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Chemical reactions
of the process

Aimed characteristics
for the PLA

Synthesis process by
reactive extrusion
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Chemical reactions

Aimed characteristicsSynthesis process by

of the process for the PLA reactive extrusion
TARGETS
3 Molecular weight ""';’;E’W:f:ﬁ? 0
(equiv PS)
5 Residual LA level <0.3%
(% mass)

Color (Yl and b)
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3 A Yi<11 and b<4
(Cristallized pellets)

4 Transparency OK
(amorphous pellets)

Stability during the N\ Mp <-15%
< processing /7 LA <+0,3%
Brabender mixer, T=225°C, t=30 min / b<+3
—
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Chemical reactions

Aimed characteristics

Synthesis process by

of the process for the PLA reactive extrusion
Time to obtain | -
Measurements
the results
Molecular weight GPC 2 h
_ 'H NMR 1h 20 min
Residual LA level :
TGA 20 min
Co.lor (YI and b) Densitometer 1 min
(Cristallized pellets) g
Transparency e 1 sec
(amorphous pellets)
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Chemical reactions |Aimed characteristics
of the process for the PLA

Synthesis process by
reactive extrusion

- PoOlymerization

Catalytic system

LA Stabilizing Agent

/

Extruder

v

Complete polymerization
Molecular weight : OK
LA = 5%
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Chemical reactions | Aimed characteristics|Synthesis process by
of the process for the PLA reactive extrusion

- POlymerization Methodology

Lab scale: composition
of the catalytic system

Catalytic system

| A| Stabilizing Agent . A molecular weight control -
/ - A fast kinetic
- A compatible kinetic
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Extruder ; e
Complete polymerization
Molecular weight : OK

LA = 5%
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Chemical reactions |Aimed characteristics |Synthesis process by
of the process for the PLA reactive extrusion

- POlymerization Methodology

- Extruder:
Catalytic system trude
. - Introduction of the reactants:
LA/ Stabilizing Agent -

/ - Conditions to have the
wished residence time

Extruder

v

Complete polymerization
Molecular weight : OK
LA = 5%
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Chemical reactions
of the process

Aimed characteristics
for the PLA

Synthesis process by
reactive extrusion

==pDeactivation and devolatilization

Catalytic system

A / Stabilizing Agent /
/ Devolatizer

U4

Extruder

Pelletizer
—> l:> o ?%,
: L
Complete polymerization : R
LA = 5% LA < 0,3% ’

Deactivating Agent
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Chemical reactions | Aimed characteristics|Synthesis process by
of the process for the PLA reactive extrusion

- Pelletizing

Catalytic system Deactivating Agent
Stabilizing Agent

/ Devolatizer
ﬂﬁ ﬂ T 1 1 Pelletizer
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Extruder 590
v : o
O O

Complete polymerization H
LA = 5% LA < 0,3%
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Conclusion

TARGETS

1 Molecular weight

AN

2 Residual LA level

< 0,3%

3 Color (Yl and b)

Yi<11 and b<4

4 Transparency

OK
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Stability during the
S processing

\ Mp <-15%

/" LA <+0,3%

Brabender mixer, T=225°C, t=30 min / b<4+3
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TARGETS

1 Molecular weight

N\

2 Residual LA level
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3 Color (Yl and b)

Yl<11 and b<4

4 Transparency

OK

Stability during the
S processing

\ Mp <-15%

/7 LA < +0,3%

Brabender mixer, T=225°C, t=30 min / b<4+3
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Deactivating
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