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“Cellulose

. Injection molding

Helu LDPE Liiussqlulnzuatlya i LDPE uszqlulagumly

Green composites of PLA containing microcrystalline cellulose from banana stem
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. Cellulose

Overall PLA Production Process Flow Diagram

Corn
Common feedstock
inUSA.

Cassava
Available in Thailand
Alternated feedstock

Fermentation
R. oryzae
Broth contains L{+)-lactic
acid, other byproducts,
remaining substrates, and

cell biomass 5 TomexéHariger
. Separation/ Puriﬂ:atloni » Electrodialysis
‘ > Reaction distillation
» Membrane separation

Polymerization

Poly([*acticacid)

Lactobacillus sp.
Cannot use starch and pentoses
Require complex growth nutrients
Anaerobic, pH > 4.5 ‘
Racemicmixtures of lactic acid
0.850.95 |

# Extraction

Rhizopus oryzae
Can use starch and pentoses
Grow in simple medium composition
Aerobic, pH >3
Pure L-lactic acid with ethanol, fumaric acid
Usually less than ~0.85
Upto~130
Usi’alivrlrx;wér' than 6
Difficult due to the filamentous cell morphology

‘ Substrates

Medium

‘ Growth conditions \
| Products

|Productyield fromglucose (g/g)
| Producttiter (g/L) Upto 150

| Productivity (g/Lh) P Canbe as high as 60
| Reactor operation Easy

‘ Experimental}
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