Packaging description: PE based films

The way consumers use it: kept at -18ºC until the best before date is attained. Its expected service life: single use packaging Key features appreciated by consumers: resistance of the packaging. Key features appreciated by industries; ability to print on the packaging; resistance

Introduction

This deliverable aims at collecting data that will constitute essential inputs for the next workpackages 2 and 3 and the production of tailored PHA materials for developing new packaging compatible with food contact.

Before realizing packaging items and assess their behavior in real conditions of use and endof-life, it is essential to understand perfectly actual specifications of packaging used today by food companies.

The first focus is made on McCain case-study as a the key industrial partner of the project, the selected item being Packaging for frozen fries distributed to consumers through large retail stores.

Then a review of alternative but very close applications is made namely frozen food packaging, fresh food packaging and trays. Target these markets will potentially enlarge the diffusion of materials developed in the project through the retail food sector. This review could be realized through EuraMaterials interviews of final users (members and non-members) and technical data base on existing packaging.

Finaly a benchmarking of existing solutions gives an overview of what is already available on the market, their specification and prices (when available) and the gaps yet to be filled to comply with end user needs. Good Strength and stability For hot and cold food.

End of life of the packaging:

Single use packaging with consumers throwing it directly in the bin (often soiled)

Description of the content:

The food tray is used to feel food with temperature from 0°C to 120°C. The shelf life of the tray with food is few days up to 1 week.

Regulations:

Food contact ability : EU 10/2011

Technical requirements of the packaging in relation to the content:

The food is not usually packed under vacuum or under modified atmosphere Technical requirements in relation to filling, processing, packing procedures at industry level and transportation to destination:

The food tray after filling the food maybe thermo sealed with transparent PP film

Technical requirements in relation to closure technology:

Thermo sealing

Technical requirements in relation to handling and use of packaging by consumers:

The film should be peelable .

Technical requirements related to appearance:

The food tray can be transparent or opaque. Printable or adding masterbatch to have colored food tray.

Suggestions about novel packaging:

Compostable food tray that holds up like conventional plastic food tray and will degrade quickly.

The food tray should be microwavable

Technical specifications

Technical specification for PP for reference :

Benchmarking of existing bio-based packaging solutions General overview of the market of bioplastics Biodegradable plastics altogether, including PLA, PHA, starch blends and others, account for over 55.5 percent (over 1 million ton) of the global bioplastics production capacities. Table 1 synthesis the production capacities of bio polymers with distinction of biodegradable and nonbiodegradable polymers.

Table 1 :

Packaging remains the largest field of application for bioplastics with more than 53 percent (1.14 million tons) of the total bioplastics market in 2019.

Gaps to be filled by bio materials for packaging application

Despite extremely dynamic researches and developments on biobased and biodegradable materials (>1,4k scientific publications/year on the last 10 years), commercially available biopackaging (see Erreur ! Source du renvoi introuvable.)

does not yet properly meet the huge market and society demands. Overview of main packaging products /raw materials on the market -specific properties Table 3 gathers available information about the main materials already on the market with packaging applications. 

Conclusion

This deliverable provides key data as a starting point for the design of future packaging developed in the project.

Compostability appears clearly as a common improvement need for new food packaging even though it must not challenge properties linked with food protection and processability.

The project may reveal technical limitations and impossibility to reach all the target properties.

Alternative high added value markets like luxury or medical packaging with sometimes less restricting constraints can then be considered.

  

  

Figures expected for new packagings :

  

	Improved recyclability/compostability			
	Supplier Technical specifications			
	LDPE film				
	Caractéristiques	Units	Measures	Methodology	Conditions
	Thickness	microns	70		
	Weight	g/m²			
	Wetting tension	dynes/cm			
	Permeability				
	Water vapour	g/m²/24h	NA ASTM F1249	
	Oxygène (Oxygen)	g/m²/24h	NA ASTM D 3985	
	Mecanical				
	Tear strenght	N/mm²	>20 DIN EN ISO 527	MD
			>20		CD
	Dart drop (f50_method)	g/µm	>=5 DIN EN ISO 527	
	Elongation at break	%	>500 DIN EN ISO 527	MD
		%	>500		CD
					Inside/inside 0.15(+/-
					0.1)
					Ouside/outside	0.25
	Friction		0.15-0.25 DIN EN ISO 8295	(+/-0.1)
	Thermic				
	Sealing range	°C	Broad		
	Hot tack	N/15mm	≥ 10	DIN 55529	
	Price of 1.3€ / kg				

