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Abstract : Fabrics of polyester, polyacrylics, nylon and cotton were tested to investigate the possibility of using these
materials as a membrane support sheet. Considering the physical properties such as compaction rate, membrane
embossing, water flux, the chemical and mechanical properties, 50 denier polyester fabrics was found to be the
appropriate material as a membrane support sheet among the tested materials. The experimental parameters such as
pressure drop. compression pressure and viscosity were changed to investigate the effects of these parameters on the
flow patten in this membrane support sheet. As a result, it was shown that Darcy's law could be satisfactorily applied to
describe the flow pattern in this membrane support sheet.
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Fig. 1. Schematic diagram of support sheet testing
apparatus(1. N, gas, 2. Feed tank, 3. Feed
solution, 4. Test cell, 5. 2 mL pippet, 6.
Raffinate tank).
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Fig. 2. Details of test cell (1. Upper cell, 2. Lower
cell, 3. Porous stainless steel, 4. Polyethylene
film, 5. Support sheet, 6. O-ring).
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Table 1. The properties of support sheets
- Polyester ~ Polyacrylics Nylon 6 Cotton
Thickness*(1atm) 1.2x10 'mm 4.1 x10"'mm 12x10"'mm 20x10""'mm
Denier 50 30 50 50
Density 1.38 1.15 1.14 1.58
Porosity’( latm) 55% 70.1% 50.3% 52.1%
Porosity*( 50atm) 38% 24.5% 35% 27%
Chemical resistance Strong Strong Strong Strong

a : experimental results.
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Fig. 3. Flow rate for various support sheets at P=
50 atm.
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Table 2. Flux and salt rejection for various support
sheets at P=50 atm

Flux(L/day - ) Salt rejection

Support sheets o water 1% NaCl (%)
Toyo5Bfilterpaper 220 162 75
Polyester 242 183 73
Cotton 249 185 74
Nylon 238 178 73
Polyacrylics 257 199 71
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Fig. 4. Flux and salt rejection for different com-
pression pressure at AP=5atm. (a) comr
pression pressure vs. flux and (b) com
pression pressure vs. salt rejection.

Flow rate(cc/min)

25

branes A A $lo| coating Wol e}, of 7|
£& coating 7lEel ol#Ee]l dv Ao dBA
Qch4). Hate], 2dshaE S HEA7I9A AR
=d), 2 4#E Fig 4(a), (b)d Jehidch
o] 71842 fluxe A9 H¥Hoz Frisde
of, filter paperel ®j&] 10~30% ottt (Fig. 4
(a)). =7t salt rejection® A¥H o2 Zrslc} <
7y E3h5E @42 1o, filter paperell H34
£ 2~4% ool A Hejgri(Fig. 4 (b)).

3.2. Suppot sheet L{2| |4 &8
3.2.1, oY Z3fe HEo d¥

A2l denierg &9 filament? 274 (D,)& ¢
4 ali=d), 50 denierdl polyester? #A$¢ A7A& 6.
86x 10 ‘cmejr}. 50atm®} ZstHeAAM o 7}t
(4P)5 WshA )| A 2ke] @& flow rate®] W3}
2 Fig. 59 v}ehigich. Fig. 5el 4 Ajzke] 60+ A
% A Fole Azke 59 fake] A A¥A
AAE Ho|x Ut 22D 60% o]F 2 AEEY
B Alzko] F-gtdel AS, F FFe]l FAdedl o)
2E2 7$E 94l volumetric flow rate (Q)E
odgict. o] o] 48t Nefl o gto] 1Rk AL &
2o Ags F & Darcy's lawolAd 9 per-
meability (K)& T3}« Table 3o vbebuigic}. o
714 geAe 244y 50atmel 2] polyesters]
=5, 0072cm® £ 2cmE F§ 0.144cm’S A3}
Az, Aole Fig. 20 viepd upel o] 3.75cmE
ALg-skglch. Fig. 5914 4P7} 71l whe} 7]&7)

2.5

00 05 1.0 15 20 25 30 35
1/Time(hr ')

Fig. 5. Effect of pressure drop at P=50 atm.
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Fig. 6. Effect of viscosity at P=50 atm and 4P=5
atm.
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Fig. 7. Effect of compression pressure at AP=5
atm.

Table 3. Reynold number and permeability for different pressure drop at P=>50 atm

3.

5

5

MPlatm) Qem’/min) Vo{cm/min)  D.{cm) Nre K(cm?)
3 0120 0.833 6.86%10°° 0.010 1713% 10710
5 0.179 1.243 ” 0.014 1533 %101
7 0.221 1.535 " 0.018 1353 x10°"
9 0.303 2.104 » 0.024 1442x10°™
Table 4. Reynold number and permeability for different viscosity at P=50 atm and 4P=5 atm
"~ Solution Viscosity (cP) Density(g/em®)  Q{cm?/min) Vo cm/min) Nee  Klem)
Pure water 1 1 0.224 1556 0018 1920107
259% glycerol 1.85 1.054 0.118 0819 0.009 1.869x 101
40% glycerol 294 1.102 0.065 0.451 0.005 1.636x 107"
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Table 5. Data for different compression pressure at ZP=>5 atm

P(atm) Width(em)  Q(emYmin) Vol em/min) " N K(cn?)  Porosity( % )
40 0.075 0.328 2.187 0.025 2.698 x107'° 42
50 0.072 0.180 1.250 0.014 1542107 38
60 0.069 0.142 1.029 0.012 1.269x10°% 36
70 0.067 0.099 0.739 0.008 0912x107" 33
1.0 meability7} 25 72 8k¢dch.
Pure water 4) 929 ¥x7 AL E fluxs 7t Aargs
0.81 I—?A,-NaCI Bl
—h—
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£ 06 JlzMY
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2 D. Equivalent diameter (cm)
.24 o Density of fluid (g/cm?®)
g Acceleration of gravity (cm/s)
0'00'0 05 10 15 20 25 30 35 Vi Average velocity through pore channels
1/Time(hr ") {cm/min)
Fig. 8. Effect of salt concentration. # Viscosity of fluid (cP)
Q  Volumetric flow rate (cm’/min)
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7} support sheet ¥@o| Tk EAsts rr 23 A Cross sectional area of support sheet {cm’)
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