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Fig. 1. PAA-CA membrane.
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Fig. 2. Relation between C; and C, for NaClk

solutions.
60
o]
*
401
S s
&
re o A
< e a o
o A o
»n
v
20 & o ¥
A - o
4
=] 4 o
& v ¢
-4 @
4]
0 L i 1 i A
0 20 40 60 80 100

AP - AT (atm)

Fig. 3. Rejections by PAA for NaCl solutions.
O :0.0lmol/I, A :0.05mol/l,
[J:0.1mol/1 ¥ :0.2mol/1,

& : 0.4mol/1,
Solid marks show rejections as de-
scending order of pressure.
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Fig. 4. Rejection by PAA for Na,SO, solutions.
O :0.0lmol/1, A :0.05mol/l,
1:0.1mol/1, % :0.2mol/1,

& : 0.4mol/1,
Solid marks show rejections as de-
scending order of pressure.
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Fig. 5. Rejections by PAA for CaCl, solutions.
O :0.0lmol/1, A :0.05mol/1,
01:0.1mol/l, W :0.2mol/1,

& ¢ 0.4mol/1,
Solid marks show rejections as de-
scending order of pressure.
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Fig. 6. Rejections by PAA for MgCl, solutions.
O :0.01mol/1, A :0.05mol/l,
[J:0.1mol/1, ¥ :0.02mol/1,

& : 0.4mol/1,
Solid marks show rejections as de-
scending order of pressure,
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Fig. 7. Rejections by PAA for MgSO, solutions.
O :0.0lmol/1, A :0.05mol/1,
J:0.1mol/1, <7 :0.2mol/l,

& 1 0.4mol/1,
Solid marks show rejections as de-
scending order of pressure.
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Fig. 8. Concentration dependence of rejection
and flux for NaCl.
O :20atm, A :40atm, [J: 60atm,
7 . 80atm, ¢ :100atm.
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Fig. 9. Concentration dependence of rejection
and flux for Na,SO,
O :20atm, A :40atm. [J: 60atm.
¥V . 80atm. ¢ : 100atm.
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Fig. 10. Concentration dependence of rejection
and flux for CaCl,

O :20atm. A :40atm. [J: 60atm.
¥V :80atm. ¢ : 100atm.

355



B8 X

hd 13
<
30}
v s v
o
v
v v
20
a
g ° 0
1o s s s
10 a N
Q o
a
2 c °
ok : 2 J
P8
= & i
E o} o -
e .
N S S
x ¢ &
— o
2
001 005 O1 Q2 04
{, mal/l

Fig. 11. Concentration dependence of rejection
and flux for MgCl,.
O : 20atm. A :40atm. []: 60atm.
v ¢ 80atm. ¢ : 100atm.
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Fig. 12. Concentration dependence of rejection
and flux for MgSO,
QO :20atm. A :40atm. [J: 60atm,
7 : 80atm. ¢ : 100atm.
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Fig. 13. Comparison of rejections for different
salt solutions at 100atm.
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Abstract: Polyacrylic acid membrane which was sandwiched by cellulose acetate membranes was

prepared and tested in reverse osmosis. Salt rejection was found to be a function of pressure, feed

concentration, and ionic valence. It is qualitatively in agreement with a Donnan exclusion theory.

Rejections of monovalent counter-ion salts increased strongly with decreasing concentration, while

those of divalent counter-ion salts are not so sharp against decreasing concentration. Salts of

divalent co-ion are more highly rejected than those of monovalent co-ion. It was found that salt

rejections were connected with a change of pore volume or water content in membrane caused by

pressure, feed concentration, and valence of ions.
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