Figures expected for new packagings :

  

	Improved recyclability/compostability			
	2. Exemple of supplier technical specifications		
	Film PEBD White, opaque, laminated			
	Caractéristiques	Units	Measures	Methodology	Conditions
	Thickness	microns		50 ASTM D 6988	
	Weight	g/m²	46.2 ASTM D 6	
	Wetting tension	dynes/cm	≥38	ASTM D 2578-84	
	Permeability				
	Water vapour	g/m²/24h	=<11 Theoretical value	
	Treatment	Corona			
	Printing	Flexography / Exterior of packaging	

Figures expected for new packagings : Improved

  

	Food Tray				
	1. Needs table				
	Caractéristiques	Units	Measures	Methodology	Conditions
	Thickness	microns	35		
	grammage	g/m²	31,9		
	Wetting tension	dynes/cm	≥38	ASTM D 2578-84	
	Permeability				
	Water vapour	g/m²/24h	1,2 ASTM F1249	23°C-100%HR
	Oxygène (Oxygen)	g/m²/24h	1050 ASTM D 3985	23°C-0%HR
	Optical				
	Gloss	%	82 ASTM D 2457-90	Gard (45°)
	Haze	%	2,8 ASTM D 1003-88	Gard (2,5°)
	Mecanical				
	Tensile strenght	N/mm²	130 ASTM D 882-91	MD
			290		TD
	Elongation at break	%	220 ASTM D 882-91	MD
	%		60		TD
	Elasticity Modulus	N/mm²	2000 ASTM D 882-02	MD
			3800		TD
	Friction		0,3 ASTM D 1894-90	MD
	Thermic				
	Sealing range	°C	105 -140		
	Resistence to welding	g/cm	≥ 200		(130°C,1'',1bar)
	Dimensional stability	%	≤ 3		120°C 5mn
	Printing	Flexography / double-sided with anti-fogging interior	

recyclability/compostability

2. Exemple of supplier technical specifications

Film OPP provided by Description of the packaging:

Table 2 : Synthesis of existing bio based material solutions
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	Source : EuraMaterials
	Currently marketed bio-polymers are either stemming from food resources (e.g. PLA, PBS,
	starch-based blends or PHB), or not fully biodegradable in natural conditions (case of PLA), or
	not water resistant (case of starch-based blends), see table 2.
	Among the cons for the use of biodegradable plastics are usually quoted the following items :
	-Costly
	-Partially use of genetically modified organisms (for PLA production for example)
	-Use of lands, fertilizers and pesticides for crops, potential food competition
	-Narrow processing window (lower melting temperature)
	-Brittleness
	-Thermal degradation
	-Specific procedure for disposal
	-No recyclable or polluting recyclable chain
	So next generation of bio materials will have to consider and respond to some of these issues.

Nonetheless products are already on the market and offer continues to grow.

Table 3 : Overview of main packaging products /raw materials on the market -specific properties
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	MATERIALS	MAIN APPLICATIONS	SHAPING	PRICE	VOLUMES	YOUNG'S	ELONGATION	GLASS
	AVAILABLE FOR						AT BREAK %	TRANSITION
	FOOD PACKAGING							T°
	-					MODULUS		
	MAIN					(MPPA)		
	MANUFACTURERS							
	CELLULOSIC	 Fresh products	Casting	_	_	2000 MD	18-22 MD	
	FUTURAMA	 Bakery products				1000 TD	32 -70 TD	
	PLA BASED	 Fresh products	Extrusion /	0.8/1.5€/kg (+		454	38	55-60
	TAGHLEEF -	 Bakery products	thermoforming	transformation				
	NATIVIA -	snacking, paper bags		price)				
	RODENBURG -	 Roast chicken						
	INGÉO							
	FKUR -BIOFLEX	 Fruits and vegetables trays  Thermoformable bags	/Extrusion Injection Thermoforming	2.85-3.70 €/ kg No restriction	730	No break	
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