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NANOCOMPOSITE

- PLA (Polylactic acid)
vV Renewable source o , 57
V' Biodegradable LB o
V' Suitable for industry N L=
vV Good Mechanical properties
Vv Transparent

~ Cost NEED TO C30B = CNFE

X Barrier properties BE FIXED
X Thermomech. properties <
X Slow crystallization Improvement

X Brittleness of properties?

photosynthesis fermentation

co, com HC,J\g‘o
+ starch,

Comparisson vs
Synergetic

H,O o
2 sugars Lactic acid dehydrtion
aerobic
bacteria Ring-opening
enzymatic Polymerisation O
breakdown (ROF) \/ko
Lactic acid PLA When? How? How much?
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NANOCELLULOSE PRODUCTION

~--CNF2h
——CNF 20 h
WEIDMANN Q_STANDARD

Viscosity (Pa*s)
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ETD SE 3.00kV 3.0 5.1 mm 50 000 x
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Shear Rate (1/s)

Easy to clean and handle!

70% Clarity

—8— CNF/Residue 23 ym
—8— CNF 30 pm
—A— CNF 20 ym
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PLA BASED
NANOCOMPOSITES

SOLVENT CASTING - BETTER FOR THE "PROVE THE CONCEPT”
- "UPSCALING” - NEXT RESEARCH - MULTIPLE POSSIBILITES
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p . SURFACE
PLA & oLA PLA + CHARGE
PLA + CNF+ CNF4
C30B C30B
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BEST CONDITIONS FOR EACH NANOCOMPOSITE
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TRANSPARENCY

HOT PRESSED

NANOCOMPOSITES
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CRYSTALLIZATION: XRD, MDSC
& POM

PLA C30B 120 °C

PLA 120 °C
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THERMOMECHANICAL
PROPERTIES

There is also a
synergetic behaviour

—a— Neat PLA
o —&— PLACNF 5% The improvement is

1 —4— PLA CNF 5% C30B 1% -

] really meaningful even
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BARRIER PROPERTIES

OTR
VWWTR

2500

<~ PLA/CNF/C30B 1% - 1%
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1000 = - 90% DECREASEOTR
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CRYSTALLINITY AND BARRIER
PROPERTIES

s 2
PLA

- J
s 2

PLA/C30B 1% 5 MINUTES AT 170 °C - FAST COOLIN(
- J
- ~ AMORPHOUS

PLA/CNF 1%

\ J 120 MINUTES 120 °C
s 2
PLA/CNF/C30B 1% 1% FULLY CRYSTALLIZED
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WVTR

30007 Fully amorphous ::38 (I;i‘(l:ln
Solvent Casting Expected crystallinity
2500 A Fully crystallized > h :
R at industrial level
FI>~
8 2000 * Improvement on
£ barrier properties
€ 15001 due to diffusivity
o N\
% 1000 ! > 45% decrease
500 4
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Spherulite size and
% 19 amorphous rigid/mobile
Regions critical.
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CONTROLLED RELEASE

RELEASE OF CARVACROL ONFATTY FOOD
MeOH 95% V/V) CNF grafted with absorbant

1.0 -

Better dispersion!
N 1, <3

—a— PLA SC

—8— PLACNF 3% SC

—A— PLA gCNF 3% SC

—+— PLA gCNF C30B 3% 5% SC
--m -PLAISO

-PLA CNF 3% ISO

.PLA gCNF 3% |s,o\y
% -PLA gCNF C30B 3% 5% | \
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NANOCOMPOSITE

- PLA (Polylactic acid)
vV Renewable source o , 57
V' Biodegradable LB o
V' Suitable for industry N L=
vV Good Mechanical properties
Vv Transparent

~ Cost NEED TO C30B = CNFE

X Barrier properties BE FIXED

X Thermomech. properties <

X Slow crystallization Improvement
X Brittleness Y of properties?

photosynthesis fermentation

Ny £y
co, com HQ/‘\go
+ starch,

e sugars Lactic acid

Comparisson vs
Sinergetic

dehydration l
aerobic
bacteria Ring-opening
i Polymerisation [o]
i s (ROP) o
uwm‘d\}F’LA %/‘ When? How? How much?
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NANOCOMPOSITE

- PLA (Polylactic acid)
v Renewable source
V Biodegradable
V' Suitable for industry
vV Good Mechanical properties
Vv Transparent

~ Cost

v

X Barrier properties

X Thermomech. propertieés

X Slow crystallization
X Brittleness

vV V.VYV

photosynthesis fermentation

co, com HQ/‘\go
+ starch,
i o sugars Lactic acid
aerobic
bacteria Ring-opening

enzymatic Polymerisalion O
breakdown (ROF) ﬁ/u\o

Lactic acid PLA %{k
o WA W4

dehydration

MANTAIN

ENHANCED CNF
ENHANCED

ENHANCED Improvement
ENHANCED of properties?

Comparisson vs
Sinergetic

!

When? How? How much?
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