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Abstract : In was investigated the charcteristics of inorganic crystalline prectipitaion mem-
brane that were formed by interdiffusion of aqueous solution of CaCl,, BaCl,, Pb(NO;), and
oxalate salts across cellophane skins or within gels. And the kinetics of formation of oxalate
precipitates in cellophane skins or gels was also studied by measurements of the membrane
potential as a function of time, Polyacrylamide gels containing potassium oxalate were
brought into contact with various inorganic aqueous solutions respectively. The electrolyte
concentrations in the gel phase and in the soultions are varied systematically. There exists
a charateristic concentration ( C¢* ) below which advancing precipitation zones of oxalate
precipitates in the gel are observed. Above this concentration the prectipitation zones did

not grow after advancing for about 2mm maximally.
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Fig. 1. BaSO, precipitate within a cellophane sheet:
a:BaSO0, precipitate, b:within a cellophane sheet,
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Table 1. Prepatatiori of Polyacrylamide Gel

Solution A contanins 0.23ml TEMED(N,N,N'N"-tetra- methyl ethylene diamine) dissolved
in 100ml aqueous K,(COQ), solution

Soultion B contains 30g acrylamide and 0.8g N,N’-methylene bisacrylamide dissolved in
100ml aqueous K,(COO), solution

Solution C contains 0.235g K,S,0; dissolved in 100ml aqueous K,(COO), solution

Standard Soltion A:Solution B:Water=1:2:1

Solution (volume ratio)

Gel Standard solution : Solution C=1:1 (volume ratio)

Table 2. Characterization of Cellophane Skins (Kalle, Wiesbaden) (C*=1mol /dm?®)

P350 Nadir Special
Thickness in dried state (zm) 22 55
Thickness in swollen state (zm) 46 115
Water content in % of swollen material 63.3 60.2
Fixed ion concentration (coo™) 2.107%C" 6.107°C"
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Fig. 2. Schematic diagram of experimental apparatus
for permeation of two ions, Lu,, Lu,: Luggin capil-
laries, R, R,:magnet stirrer, m: membranes, M:
membrane support, E, E,:electrode, K, K;:
for electrolyte solution
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Fig. 3. Schematic diagram of experimental apparatus
for precipitation zones in gels: 1. thermometer, 2.
cooling water, 3. lid, 4. solution of ionic species A,
5. precipitation zone within gel, 6. gel with ionic
species B, 7. magnet stirrer.

651



ol 2ol thabe] MEup Sk g L}L}LHL}
Fig. 4 += 0.1C'K,(C00),9} E %7} 78 CaCl, &4
& A w2 2] o) A )\Liﬂxq,q A 433k Ca(CO0O),
el apel Al gbate] yiAlLx

Ao z71e] vh AS] gk Algkel W atel okgh

EREE R EA g

st ot 255F ASIAH: A8 SAET

Hado] rutetglon ofw vk W9l o 120mV
ol oirh ol et uhe] Fo] YA Fojof vte
ARG 7hAlE A elo] AT ofv] gt
dge) 2/ wh deigiol grashee oy

CaCl, + K,(C00),—= Ca(C00), + 2KCI

hnad

Fig5+ 0.1CK,(CO0), & 37t A& v&7
@ CaCl, &4 FaHPFA7 W4T Ca
(QM)%i“wHﬂHlﬂﬂﬂﬂﬁi WA &
oz Z7lof "Holxl defgko] o 2.54 7k
iwwkﬂﬁﬁﬂﬂﬂa%aﬂ&mwk
o] 8 ol muralodrh

(e}

EA A

Z70mV

Y ]
S
£
5.
J d
0] 5 10 15 20 25 30 35 40
t(min)

Fig. 4. Electrical potential difference Agp(=¢ —¢")
as function of time t during the formation of Ca
(COO0), prectipitation membrane in cellophane skin,
C’(CaCl)=0.1C" / m / C"(K,(C00),)=0.1C":C'=
1mol / dm?
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Fig. 5. Electrical potential difference Ap(3p —3")
as function of time t during the formation of Ca
(COO0), precipitation membrane in polyacryvlamide
gel, C'(CaCl,)=0.1C*/m / C"(K,(C00);)=0.1C*
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Fig. 6. Electric current 1 / voltage Agp(=¢ —3")
characteristic of Ca(CQO), precipitation membrane
generated by interdiffusion of CaCl, and K,(C0OO),
solutions (Cs(aq)=Cs(gel)=Cs=(.1C") in celloph
ane skins, Ay electrical potential difference, &,:
electrical potential difference at [ =0

1(mA)
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Fig. 7. Electric current [ /voltage agp(=y¢ —¢")
chatacterstic of Ca(COQ), membrane generated by
interdiffusion of CaCl, and K,(CQO), solutions
(Cs=0.1C") in polyacrylamide gel. diameter 7mm,
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A, electrical potential difference at 1 =0
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Fig. 8. Space coordinate & of the front of the pre-
cipit ation zone relatve to the phase boundary
gel / aqueous solution as a function of time in system
K:(C00),/ Pb(NO,), : C*=1mol / dm®
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Table 3. Effective Diffusion Coefficients D in Polyacrylamide Gels Obtained from Measurements of Thi-
ckness of Precipitation Zones as Function of Tirne:Cs=Cs(aq)=Cs{gel)=C*=1mol} / dm?

D. 10°

System Cs(aq) Cs(gel)
C’ C em’ st
K,(CO0),/ Pb(NO,), 0.05 0.05 6.96+0.12
K,(C00),/ Pb(NO,), 0.1 0.1 6.6310.17
K,(C00),/ CaCl, 0.3 0.3 3.10£0.14
K.(C00),/ CaCl, 0.4 0.4 2.6340.11
K,(C00),/ BaCl, 0.2 0.2 4.84+0.13
K,(C00),/ BaCl, 0.3 0.3 5.70+0.10

Table 4. Fraction of the Number of Test Tubes in which the Precipitation Zone as Stopped to Grow as
Function of Concentration Cs(aq)=Cs(gel) = Cs. C*=1mol / dm®

Fraction

System Cs / C
0.05 0.10 0.15 .20 0.25 0.30 0.40
K(CO0),/ Pb(NO,), 0. 0. 0.1 0.2 1.0 1.0 1.0
K.(C0O0),/ CaCl, 1. 0.1 - 0.5 1.0 1.0 1.0
K.(C0O0),/ BaCl, 1. 0. 0. — 0.1 0.1 1.0
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