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The recovery of three cthyl esters (aroma model compounds: ethyl acctate, ethyl propionate,

permeation with  surface—modified

hydrophobic alumina membrane. Although the driving force of ethyl butyratc is the highest, the cthyl
butyrate concentration in permeate is lower than those of propionate and acctate. Since the solubility of

aroma compounds for water is very low, phase separation occurred in permeate, and we could obtain pure

cthyl esters. The cxperimental results showed that the porous hydrophobic alumina membranc had high

selectivity and permeation flux on the ester-model compounds.
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Table 1. Some properties of the csters used in the study

Compound Specific \ Molecular Molargvolume Boilinfv; point | Water solubilitqy at
mass (g/cm’) | weight {g/mol) {cm’/mol) () 257 (g/em’)

Ethyl acetate 0.902 83.1 917 77 0.084
Ethyl propionate 0.891 102.13 1146 99 0.020
Ethyl butyrate 0.379 116.16 132.2 121 0.006
Water 1.000 18.01 18.01 100 (solvent)
wettability= 715327 (D), d49 FH 3F=H (2,
g rAels e 9 duA (6 EL cosd)
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Fig. 1. Photograph of water droplet placed on a

surface-modified alumina membrane.

Fig. 2. Test unit for vapor permeation process
: (1) feed tank, (2) isothermal bath, (3)

membrane cell,

valve,

(6 cold

vacuum pump, (9

{4) pressure gauge, (5)
trap, (7)

dryver, (8)
needle valve, (10)

thermometer, (11) immersion circulator-

heater—controller, {12) magnetic drive.
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Table 2. Summary of the chromatography operating conditions for each tested aroma compounds

Ethyl acetate, Ethyl propionate, Ethyl butvrate

Packing material Porapak Q

Volume injected 1l

Injector temperature 240°C

Oven temperature 220

Detector temperature 240C

Detector type TCD

He flow (ml/min) 40
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Table. 3. Effect of dead space of the inside of module and comparison of vapor permeation at 30°C

Feed conc, {(wt%)| Permeate conc. (wi%) |EB flux {(kg/m’h) |Water flux (kg/m’h) Note
vp 06 74079 0.242 0.035 module use
06 76.997 0.390 0117 module non-use
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Fig. 4. Dependence of enrichment factor

n

feed composition in vapor permeation.
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Fig. b. Effect of feed temperature on permeate
concenlration in vapor permeation.
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Nomenclature

. pore size
b’ ¢ saturated vapor pressure
b  partial pressure
br ¢ total pressure in the permeate
T . lemperature
x. v . molar {raction

Greek Letters

a; * overall separation fuctor of the vapor
permeation operation

o ¢ separation factor of the vapor-liquid
eguilibrium in the feed

ester TEA] F7| T3 191

feed
perm

. overall separation factor of the mem-

brune

* overall enrichment factor
¢ activity coefficient

. surface tension of the liquid

Superscript

T in the feed
> in the permeate

Subscript

i concerns compound 9§
i concems compound i
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