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Desorption Behavior of Volatile Compounds from
Packaging Films in Water-Ethanol Mixtures

Yoon-hee Hwang®, Toshiro Matsui®, Mitsuya Shimoda*, Yutaka Osajima*

The desorption behavior of volatile compounds from LDPE and EVOH films in water-ethanol
mixtures was investigated. In both films, the desorption apparently increased with increasing
ethanol concentration, treatment temperature and time. The absolute desorption was observed at
=40% (v/v) ethanol solution, 60°C and 30min for the treatment of LDPE. Although EVOH
was swollen in ethanol solutions, similar results were obtained. It was assumed that the
compatibility between wvolatile compounds and desorptive solvents is related to the desorption
process of volatile compounds from plastics. Then, the behavior of (0~ 0.)% as an index was
estimated. As a result, the remaining ratio of volatile compounds in LDPE, in the region of <
300MPa of the desorption index, turned out to be about 0 (%) for all the compounds used
in this experiment. Therefore, this indicates the relationship of compatibility between volatile
compounds and solvents on desorption, and it suggests that it is possible to derive a thermo-
dynamic desorption equation and design a desorptive solvent.

Keywords : Desorption of volatile compound, Packaging film, Recycle
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Fig. 1 Change in degree of swelling of
LDPE (O) and EVOH (@) films
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Fig. 2 Effect of ethanol concentration on desorption of volatile compounds from LDPE film

at 207 for 2 days
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Fig. 3 Effect of ethanol concentration on desorption of volatile compounds from EVOH film

at 20°C for 2 days
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Table 1 Compatibility of volatile compounds with various solvents

Solvents (& — &) (MPa)

& Ethano! | a-Propanol | Acetone Hexane

Compound & (MPal?) (25.73) (24.22) (18.56) (14.83)
Esters  ethyl butyrate 18.60 50.84 31.58 0.00 14.21
ethyl hexanoate 18.39 53.88 33.99 0.03 12.67

ethyl octanoate 18.25 55.95 35.64 0.10 1170

ethyl decanoate 18.15 5746 36.84 0.17 11.02
Aldehydes n-hexanal 19.52 38.56 22.09 0.92 22.00
n-octanal 19.12 43.69 26.01 031 18.40

n-decanal 18.85 4733 28.84 0.08 16.16
n-dodecanal 18.66 49.98 30.91 0.0 14.67

Alcohols nr-hexanol 21.85 15.05 5.62 10.02 4928
n-octanol 21.03 22.09 10.18 6.10 38.44

n-decanol 20.47 27.67 14.06 3.65 31.81
n-dodecanol 20.07 32.04 17.22 228 2746
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