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Conception of novel biobased and biodegradable
packaging polymers
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Introduction

Almost 40 % of the global annual polymer production is used for

packaging of consumer goods. Packaging is an essential partner for LCA of biobased and petrochemlcal additives

protection and selling of goods. The drawback of the massive use of Scope: cradle to gate

synthetic materials in short-lived applications, such as packaging, is Functional unit:

their accumulation in natural habitats due to their very slow * Plasticizing equivalent to 1 kg palm oil deodorization condensates
degradation kinetics. Biodegradability of polymer resins is one feature 1 kg of polymer

to consider for decreasing persistent pollution. It is particularly Inventory palm oil deodorization condensates

interesting in the case of multilayer materials and polymer blends
where recycling is technologically not feasible.

Agricultural production of palm fruits

Trituration of palm fruits

Culture of palm trees in Malaysia, 25 years
lifetime, raw oil production and physical

Objective - biodegradable packaging Raw palm o refining in Malaysia®*
Physical Oil Deodorizati
The objective of the project Creabiom was to develop biobased and ref»i/::fy | c::d:,:;z;:n

biodegradable additives for PLA using by-products of the food industry. An
exhaustive screening work showed that by-products of the vegetable oil
refinery, and in particular deodorizer distillates, had a potential for becoming
polymer additives.

Refined palm oil

Inventory of poly(3-hydroxybutyrate-co-valerate), PHBV
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Carbon source Aerobic Downstream PHBV Study of two different solvents for
production ~ ~ fermentation — ~ processing ~— extraction and precipitation of PHBYV,
70 1 modeling with the spent solvent
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5 Inventory of bis(2-ethylhexyl) adipate (DEHA) production CAS 103-23-1 and
B ekeliiied poly(lactide), PLA

20 %m CDHP

 DEHA: Adipic acid, n-butanol, citric acid, aldox process from propylene for the production of 2-
ethylhexanol after ecoinvent 3.0 esterification of adipic acid after ecoinvent 2.0 for unknown
chemical processes and 100 % yield

* PLA: Use of data published by NatureWorks>
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We showed that deodorizer distillates of palm oil were particularly efficient - - .
toughening agents for polylactide and that the use of poly(hydroxybutyrate-co-
valerate), a bacterial polyester, increased the thermal stability during storage. .
The compounded PLA had the following characteristics!?: N
* Increased ductility from initially 5 to 130 % elongation at break .
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LCA impact categories .
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* Climate change — kg eq. CO, (Method IPCC, 2007, 100 a, v1.02)
* Water eutrophication — kg eq. P and kg eq. N (Method ReCiPe 2008)
* Sea water eutrophication — kg eq. P and kg eq. N (ReCiPe 2008) . I I |
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Comparison of PLA film formulations
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* Non renewable resources depletion — kg eq. Sb (abiotic depletion, CML Impact analysis of PLA/PHBV/condensates

baseline 2000, v2.05) Conclusion

A biodegradable polylactide film with enhanced ductility was developed using palm oil refinery
by-products. The material was formulated with PHBV to enhance thermal stability. The analysis
of the developed materials showed that no difference between biobased and petrochemical

Software: SimaPro (2014), use of ecoinvent 3.0 (2013)
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