3 15.4
pry '\
polyacetal, polyoxymethylene i 2000 - )
(POM) 0 52 44-6.1 2900 -
3900 - | 100 -
<H A —_ \ - 4G =-4, 1=,
CNFE SPOMYRAZ—/\yF 23 |68-72 |34-43 4100 | 102 9.1-9.9
IFLaAlLT742aKRYT—| 0 7.3 227 | 15
CNFEEIFLaAL 74> | 33 7 370 6.7
ethylene vinyl acetate (EVA) 0 6 273 43.5 2.8 20.7
CNFEAEVAYARA—I\YF 30 12 14 286 9.7 18
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Polycaprolactone (PLC) 2

CNF#E A PLCRRA—/\YF 85

FoI o RE 8

CNFEATYVIVRBIEIRAEI—/I\YF

Fo T2 + PBAT R4t g 258.7

CNFEE& TV T + PBAT R IE<R i
B—N\yF '

FUTFTY +PLA RlitlE . 1869

CNFEETVTY + PLA RBIE<T R 42— 3567
NYF :

Poly buthylene succinate (PBS) 660 - 680

CNF#&PBSTRE—/I\YF

Poly Lactic Acid (PLA)

CNFEE & PLARRA—/IN\YF

poly butylene adipate-co-terephthalate
(PBAT)

CNF# & PBATRRA—/I\YF

polyhydroxyalkanoate (PHA)

CNF#E&PHATRE—/\YF

NAFRRARYIFLY 221-223

CNFEE/NAFIRPERRI—NYF 1400-1700

INMFRREBRYFIE(PATT) 1100-1200

A > o : -
CNF#E & /\_\:f;-;j'('l':;:~ F(PALl) 1800-1950

5|5R58
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(mm) (mm) | 10min.) (K3/m2)
ToFT R EE 0 12 42 -52
CNFEETUVT U RBIETREI—/1\YF 23 23-24

I O—RRE SRR 40-44 | 2.1-3.8| 2300-2400 | 45-48 [51-54
CNFES I O—XREHBIEHBIR 23 50-51 | 3.9-4.8| 3000-3100 | 47-50 |7.9-8.1
A.MBESEILO—IXRESEIEH G 10 45-48 |42-49 | 2500-2600 | 41-44 |(7.4-79
. OaRESEIL0—RRESEEHE 23 46-49 |4.8-49 | 2600-2700 | 44-46 |75-8.2

. HHESPLARRAE—IN\YF 40 - 50 58-62 | 19-26| 3400-3500 | 73-79 | 2.6-29

CNFEE . B PLARRE2—/1\yF 50 - 55 64-66 | 23-24|3600-37/00 | 7/5-81 [2.3-2.8

. OEBESPHBYVIRA—/I\YF 35 26-29 |[1.4-19| 2900-3000 | 53-54 [29-3.1

CNFES# . H#PHBYVIRA—/\YF | 38-45 29-32 | 1.7-2.0| 3000-3100 | 55-56 [3.1-3.3

K. T¥EES PHBVIRA—/\YF 10.5 30-32 | 1.8-2.4| 2700 -2800
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¢ R T E T T
@ﬁﬂEPP (%&) 21.8 6.4 1304 31.6 8.4

CNF%EAPPVZ’)T—/\ vy F 32 4 2851 51 7

R (B8 n-----
EIEE:*._PE (af) 11.7 52 | 1239 | 14.3 16.4

CNF’EAPEVZQ—/\ Y F 33 8 2958 46 3
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Certificate of
.IBD Green Plastic, Biomass Plastic from
IAAIAFS JBPA (Japan Bio Plastic Association)

No. 359

1. PLA + CNF 3. PBAT + CNF .
WO EEFH

S w

5Y=-55. No. 359 5Yy-235.

Mo. 1143

No. 1138

4. Starch based
2. PBS + CNF Biodegradable Resin+ CNF

S »r &

59-435. No.378 59-235.

No. 1142 No. 1144
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1. Biodegradable Plastic - i
2. Sea water, water, soil etc... BlOdeg rad ab”lty Test

3. Bacteria In‘our Company
—

59% CNFPLA

7 7.1 - 18505 | 239% | 2.28%
100” CNF PLA 18.8”

930 CNFPLA
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Sample Nano Cellulose
40%

MFR (g / 10min.

