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Physical Aluminium 
properties

• Low specific weight 2,7 Kg/dm3

• High heat conductivity 225 W/m °K



First large and «strategic» use 
of aluminium for cooking and 
food transportation



Aluminium use in food industry
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•Aluminum guarantees the 
preservation of food products 
and their protection from light, 
water and air. 

•Ensuring its quality and 
consumer protection.
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Aluminium Oxide

Alluminium
Al chemical element 
doesn’t exist in nature

Al2O3: 
As aluminium oxid is plenty 
present in nature

Al2O3 is contained 
in the bauxite

Allumina   Al2O3  (48-66%)
Iron           Fe2O3  (  1- 28%)
Silicon    SiO2 ( 1- 27%)
Titanium oxide TiO2 ( - 9%)
Structure water            (10-30%)



Storage area

After analyzing 1672 types of 
rocks and taking into account 
their diffusion, F.W. Clarke 
obtained the following weight 
percentages for the earth's crust

Aluminium
Oxide
  Common name Percentage % 

 SiO2 Silicon 59,71 

 Al2O3 Alluminium oxide 15,41 

 CaO Calcium oxide 4,90 

 MgO Magnesium oxide 4,36 

 Na2O Sodium oxide 3,55 

 FeO Iron oxide 3,52 

 K2O Potassium oxide 2,80 

 Fe2O3 Ferric oxide 2,63 

 H2O Water 1,52 

 TiO2 Titanium dioxide 0,60 

 P2O5 
Phosphoric 
Anhydride 0,22 

Total 99,22 

Frank Wigglesworth Clarke 
(Boston -March 19, 1847 – May 
23, 1931)



ON THE ALUMINUM 
SURFACE OXIDE IS FORMED 
(PROTECTIVE)

• A study carried out by P. Dumas, J. 
Dubarry-Barbe, D. Rivière, Yves Levy and J. 
Corset on the kinetics of aluminum oxide 
formation at room temperature shows that it 
takes only 10 minutes for aluminum to be coated 
with a protective oxide layer between 2 and 4 
nanometers thick, the one naturally found on the 
surface of any aluminum product. 



ALUMINUM (AND COMPOUNDS) PRESENT IN FOODS

 Aluminium in foodstuffs (milligrammes per kilogramme or milligrammes per litre)



FOOD ADDITIVES CONTAINING ALUMINIUM

In Italy the ministry of health considers 
the following food additives safe: 

E520 Aluminum sulphate 

E521 Sodium aluminum sulphate E522 
Sulphate of aluminum and ammonium 

E541 Sodium and aluminum phosphate 

E555 Slicate of potassium and aluminum 

E556 Calcium and aluminum silicate E559 
aluminum silicate

In the USA, the "Food and Drug 
Administration" (FDA) considers the 
following food additives generally safe 
(GRAS):

 Aluminum sulphate

 Aluminum sulphate and ammonium 

Calcium and aluminum silicate 
Aluminum Stereate 

Sodium and aluminum acid phosphate 

Aluminum nicotine



EFSA

In consideration of the 
presence of Al and its 
compounds in foods, 
preservatives, drugs 
,the Panel considered it 
appropriate to 
establish a Tolerable 
Weekly Intake (TWI) 
rather than a Tolerable 
Daily Intake and 
established a TWI of 1 
mg / kg of body 
weight / week.



Regulatory requirements
(Materiali Oggetti Contatto Alimentare)

The regulatory requirements that MOCAs must meet are:

 -Place of production and sale

 -Materials of composition
 
–Type of food to be packaged 

They are distinguished in: 

Mandatory provisions  
General nature 
Specific character 

VOLUNTARY provisions (recommendations, technical standards, guidelines)



European regulaments

• 1935/2004: Products

• 2023/2006: Process

First one has harmonized just a certain number 
of materials

Doesn’t exist a specific regulamentation for 
aluminium (and other metals) 



Regulatory Framework (EU regulaments)  



Each country can adopt its law
Reg. 1935/2004



Europe: voluntary provisions

https://search.coe.int/cm/pages/result_details.aspx?objectid=09000016809fe04a

https://search.coe.int/cm/Pages/result_details.aspx?ObjectID=09000016805c8094 

https://search.coe.int/cm/pages/result_details.aspx?objectid=09000016809fe04a
https://search.coe.int/cm/Pages/result_details.aspx?ObjectID=09000016805c8094




Europa: voluntary provisions

UNI EN 601:2007

Aluminum and aluminum alloys - 
Castings - Chemical composition of 
castings intended for contact with food

UNI EN 602:2007

Aluminum and aluminum alloys - 
Semi-finished products - Chemical 
composition of semi-finished products 
used in the manufacture of objects 
intended for contact with food

UNI EN 14287:2004

Aluminum and aluminum alloys - 
Specific requirements for the chemical 
composition of products intended for 
the manufacture of packaging and 
packaging components

UNI EN 16773:2016

Guideline for the production of the 
semi-thin sheet intended for the 
production of trays and lids for food



Europe: voluntary provisions

Https://www.pac.gr/bcm/uploads/gmp-alum.pdf

Website: www.alueurope.eu 

Good Manufacturing Practices for 
alumnium alloy semi and end products 
intended to come into contact with 
foodstuff.
EAA – European Aluminium Association 
that is representing the aluminum 
industry in Europe, issued in 2012 the 
code for good manufacturing practices 
for the European aluminum industry.

