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Table 1. Permeation Targets for Selected Foods
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(1) Jgua

Food or Beverage
Canned milk, meats, fish
and poultry
Beer, ale, wine

k
Canned vegetables, soups,
spaghetil, catsup, sauces
Canned fruit
Dried foods
Carbonated soft drinks
Fruit juices, drinks
Cils, shorening
Salad dressings
Peanut butter
Jams, jellies, symps,
pickles, olives vinegar

Maximum Oxygen Ingress permissible

Maximum Water Gain or Loss

__ppm {mass basis) %o (mass basis)
1~5 1% loss
1-5 3% loss

2000 C05 or 80y loss

1-5 3% loss
=13 1%% loss
5—15 | % gain
10— 40 Yo loss
10— 41 %o loss
50— 200 10% gain
S0 — 200 10% gain
50— 200 10% gain
50 =200 3% loss
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Table 2. Barrier Comparison of Various Polymers

(Y) Jgvo

MATERIAL OTR @ 25°C, 65% RH MVTR @ 40°C, 90% RH
(cc.mil/100 sq. in.24hrs.atm) (gram-mil/100 sq. in.24hrs.atm)

EVOH 0.05~0.18 1.4~5.4

PVDC 0.15~0.90 0.1~0.2
Acrylonitrile 0.8 5.0

MXD6 0.15 32

Oriented PET 2.6 1.2

Oriented Nylon 2.1 9.0

LDPE 420 1.0~1.5

HDPE 150 0.4
Polypropylene 150 0.69
Polystyrene 350 7~10

OTR = Oxygen Transmission Rate, or permeation rate of oxygen through material
MVTR = Moisture Vapor Transmission Rate, or permeation rate of water vapor through material

Frgare |, Effect of Increasing Degree of Crystallming on Sensstivity so Moistan (1) Js
13
(3] g = <2 Ba0BLn[x]) + 11,413
R R' = 09826
T
-1
6=
T o
E [ - - ]
]
L ¥ ¥
[ [ o W &1 £1] 2] m m
Degres of Crystallinity (%)
| # tuRH B teORAH =——Log. (400%RH) |
:L;;.;.u\_,;’-ﬁ\ﬁwt.o )la,ogfmSlde.ubtJa ol Yoo

Np="/Y¥ com’ss,
O v CER W PR | B B P P
ul;r.’h\_g)g (’j" JLE:.J Jslee )‘ eslaa!
ax 5 Yo by 3 p (gl 3s& L EVOH

Cwles /90W &% 9 J‘;d\;b
kil A ds [LBEVOH il

t

A1y glos s Jlasl ce Sa
Sy oh i A s 3 pp 2L o8
rl:.éué_).pjb s e vl p
L ook, ) ><~E VOL&@L)J@:QJ»
lslee s olis (g 108 gl

5 L=\OF oS

dfjusy:r.;b;u;us@lc,;\)
o8k oley L e oS |, EVOH
J:Lu(_;)lf.)u‘bqulijaydafd:yjb
Al o Cewsa xS Culbs b

Y‘i O 0Y o)less O (stiudins o O 39

bo g el ol e 40 (5358
Im=1oMy
| ‘r;més_}u qJWSU,S\Jo-I
d}*""" e My s Slee QJ,:,.Slj.S\.b-
:Jls Ol e 4 AL e
L= VOXY X\ T=e/0 0 X0 o S

YY 05t Jpe o a8 L 0T
sls o Jledl 58 ge o 5 2 5 a3l o0
Vg J)‘J\_'L:_\.Al )l_wJ

1, =—xI,,
m, V.;:;—YY\""CC
0 5 ls

JAACEY

A

OS] Slam v oS
e mg s TY e b ol Vg e o el
l,= x2/v o YO=VVOcc

\
& e s}a;,uudu;;mu&fu
4 oo Py les WO |

354 ;&qu,@ \cnﬁ\/\ﬂgl;- W |1

S Sl Of 51l e ol s
Ly oy g nlie lame ooy S
sl Seslie (LS slge 2o 5 S
530S sdr 3l G 29,00 L bl s
05D (S5 P s S At L kil il 3
Mﬁ\ﬁazbﬁ&jﬁb‘dd|ﬁ
sl S ay glde osle s Ol AS
s srs 55 G pan L5
S8l Ol Oliley SSla= a gl
doys ey cdibe Jae Jalge 10 5l e
Ll OF SLb sla3lS 5 (5 jhmasl S sb,
Qlﬁ?ﬁrﬁéwlwg.sﬁ J);;S
2 SSPams S Ly e s oled
U 5,8 o plasl i O3S 5y
Oles Rl 53 O3S (g b s J 8
S Mk e F5e Sl s B
S b 5k ey (b (6l GAIS SIS
O3St 310 J gl 55l oo cnlie
ool Cilisea SlA esle cpdim (gl 5lme

NG
263985 g0 LS 9 dwglin - T

Ll o gt b G 058
Ol a3le A 31 S 5 L s 03le
.J.ib«:.i\:bpydﬂ;\ibjbbxs

il la ads (6 p 358 Y Jsd
JS&MU.AV.AL‘)

K s S Sl Jle Ol @
S 4SS e Sl Sl 388 2 S S
RE T AN FIRVINIPPE UNVPTE P
OS] 2SI S Ol e\ Jsdr
45 0,3 0ppm 3l Ll ole P 3l s 4ty |55
0P LIS b (Oshe S a1
Yoppm acwls jlas ¥ Oliebl oo
g o 85 ) 2 AL Il sy dal



Table 3. Effect of Crientation and Heat Treatiment on 32-mol% EVOH

(¥) Jova

Film Processing* Density Crystallinity Oxygen Transmission
. bl | e ~ Rate**

Orientation Heat Treatment 0% RH 100% RH

Mone Mone 1.174 27 0.00R 1 16

Mone 140° [.187 SR 01,0066 0.71
Unaacoial x 3 Maone 1.178 36 00,0076 2.1
Uniaxial x 3 140° | 1EQ GR 0061 025
Biaxial x 3 140° 1,192 70 0, 0066 0.15

*Monolayer cast film. Chill roll temperature was 50° C
*% Cocygen Transmission Rate in ccmild 100 3q. in.day.atm ai 20°C
Heat treatment was effected by passing EVOH film over second casting drum set at 140°C
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Table 4. Examples of OTR Comparison Blown Film vs. Cast Film (F) Jgu
Mol% Blow Up Blown Film Measured Blown Blown Film Cast Film
Ethylene Ratio EVOH Film OTR* OTR 1 mil** OTR 1 mil***
Thickness (mil)
27 2.5:1 0.21 0.027 0.006 0.010
32 2.5:1 0.22 0.033 0.007 0.020
38 2.5:1 0.26 0.12 0.03 0.035
44 2.5:1 0.23 0.27 0.06 0.076

* Measured Oxygen Transmission Rate in cc.mil/100 sq. in.day.atm at 20°C of Blown film
**Calculated OTR in cc.mil/100 sq. in.day.atm at 20°C of Blown film

***Measured OTR in cc.mil/100 sq. in.day.atm at 20°C of Cast film
(no heat treatment or orientation)
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