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[E 1) Physical and chemical properties of the five printing ink dolvents

Hexane 86.17 - (CH2) - Insoluble 14.9

Ethyl acetate 810 |-C-0--C=0 | Soluble 17.9 (Deamer, H 1976)

ﬂ/lethyl ethyl 72.10 =C=0 Soluble 18.4 Intagilo W2, &3] gravure

etone —_— 5 » -

Toluene 92.13 Benzene Insoluble 18.7 T rotograVUIS]E} 2 N o) . .

Isopropanol 60.11 -OH Soluble 21.0 engraved ¥ 93 £} 9=
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{2®. 1) Simplified Printing Process
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Propylene(1. 25mil)
HDPE/Tie/Nylon/EVA
LDPE/PVDC/LDPE(1.5mil)
LDPE/PVDC/LDPE(2. 5mil)
PVDC/Polyester/PVDC(0. 5mil)
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(¥ 3] Predicted days for contaminants to reach threshold off-flavor levels at
ambient® temperature

Propylene(1. 25mil) 585
HDPE/Tie/Nylon/EVA 585
LDPE/PVDC/LDPE(1. 5mil) 585
LDPE/PVDC/LDPE(2. 5mil) 585

PVDC/Polyester/PVDC(0.5mil) | 585

22 5 84 4

132 200 2,600 (&)

516 176 3,800 138
1900 100,000 19,000 383
13.000 100,000 | 2,000,000 1150

a : Assuming required amount of contaminant present

(33 2) Formation of 5-methyl-4-
heptene-3-one by aldol condensa-
tion and dethydration

(@]
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CHs

(218 3} Formation of 4,4, 6-trime-
thyl-1, 3-dioxide from
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(& 4) Partition coefficient (Kp) for limonene and carvone sorption into
polypropylene films with various crystallinity

0.9213 0.743
0.9139 0.655
0.8830 0.323
0.8824 0.316
0.8873 0.369
0.8662 0.142

83 5
109 8
145 1
148 13
147 14
154 2
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(E 5) Partition coefficient and standard deviations of printing ink solvents
between substrates and air at 25°C

Ethyl acetate 0.61 £ 0.03
Hexane 0.34 £ 0.01
Isopropanol 0.30 £ 0.01
Methyl cellosolve -
Methyl ethyl ketone 0.63 £ 0.01
Toluene 2.60 + 0.02

0.20 £ 0.04 0.090 =+ 0.006
0.06 + 0.01 0.074 + 0.009
0.26 + 0.07 0.091 + 0.005
419+ 14 0.44 + 0.028
0.19 + 0.01 0.089 + 0.006
0.58 £ 0.10 0.279 + 0.002

(E 6) Average Kp for each solvent at 25, 35, and 45°C

Toluene 0.0667 0.0942 0.1073

Isopropanol 0.0615 0.0800 0.0907

Chips MEK 0.0410 0.0722 0.0831
Ethyl acetate 0.0335 0.0464 0.0521

Hexane 0.0251 0.0411 0.0459

Toluene 0.1063 0.1822 0.2207

Tsopropanol 0.0973 0.1595 0.1696

Liquor MEK 0.0764 0.0938 0.1115
Ethyl acetate 0.0441 0.0685 0.0802

Hexane 0.0342 0.0597 0.0708

Toluene 0.1699 0.1758 0.1749

Isopropanol 0.1029 0.1022 0.104

Cream MEK 0.0786 0.0859 0.0865
Ethy! acetate 0.0566 0.0577 0.0594

Hexane 0.0500 0.0550 0.0537
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