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Table Ion-exchange removal of K* in (KC1 + NaCl)

aqueous solutions by Na*T

K*:Na*® Initial K* ions Initial Na* ions Exchange
ratio K* Conc. uplake Na* Conc. uptake ratio
(K*=400pn) (mmol/ 2) (mmol/ 2 ) (mmol/ 2 ) (mmol/ 2 ) (K*:Na*)
1: 0 11.10 3.52 0 3.317 1:0.96
1: 1 11.05 3.24 18.75 3.57 1:1.06
1:10 10.68 3.20 - - -
1:20 10.56 3.03 - - -
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Fig. 1 Crystal structure of synthetic KMosO,sOH:-2H,0
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Table 1 K*-exchange removal behavior in (KCl + NaCl)

aqueous solutions by Ko.asNaog s and Ko. 2sNao. 75

samples

25°C Ko.ssHae.ssMos0is01- 21120

K Na® Initial K* ions Removal
ralio K* Conc. up Lake ratio
(mol) (mmol/ 2) (mmol/ ) (%)
1 : 0 3.16 0.79 25.0
I 1 3.20 (.57 17.8
i 10 3.16 0.18 5.1
1 20 3.21 0.20 6.3
60°C Ko.2s5Nae. 1505015011210

I 0 2.59 0.70 27.2
|| 2.48 0.64 25.9
1 : 10 2. 64 0.38 14.4
1 20 2.57 0.11 4.4
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Table 2 K*-exchange removal behavior in (KCl1 + NaCl)

aqueous solutions by Ko.aslo, ss samples

25°C Ko.ssllo.ssMos01=011-2H20

K*:Na” Initial K* ions Initial Na* ions
ralio K* Conc. uptake Na* Conc. uptake
(mol)- (mmol/ 2) (mmol/ R ) (mmol/ 2) (mmol/ 2)
1 =0 2.82 0.70 0 0

11 2.86 0.41 2.99 0.36

1 2 2.13 0.156 6.22 0.717

) | -2.10 0.00 12.39 0.90
60°C Ko.asllo.ssMos01s01l- 21120

1 =0 2.82 0.22 0 0

11 2.86 0 2.99 0.45

1 @ 2 2.73 0 6.22 0.79
1 : 4 2.70 0 12.39 0.94
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K*omMYAAEEEBD LEN, 1 40BREHOKBEFIS S KIIERICKREZND
ZEMHBHLE, LEORBEREY, KMni0s OFEE -HEICDOWTH Ko ERBERE
Hle L TomEtEEHT 2 EMNHALE,
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Table 3 Removal behavior of K* in (KClI + NaCl) aqueous solutions
by Ko. aHi. 2Mna0s samples
K* Na*
original removal original removal
K* : Na® [concentration amount concentration amount pH change
(ppm) (mmol/1) (mmol/1) (mmol/1) (mmol/1)
100 : 0 2.72 0.90 0 0 5.4—3.1
100 : 100 2.71 0.67 4. 86 0.22 5.4—3.1
100 @ 200 2.62 0.46 9.34 0.27 5.4—3.1
100 : 400 2.59 0.34 20. 44 0.59 5.2—3.0
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Table 4 Ion-exchange removal of K* in (KCl + NaCl)

aqueous solutions by Li*T

Ke:Na® Initial - K* ions initial Na* ions Released Exchange
ratio K* Conc. uptake Na* Conc. uptake of Li~ ratio
(K*=400ym) (mmol/ 2) (mmol/2) (mmol/ Q) (mmol/ 2) (mmol/ 2) (Ke:Li*)

L0 10.69 2.58 0 0 2.82 1:1.09
L1 10.60 2.57 18.175 0 2.68 1:1.04
1210 10.83 1.96 - - 2.42 1:1.23
L 20 11.72 ZAZE - - +2.86 1:1.25

Table 5 Ion-exchange removal of K* im (KCl + NaCl)

aqueous solutions by Na'T

Ke:Na*® Initial K* ions Initial Na- ions Exchange
ratio K* Conc. uptake Na® Conc. uptake ratio
(K*=d00yn) (mmol/ 92) (mmol/ 2 ) (mmol/ Q) (mmol/ 2) (K :Na")
L: 0 11.10 3.52 0 3.317 1:0.96
S 11.05 3.24 18.75 3.57 1:1.06
I : 10 10.68 3.20 - - -
120 10.56 3.03 - - -
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Development of Potassium and Bromide Ions Memorized Inorganic

Ton-exchangers

Head Invesigator Takashi SUZUKI

Collaborator Michihiro MIVAKE

Collaborator Shizuo SUGITA
Department of Applied Chemistry and Biotechnology,

Faculty of Engineering, Yamanashi University

Summary
To develop potassium ion memorized inorganic ion-exchangers, potassium ions
of specially synthesized KMos0,sOH-2H,0 with tunnel structure or K,Mn,0s and
KMgsLi1S140,0F2-2H,0 with layered structures, have been ion-exchanged for sodium
ions 1n aqueous sodium chloride solutions or for protons in aqueous hydrochloric
acid solutions at 70 °C.
Sodium ion-exchanged Na,Ki-.Mos0,s0H-2H.0, Na K,-.Mg2LiSi40:10F2-2H,0 and

proton-exchanged H.Ks-.lin,0s were found to have the selectivity for potassium
ions 1n aqueous solution at room temperature.

Especially, it has been found that NaMgs,LiSis010F»-2H,0 (x=1) has an out-
standing selectivity for potassium ions in solution, 1.e., the QgMgzLiSi4Olon-
2H,0 has the feasibility of a superior potassium memorized ion-exchanger.

To develop bromide ion memorized exchangers, Pb.o(PO4)sBr2_ngé has been
synthesized and the anion-exchange characteristics of chloride ions in it for
bromide ions in aqueous solutions have been invesigated. The details will be

discussed 1n following reports.



	9001-J
	9001-W



