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Oxygen Transmission Rates of Airtight Plastic Film Containers

Kenji ARAI*, Fumio NAKAMURA*
*Central Customs Laboratory, Ministry Of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Under the Japanese Customs Tariff Schedule, "Articles in Airtight Containers" and "Articles in Other Types
of Containers" are classified differently. Plastic containers that meet the oxygen transmission criteria are
considered airtight containers. Measurements of oxygen transmission rates of various types of plastic films
showed that ethylene vinyl alcohol copolymer films (EVOH), polyvinylidene chloride films (PDVC) and plastic

films coated with inorganic materials are likely to have oxygen transmission rates of 1 ml/m?-24 h or less.
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Tablel Oxygen transmission rate of representative plastics for packing

Plastics Degree of oxygen transmission
(thickness:25 u m) ( ml/m2-24h~atm )
Polyethyleneterephthalate (PET) 110
Polyvinyl chloride (PVC) 200
Polypropylene (PP) 2500
Polyethylene (PE) 2900
Polycarbonate (PC) 4700
Polystyrene (PS) 5500
Ethylene vinyl acetate (EVA) 9960

Temperature: 25°C , Humidity: 50%RH
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Table2 Oxygen transmission rate of plasticfilms coated with inorganic materials

Metal coating plastic film Thickness Degree of oxygen transmission
(Composition) (um) ( ml/m2 *24h-atm )
Aluminum coating plastic film
120 0. 4
(PE,PET,AD
Aluminum coating plastic film
77 0. 5
(PP,PE,Al)
Aluminum coating plastic film
84 0. 2
(2.AD)
Silica coating plastic film
90 0. 1
(PP,SiOx,PP)

Temperature: 20°C (dry)
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Table3 Oxygen transmission rate of EVOH films

. Thickness Degree of oxygen transmission
EVOH films (Grade or Composition) 2
(pm) (ml/m”+24h-atm )
Monolayer EVOH film (XL) 15 0. 2
Monolayer EVOH film (F) 20 0. 2
Monolayer EVOH film (E) 30 0. 6
Monolayer EVOH film (CR) 15 0. 7
Multilayer EVOH film
25 0. 2
(Ny3/EVOH4/Ny6/Adhesives2/LLDPE10)
Multilayer EVOH film
6 5 0. 3
(OPP20/EVOH15/PE20/LLDPE10)
Multilayer EVOH film
122 0. 3
(PET12/EVOH15/0Ony15/PEg0)

Temperature: 20°C {dry)

Grade : XL (Biaxial Orientation Type, Ethylene copolymerization ratio 27mol%)

F (Non Orientation Type, Ethylene copolymerization ratio 32mol%)

E (Non Orientation Type, Ethylene copolymerization ratio 44mol%)

CR (Non Orientation Type, For high temperature boil retort pouch)

Table4 Oxygen transmission rate of PVDC film
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Monolayer PVDC film 12 0. 2
Temperature: 20°C (dry)
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Table5 Oxygen transmission rate of Nylon films

Plastics Degree of oxygen transmission
(thickness:25 » m) (ml/m’-24h-atm )
Polyamide MXD6 (MXD6) 4
Polyacrylonitrile (PAN) 5
Orientation Nylon (ONy) 30

Temperature:
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27°C , Humidity: 65%RH