The guidelines contain:

•  legislative and regulatory references
•  GMP rules for manufacturing 

processes 
• System requirements quality
• Assurance quality control
• Requirements documentation 



Europe: voluntary provisions

Manufacturers of household aluminum foil and 
aluminum containers, organized in the European 
Aluminum Foil Association (EAFA), have decided to 
harmonize labeling as described in a 
recommendation. Objectives of a harmonized 
labeling: correct information about the safe use of 
aluminum products, without coating for food clear 
information without creating alarmism towards the 
consumer possibility of labeling in multiple 
languages   on the package



Italy: general mandatory provisions
Decree of the President of the Republic n. 777 of 23 August 1982 and subsequent updates 
and modifications Implementation of Directive (EEC) no. 76/893 relating to materials and 
objects intended to come into contact with food products. 

The sanctions not expressly released and the parts that are not incompatible with 
Community legislation still remain in force. 

Legislative Decree n. 29 of 10 February 2017 Discipline of sanctions for the violation of the 
provisions of regulations (EC) no. 1935/2004, n. 1895/2005, n. 2023/2006, n. 282/2008, n. 
450/2009 and n. 10/2011, regarding materials and objects intended to come into contact 
with food products. 

Discipline regarding: - Sanctions in case of violation of the regulations -Communication to 
the ATS (Territorial Health Authority) of competence of its activity by the manufacturers of 
MOCA.



Italy: specific mandatory provisions
Specific provisions for aluminum. Decree of the Ministry of Health No. 76 of 18 April 
2007. Regulation containing the legal discipline of materials and objects made of 
aluminum and aluminum alloys intended to come into contact with food.

Art. 1 Scope. 1. The regulation governs materials and articles made of aluminum and 
aluminum alloys intended to come into contact with food. 2. The regulation does 
NOT apply to coated aluminum materials and objects, as long as the layer in direct 
contact with food has a barrier effect. 

Discipline regarding: 

Definitions - Aluminum, aluminum alloy, coated aluminum 
Purity requirements 
Characteristics of composition 
Terms of use 
Labeling 
Controls and obligations 
Declaration of conformity 
Foods (12) suitable for direct contact



Italy: specific mandatory provisions

Specific provisions for aluminum foil complexes D.M. 21/03/1973 Hygienic regulation of 
packaging, containers, tools intended to come into contact with foodstuffs or substances for 
personal use. 

It regulates: plastics, rubber, regenerated cellulose, paper and cardboard, glass, stainless 
steel in terms of: Positive lists of constituents, Migration limits, Migration test conditions, 
Identification of specific substances, Purity requirements, Declaration of conformity, 
Indications for use, labeling.

The D.M. mentioned above, is a pillar of the food contact legislation, although it is almost 
50 years old, thanks to over 50 updates and changes it is still relevant today.



Italy: specific mandatory provisions

Guidelines for aluminum and coated aluminum. Higher Health Institute. As part of the CAST 
project (food contact safety and technology), 5 guidelines published by the ISS as ISTISAN 
Reports have been developed. 

-ISTISAN 09/93 Report Guidelines for the application of regulation 2023/2006 / EC of the 
MOCA chain (English version ISTISAN 11/37) 

-ISTISAN 13/14 Report Guidelines for documentary feedback on the application of regulation 
2023/2006 / EC 

-ISTSAN 18/24 Report Guidelines on supporting documentation for declarations of 
compliance with the MOCA legislation 

-ISTSAN reports 16/42 and 16/43 Guidelines for the application and documentary verification 
of Reg. 2023/2006 / EC for paints, adhesives and inks. 

The guidelines are structured in a part of general application and in a part of specific 
application, distinct for the supply chains of materials and objects aluminum, paper and 
cardboard, flexible packaging, plastics, wood, metals and metal alloys coated and uncoated, 
cork , glass.



Scientific approach, collaboration and mutual esteem between 
institutions and the industrial world



What should be 
the new goal for 
the aluminium 
packaging?
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Grazie!
Спасибо!

Contact: danilo.amigoni@agnelli.net 

mailto:danilo.amigoni@agnelli.net

