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PLASTIC & BIOPLASTIC PRODUCTION



BIOPLASTIC CLASSIFICATION
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BIOPLASTIC CHARACTERIZATION: PURPOSE
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Biodegradable
(PLA,PHAs,PBS)

Certified UNI EN 
13432:2002

Biodegradation
- Composting

- Anerobic digestion

COMPOST 
&/or

BIODIGESTED
OFMSW

THE ITALIAN CASE STUDY
(D.LGS 152/06 ART. 182 TER)



SAMPLES
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Thermogravimetric
analysis

Elemental analysis

ICP-OES analysis

BR-1



ICP-OES ANALYSIS RESULTS
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Regulation
(EU) 2019/1009



ELEMENTAL ANALYSIS RESULTS
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Sample N C H S O

BR-1 % 0,03 52,74 4,04 0,02 43,17

Dev. St. n.d. 0,3 0,1 n.d. 0,3

BR-2 % 0,04 45,56 3,64 0,06 33,67

Dev. St. n.d. 0,5 0,1 0,0 0,7

BR-3 % 0,03 37,14 3,25 0,03 26,43

Dev. St. n.d. 0,2 0,1 n.d. 0,3

BF-1 % 0,03 59,53 5,15 0,48 34,81

Dev. St. n.d. 1,6 0,2 0,3 1,5

Sample HHV [MJ/kg]

PE 49,40
HDPE 46,81

LDPE 48,15

BR-1 15,89

BR-2 14,58

BR-3 12,48

BF-1 21,28

𝐻𝐻𝐻𝐻𝐻𝐻 �
𝑀𝑀𝑀𝑀
𝐾𝐾𝐾𝐾�

=
338,2𝐶𝐶 + 1442,8 (𝐻𝐻 − 𝑂𝑂

8)
1000

 



THERMOGRAVIMETRIC ANALYSIS RESULTS
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PYROLYSIS OF PLA (BR-1), WHY?
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High presence of volatile matter

Possibility of PLA’s precursors
chemycal recycling

Economic benefits with variuos
valuable by-products

Circular economy vision

3%

97%

0%0%

PLA Glasses

Moisture (%) Volatile Matter (%) Ash (%) Fixed Carbon (%)



PYROLYSIS SIMULATION (ASPEN PLUS®)  
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HYPOTESIS

1
• Absence of char and presence of only 

gaseous products at the reactor outlet

2
• No pressure loss in the heat exchangers

3
• Flynn-Wall-Ozawa Kinetik Model (OFW)

4
• Simplified Chemical Model



PYROLYSIS SIMULATION (ASPEN PLUS®)  

PLA Pyrolysis First stage Second stage Third Stage Non-condensable
gases

CO: 9 %

Ethylene : 2,7%

Propylene: 1,3%

Propane: 1,4 %

Butane: 0,8 %

PCI: 25 MJ/kg

Acrylic Acid: 8%

Acetaldehyde : 4%

T=Tatm

L-lactide: 7,9 %

Acrylic Acid: 3,7%

T=105°CL-lactide: 19 %

D-lactide: 21%

T=220°C



PYROLYSIS SIMULATION: PRODUCTS
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L-lattide D-lattide Acetaldeide Acido acrilico
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L-Lattide D-lattide Acetaldeide Acido acrilico

H2O Acroleina Meso-lattide

D-lattide e L-lattide capable
to form new PLA

Acrylic acid usable for
example in the paint industry
or water treatment purpose

Acetaldehyde usable in 
the chemical industy



PYROLYSIS SIMULATION: SUMMARY

PLA (100%)
L-Lactide

(%)
D-Lactide

(%)
Acrylic Acid 

(%)
Acetaldehyde

(%)
Other Bio-Oil

(%)
Non-condensable

gases (%)

26 23 11,8 4,2 3 32
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49%

11,8%
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CONCLUSIONS

Composting in a real industrial condition plant could be an 
applicable recycling route

The pyrolysis is a solution better than incineration because 
allows the recovery of material rather than solely energy 

recovery

Bioplastics do not give a negative heavy metal contribution 
to the compost because every value is under National limits 

The pyrolysis of PLA is a promising chemical recycling path  

Validate the pyrolysis model at the laboratory, pilot and real 
scale
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Thanks for your attention!
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