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Figure 1. Schematic of pervaporation process.
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Table 1. Pervaporation of chloroform-water,

Membrane Conditions Results Flux
Polymer  Thickness Temp./ Press./ Feed Conc Permeate/ Sep. / CHCI3H,0
um ke mbar ppm w-% a g/(m?h)
PDMS 100 25 1-3 10—1000 -— 6800 - 27
composite
LDPE 25 25 1—3 10—1000 — 1300 - 0.65
PDMS 125 22 4 220 9 500 3 30
22 4 1000 59 1400 30 22
22 4 5000 91 2100 205 18
PDMS 1 30 - 700 17 (2000 (500)
composite
30 - 1450 36
PDMS 170 27 carrier 100 49 9700 11 3
tubing
27 gas 200 67 10100 23 3
27 400 86 15300 45 3
SBR 305 30 3 6Y) (12) 11000 — -
30 3 80 58 17000 1 0.7
30 3 800 9 19000 13 0.8
30 3 1700 97 21000 31 09
NBR 194 30 3 (D (12 13000 — -
30 3 80 58 18000 1.8 13
30 3 800 95 24500 31 1.6
30 3 1700 98 31000 98 19
PVAC 5 22 0.1 55 (06) 990 1*1073 -
composite
22 0.1 80 (10) 120 2*1073% -
PVDF 38 22 6 100 - 88 300 -
2.0
Z

Pergut

Solublily Hmit

POMS

05

Permeote Concentration

/P"bun-n .
. = .

50 100 150

Feed Concentration {ppm]

Fig 2. Enrichment of perchloroethylene by pervaporation through rubbery membranes.
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Table 2. Comparison Between Measured and Predicted CHClz Selectivities

Polymer ) b)
Membrane 0 cw C"e CP Cm . Dwm,Dcu DFi3, DFi03
PX 560.00 103.00 5.38 727 -2.31 202
PVDF 8.82 7.80 481 6.64 -148 1.36
PVDMS 11.10 23.20 443 727 -2.31 202
PSF/NMP 143 1.76 2597 16.02 301 -1848
PSF/THF 0.82 12.90 799 16.02 301 -18.48
ECN200 92 21.56 15.64 4.69 258 -2.94
PVAc 0.02 3.20 9.16 445 4.64 -7.63
Si/imide 19.30 64.28 59.01 - - -

a) Unit of C2/CB«=ml CHCl3/ ml water x 10?
b) Unit of Ca=g chloroform/g membrane x 10°

1E407
1E+086

1E+0% 4
°g

16404
0

Mass Tranafer Resistance [s/m]

200 400 600 200
Reynclds Number

Figure 3. Comparison of theoretical and experimental mass transfer resistance.
A ' total phenol, [ : total CCly, O : total TCE, -’ liquid film.

He#dg A1d A1E, 1991



FHFRUE 08T AFFY 7718 AA 31

WS fFAde B e Add SRS 2 200C0| 4o
2 = . 6] FTEE AL BFE BAdAM AAE
¢ AEFax B ooyt MHERFIE2RLE FFAe BFT AF7t 101401 F7194L

53 Bol *}%51 T AFA 9e AT 1R FEEE oy FuSLs B HES 2=
polyether block amide(PEBA) . 433] A A2 d&jx JttB o] AF HEd) U FAEE 3
F1 Eo B3 A% o8 HEE EFEY 5343 doletE & 3] el

Table 3. Pervaporation of dilute aromatics from water(feed 100 ppm)52.

Organic Correlation Data Pervaporation Results
Component Vap. Press. Solub. in Permeate Separation Organic
at 50C H,0 20T Conc. Factor Flux
mbar mmole/1 w-% ] g/(m?h)
Benzoic Acid 0.2 237 02 20 04
Phenol 3 892 0.75 76 13
2-Methylphenol 25 231 15 152 28
2, 5-Dimethylphenol 1.2 18 21 215 35
p-tert-Butylphenol 0.3 53 25 256 54
0-Chlorophenol 13 218 265 272 51
o-Nitrophenol 13 144 27 278 45
Toluene 128 054 0559 276 -
Nitrobenzene 2 154 295 304 56
Thymol 05 53 38 395 84
Styrene (35) 2.88 69 P 741 5.1
o-Dichlorbenzene 85 034 20 @ 1020 -

a) Feed concentration 20 ppm
b) Temperature 30C

W ARSE =& PEBAZA FAE 46pmolI 50CoA 2mbare] FHE-qtE & FALWY Aot &
7189 FFUEE 74 B9 239 w2 s BAG 2L 19 40 ZAAT A2 Al ok
29 w"ra“ Y3k 180g/m?h == Aot

2

i 250
og 200. Flux Den51t}/
= - =
— 150 e 150 £
B &
z o =
H £ 100 \ / 1100 =
% & ]
3 9 £
2 ~ nricnmen s
% //n-—kd‘ -] E 0 / T 0 :5
= - e o - m 20 30 40
Feed Concentration Feed Concentratlon La/ke]
Fig. 4. Pervaporation of aromatic hydrocatbons from dilute Fig. 5 Pervaporation of phenol-water through PEBA
aqueous solution . Organic flux density vs. feed concentration . Selectivity and flux at high feed concentration
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Table 4. Selected pervaporation results.

Membrane | Organic comp. | Feed conc. B J(g/m?h)
Wi
PEBA 40 Ethyl alcohol 0.046 2.7 210
(46 um) 0.094 25 220
0.155 22 390
n-Butyl alcohol 0.005 26 240
0012 20 300
0.06 11 1750
sec-Butyl alcohol 0.005 10 240
0.01 20 300
0.05 6 830
Acetic acid 0.015 20 130
0.09 20 280
Silicone Ethyl alcohol 0.045 43 480
rubber Acetic acid 0.011 0.8 390
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