PP + PP 0.91g/cm;,
sample Nano Cellulose
40% PP + CNF(23%)

0.98 g /cm
°
. 23-160°C (x10°/K) | 578 | 165 | 649 | 151 |

PP + CNF(40%)

PP +
Cellulose 40% PC + CNF(23%)
under load

PC + ABS (7:3) +
CNF(23%) 1.21g/cm,

e
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A5 RH PEToqvh | - wasw |
NAFRAA—T12 T HH £ $ PIE
oe B2 enews| pe (B2 zunen| Be |22 smoes

BIEAR | 68 | 50/100%a [ 11ym 80/100a | 12um | 6B | 30/100%a
BiEB R 10um 100/100 | 15um 0/100 100/100
BisC A 7um 0/100 | 5um 0/100 0/100

“THK 1 (B K. 25°C. 30%)
187Kt (5% NaClKiB &, 25°C, 30%)
TSR i B tE (3%H,S0, KB, 25°C. 30%3)
SRR it 7 LAYt (5%Na,CO KB, 25°C, 307)
(N @ i 7)La—)LtE (IPA(isopropyl alcohol)
)4 'PA/H,0=50/50) =R THEICRAATE
EEFREZFI0EZFEROR@MIREERER

2B
E

e O
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INFRRaA—TFT« w7 IV
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SR~ fo 0t o [ Ok i T A
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inorganic pigment 3.0-5.0 % bamboo charcoal |10 -25 %
concentration additive

0.2-2.0 % .
" water | 93.97% resin 8 - 25%
5 -40 cps / 25°C solvent 41 - 79 %
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Recently, TV, Radio, Internet News !
Artificial nall, as high profit product (cosmetic).

Not only nall tip but also nall color, top coat, remover,
adhesive with

Cooperation with

Cosmetic Industry,
Nail salon
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Proud partner of
WIPO GREEN

GREEN

The Marketplace
for Sustainable Technology

@UNOPS

Global
Innovation
Centre




Biomass based Biodegradabl :
Resin Microbeads, Powder

Nano Cellulose + Waste Wood,

PLA Composite
Resin for
Injection, Blow

Bamboo, Plant,
Waste Paper, Waste
Food based

Starch based
Biodegradable

Cellulose based
Biodegradable

: . Resin(100% Biomass, Resin 0
ollelinly) (100 B"zfgg(;?g?grlfai?'“ e m)  (non-edible é?gm/‘; SNSat“re
Ezact)rr?)?;usr’nr)m Lo Petiolesi) i) Biodegradable
cup, plate
100 % Nature
Biomass

Biodegradable

Biomass
Biodegradable
Resin + Color
Masterbatch

!

Biomass

Biomass

Biodegradable Biodegradable

Film Fiber, Yarn, Biodegradable

Film Bag
Biomass Biodegradable Resin

Biodegrada
Resin wi
ba

Tooth Brush
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“Biomass Biomass ink, Biomass Biodegradable
Biodegradable Paint Resin Paint with anti-

Coating Resin bacteria, anti virus Effect

Biodegradable Bottle
(Trying to replace all PET
bottle in the World) Proud partner of

[Ratags ~

100% Nature WIPO GREEN

B Biomass based :
l  Fake Finger / e
Nail (Trylng to NANO g Global
make Biomass — Innovation

Centre

e SAKURA WIPO | GREEN

The Marketplace
CO I or NOW) FOR SUSTAINABLE DEVELOPMENT for Sustainable Technology




Action for Sustainable Development Goals by Products and

Technology developed by Green Science Alliance Co., Ltd.

CLIMATE PARTNERSHIPS

13 iton MM 17 fornicsons
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1. 100% nature based biodegradable resin, biomass plastic, coating, color ink, paint
etc...no petroleum.
2. Cutting edge rechargeable battery, Lithium Sulfur Battery,
Solar Cell, Fuel Cell Technology
3. Bioethanol (Biofuel) from bio-waste.
4. Cutting edge advanced material. (Quantum Dot, Metal Organic Framewe
5. CO, capture and conversion, artificial photosynthesis, water hanesH




