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Retort Blushing Occurrence Behavior of Non-Oriented Polyester Film

Tomoyasu TAKENAGA, Kousuke Sasaki, Masami SUENAGA, Kazuhiro NisHIDA

Synopsis : Paints used for food cans have problems of BPA and VOC, and the need for switching to film
laminated materials is increasing. A major issue of the laminated materials is cost, and the cost
equivalent to painted materials is desired. As a technology for inexpensively manufacturing a
laminate material, the direct coating method of a molten resin on a metal substrate is known, but
since a film obtained by this method becomes a non-oriented polyester film, problems such as poor
barrier properties and impact resistance. Particularly, when a non-oriented polyester film is used for
the exterior side film of a food can, there is a problem that retort blushing (whitening) occurs on
the exterior side of the can during retort treatment owing to insufficient barrier properties against
water vapor. We report on the investigation result of retort blushing occurrence behavior of non-

oriented polyester film.
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Fig.1 Retort blushing of the DRD can.

steel side

Fig.2 SEM image of the film with retort blushing.
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Fig.3 Method of polyester film lamination on ECCS.

Table 1 Structure of the PBT blend PET films. (NO:Non-oriented)
No. 1 2 3 4 5
type NO-PET - PBT NO-PET - PBT NO-PET - PBT NO-PET - PBT NO-PET
PET resin PET/IA2 PET/IA2 PET/IA2 PET/IA2 PET/IA2
PBT resin homo PBT homo PBT homo PBT homo PBT homo PBT
PET blend weight T0wt% 60wt% 50wt% 40wt% 100wt%
PBT blend weight 30wt% 40wt% 50wt% 60wt% Owt%
thickness 10 pm 10 pm 10 pm 10 pm 10 pm
layer single single single single single
strconre || momopot-ass | ' ||| nomopsredowss | 1 ||| bomo per-sowss | ' ||| nemopmr-comsa | || PETMR |10

Table 2 Structure of BO-homo PET film and NO-multi layer PET films. (BO:Biaxially oriented, NO:Non-oriented)

No. 6 7 8 9
type BO-homo PET NO-PET - PBT blend NO-PET - PBT blend NO-3 layer PET & PBT
thickness 12 pm 10 pm 10 pm 20 pm
layer single double double triple
PET/IA2 5
_ AL, 2 PETAA2-d0wt% |
film BO-homo PET | 12 PETIA2-d0wt% | homo PBT - 60wt% homo PBT 10
structure homo PBT -+ 60wt%
PET/IA2 2
PET/1IA2 5
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Fig.4 The raising temperature curve of oven.
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Fig.5 Punching metal container for retort blushing test.
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(a) Large autoclave. (b) Small autoclave.

Fig.6 Structure of the autoclave.
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Fig.7 Comparison of the temperature rising curve.
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Table 3 Judgment score of retort blushing test.

judgment bad — — good
score 1 2 3 4 5
transfer all 3/4 1/2 1/4 none
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Fig.8 Relationship between blend amount of PBT and Tg or
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Fig.11 X-ray diffraction intensity of PBT blend film and PET/

IA2 film when autoclave temperature reached 105°C
and 125°C.
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Fig.14 WVTR(Water Vapor Transmission Rate) of PET film. (45%RT, 20 1t m)
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Fig.15 Relationship between x-ray diffraction intensity of (010)
plane and retort blushing score.
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Fig.16 Result of retort blushing test of homo-PET and multi-layer films, and cross section of the films after retort test.
(BO : Biaxially oriented, NO : Non-oriented)
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