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DOSSIER: PERMEABILITY 

 

Gas permeability is an important parameter regarding the specifications of a material. Oxygen 

permeability (OTR – Oxygen transmission rate) and Water Vapour permeability (WVTR – Water 

Vapour transmission) are the most common measurements we are thinking about when considering 

permeability. But also the transmission rate of other gasses (N2, CO2,…) do have an influence on the 

shelf life of food stuff and on the quality of all kind of packed products. 

Permeation includes the whole transport process of a gas through a material.  

This is the result of sorption, diffusion and desorption which are factors that are influenced by the 

material (thickness, temperature, relative humidity…). 

Due to the fact that the customer becomes more critical, the research for better and customized 

barrier material is necessary. The shelf life extension of food products is required and guarantying 

the quality of packed products is a major issue. 

Protecting the packed products against moisture and oxygen, but also maintaining the quantity of 

gases in the package itself (MAP) or keeping the used gasses in equilibrium in EMAP (Equilibrium 

Modified Atmosphere Packaging)are important parameters that must be kept in mind when 

developing the ‘ideal’ package or packaging material.  

Therefor the analysis of the gas transmission rate is very important. These analyses are crucial for the 

development of new barrier material, as well as for quality control reasons and design of the 

specifications of a material. Gas transmission can be determined for flat materials (foil), but also 

packages (bottles, cups,…), even when these are assembled or sealed. 

The Belgian Packaging Institute has several equipment devices to measure the permeability 

properties of foil, closures and package materials. This makes it for our customers possible to verify 

their materials and to make a good choice to pack their products. 

Permeability can be measured according different measurement principles: 

The equipment ‘Labthink TSY-T3’ is capable to measure the water vapour transmission rate according 

to the standards ASTM E96, ISO 2528 and DIN 53122. The analysis itself follows the gravimetric 

principle in a standardized atmosphere (standard 38°C, 90%RH). The degree of loss of weight as a 

function of time, gives us the water vapour transmission rate of the material.  

 

 

 



 
 
 

 

 

    Principle water vapour transmission rate 

 

When we apply this principle in one of our climatic rooms, the WVTR of complete packages, such as 

pails and jerry cans, can be analysed. At high relative humidity, a desiccant is used in the package, 

and the water absorption (the raise of weight) of this desiccant is measured as a function of time. 

These analyses are according following standards: ASTM D4279, BS 1679-8 annex E of ASTM D3079. 

 

Besides the equipment for WVTR-determination, BPI has also some equipment to measure the 

Oxygen Transmission rate: Mocon OX-TRAN® 2/22L and a couple of Labthink PERMETM OX2/230. 

These equipments are using a coulometric sensor at certain test temperature. The equipment give 

also the possibility to adapt the humidity of the carrier gas (formier or N2) and of the test gas (O2). 

These standards can be applied for analysis of flat materials (foils, sheets,…): ASTM D3985, ASTM 

F1927, DIN 53380-3 and JIS K-7126. For packages itself, we can test according to ASTM F1307 and ISO 

15105-2. 

 

 

     Principle OTR-measurement 

 

 

 



 
 
 

Measuring the transmission rate of different gases for flat specimens can be performed by using 

another technique: the differential pressure method. The standards ISO-15105-1, ASTM D1434, ISO 

2556, DIN 53380-1 and GB/T1038 are measuring according this principle. The Labthink VAC-V1 at BPI 

is measuring according this method. At first, the gas transmission cells (lower- and higher-pressure 

chambers) are evacuated. Second step is to introduce the test gas (O2, N2, CO2,…) into the higher-

pressure chamber. Depending on the permeability of the material, a certain amount of gas shall 

permeate through the specimen towards the lower-pressure chamber. This causes an increase of 

pressure in this chamber, which gives us the permeability for the used gas as a function of time for 

that specimen. Standard temperature is 23°C, but other temperature conditions are also possible. 

 

 

   Principle gas transmission rate according to differential pressure method 

 

 

 

 

 

  

 

 Info and test requests: see our website 

 

Contact: An Van Geite 

http://ibebvi.be/en/laboratory/departement/permeability
mailto:AVG@ibebvi.be?subject=Permeability

