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Abstract : The recovery of trace volatile organic components from water by pervaporation was investigated.
Permeation experiments through homogeneous polydimethylsiloxane(PDMS) membrane was carried out and the
effect of feed concentrations and membrane thicknesses on the permeation characteristics were investigated. A
solution—diffusion model is used to describe the pervaporation transport mechanism. In homogeneocus PDMS
membrane it appeared that the selectivities of MEK and toluene are constant, and that organic flux has a linear
relationship with feed concentration. These results indicate that the coupling effects between organics were
negligible. The selectivity of PDMS membranes is invariant with respect to the membrane thickness. The
intrinsic membrane permeability of organic components determined by using a solution-diffusion model.
Comparing with various composite type membrane, the membrane using PEG treated nonwoven fabric as
sublayer showed the best performance in VOC recovery by pervaporation.
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Table 1. Overall mass transfer coefficient for PDMS membrane
Overall mass transfer coefficient, K; (m/s)
Membrane thickness {ym]
MEK toluene
50 1.811 x 10° 3763 x 10°
100 8828 x 107 2886 x 10° | 82 x 107 (100gm, Njhuis et al.) [6]
120 7706 % 107 2420 x 107 | 301 % 10(140im, Wenchang Ji et al) [8]
200 5638 x 107 2.048 x 10°

Table 2. Overall organic permeability,
$5=1764 [mmHg, 20C))

Q; and water permeability,

Q" (H puene=08183 [kPa m*/mol, 20C],

_ r ©Q; [ mol m/m’ kPa s ] Q" [ mol m/m® kPa s ]
Membrane thickness [m]
toluene Water
50 x 10° 2299 x 107 4454 x 101
1.0 x 10 3527 % 10" 6633 x 10
12 x 10 3548 x 107 6.265 x 107
20 x 107 5006 x 107 8399 x 1074

Table 3. Intnnsic vapor permeability, @7 and intrinsic liquid permeability, @ for homogeneous PDMS mem-

brane
Intrinsic vapor permeahility, @ [ mol m/m’ kPa s ]| Intrinsic liquid permeability, @7'[ m%s ]
toluene MEK toluene
7.283 x 107 156 x 107" 5% x 107
(intrinsic vapor permeability, @7 ¥+ Q7 = QI'H/ 2| TAE ol&sto] 3
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Alphabeticals

C; molar volume concentration of component
iin the feed (mol/m®)

c; molar volume concentration of component
i in the permeate (mol/m®)

H; Henry’s law constant (kPa)

H/ Henry's law constant (kPa m’/mol)
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kv

sat
bi

Q;

vd

LR

permeation flux of component i (mol/m’s)
overall mass transfer coefficient (m/s)

liquid boundary layer transfer
coefficient (m/s)
vapor phase boundary layer mass transfer
coefficient (m/s)

downstream pressure (Pa)

mass

saturated vapor pressure of component i
(Pa)

partial vapor pressure in equilibrium with
feed concentration x; (Pa)

overall permeability (mol m/m” kPa s)
intrinsic vapor permeability of component
i (mol m/m’ kPa s)

intrinsic hiquid permeability of component i
(mol m/m’ kPa s)

membrane thickness (m)

molar fraction of component i in the feed
(mol/mol)

molar fraction of component i
permeate (mol/mol)

in the

Greek letters

a separation factor

Yi activity coefficient

123 infinite dilution activity coefficient
“; chemical potential of component i
Subscripts

* membrane-fluid interface

b bulk of the fluid

: orgamnic component

w water
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