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Abstract. This report has been focused on the studies of the hydraulic pressure distribution
which is created by the agitation of the both liquids, dialysing solution and solvent, on either
side of the dialysis membrane surface.

Agitators of the both liquids have been investigated and developed which can counterbalance
the hydraulic pressures.

The effects of the agitation velocities on the dialysing velocity have been studied under the con—
ditions which allow the uniform dialysis on the whole surface of the dialysis membrane,

Each agitation velocity of the dialysing solution and solvent, at which the dialysis coefficient is

obtained most precisely, has been determined.
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Fig. 2, Photograph of the dialysed state at each agitation velocity.
0.01 M K,CO,, 1.5min. dialysed, colored by phenolphthalein
EXAKTA, f—4.5, 1/50 sec., green filter, PERUTZ
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Fig. 3. Photograph of the dialysed state at each moment.
0.01 M K,CO,, (A}:60 rpm agitated, (B): not agitated.
Other conditions are the same with Iig. 2.

0 rpm)

(30 rpm) ‘ (AC rpm)

(70 rpm)

(60 rpm)

(120 rpm) (140 rpm) (160 rpm) (180 rpm) (200 rpm)
0 5 10 cm
Fig. 4. Photograph of the dialysed state at each agitation velocity.

0.005 M K,CO,, 3.0 min. dialysed, colored by phenolphthalein
Other conditions are the same with Fig. 2.
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Fig. 5. Photograph of the dialysed state at each moment.

0.005 M K,CO,, (A): 60 rpm agitated, (B):

not agitated

Other conditiocns are the same with Fig. 2.
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I'ig. 6. Hydraulic pressure distribution on the inner
surface of the membrane.
Inner solution is agitated with 60 mm dia.
normal-crossed impeller.
C: center of membrane, S: surface level of
liquid, R: rim of membrane
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Hydraulic pressure distribution on the outer
surface of the membrane.

Quter solution is agitated eccentrically
underneath the membrane with 85 mm dia.
normal-crossed impeller.

C: center of membrane, S: surface level of
liquid, Rr: right rim of membrane, RI: left
rim of membrane

Pressure, mm CoHg OH
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Iig. 8 Hydraulic pressure distribution on the outer

surface of the membrane.

Quter solution is agitated eccentrically
underneath the membrane with 230 mm dia.
normal-cressed impeller.

S: surface level of
Rr: right rim of membrane
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Pressure, mm CpHgOH
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Fig. 9. Hydraulic pressure distribution on the outer
surface of the membrane.

Outer solution is agitated centrically
underneath the membrane with 85mm dia.
normal-crossed impeller.
C: center of membrane,

liquid,

S: surface level of
R: rim of membrane
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I'ig. 10. Apparatus for outer solution agitation
underneath the membrane centrically, and
guide vane.
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Fig. 11 Hydraulic pressure distribution on the outer
surface of the membrane.

Outer solution is agitated centrically
underneath the membrane with 85 mm dia.,
normal-crossed and 30°-twisted impeller,
guide vane and shroud.

C: center of membrane, S: surface level of
liquid, R: rim of membrane
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Table 1. Determination of dialysis coefficient with three treatments of three variates each.

Agitation velocity

: Inner side 20rpm, outer side 40rpm with guide vane and shroud

Membrane MF-Millipore VC
Duration of dialysis : 1.5hrs.
Treatment
I | II ‘ Il
2. 9668>107* } 2. 8185107 1 3.0039x107*
3.0039:x107* | 2. 8741X107¢ | 2.9112>X107¢
2.7258X107* [ 3.0225:X10%*

3.0410X107* ‘

Test for homogenelty of dlalys1s coefficient

Class f d.f. Sum of squares uares (S ) 1 log S2 ‘ 1) log S ? 1/n,~—1
1 2 27.528X107** \ 13. 76410712 ] 1.139-—12 I 2.278—24 0.5
2 2 112. 25910712 \ 56.130X107*2 ; 1. 74912 ‘ 3.498—24 0.5
3 2 71. 090X 107" | 3.545X107° | 1.550—12 | 3.100-24| 0.5
Toul | 6 | 210. 877X 10" . | g.876—72| 15
Pooling] §2=-35. 1461012 logS*=1.545—12 f-logS=9. 27072
Analysis of variance for dialysis coefficient
Source of variation Sum of squares d.{. Mean of squares I F FZo s
Treatment 6.967 X107 2 3.484 107* i 9. 90* 5.14
Error 2.109x107*° 6 0.352 107 i
Total 9. 0761071 8 |
Vol.17, No.3, 1973
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Table 2.
Agitation velocity

Determination of dialysis coefficient with three treatments of three variates each.

; inner side 40rpm, outer side 60rpm with guide vane and shroud

Membrane : MF-Millipore VC
Duration of dialysis : 1.5 hrs.
Treatment
1 | § 111
3. 4675 10" f 3. 467510~ i 3. 4675 10"
3.4675X107* 3.4675X107* 3.4675X107¢
3.4675X107¢ 3. 4860107 3.4860<107*
Test for homogeneity of dialysis coeﬁ’icient
Class [ d.f. Sum of squares ‘ Mean of squares {S?) ’ log S*? | (n; —1) logS2 ‘ l/n.—l
1 2 0 0 [ 0 0.5
2 2 228. 170107 114. 085107 . 2.057—14 4.114—28 0.5
3 ; 2 228.170X1071 114 085><10_” 1 2 057 14 4.114—-28 0.5
Towl | 6| 456 340X 1074 } 822856 | 15
Pooling] Se=114.085x10™ | log8'=2.057—14 f log S2 -8, 22856
Analysis of variance for dlaly31s coefﬁcxent
Source of variation ; Sum of squares B d f " Mean of squares | I l F2 05
Treatment ‘ 0. 761X 10 ’ > ' ossixwor | 050 5.14
Error ] 4.563x107* | 6 | 0. 761X 107
Total ( 5.324 10" 8 | ‘
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