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Development of separation and analytical technology
based on the Calixarene derivatives.
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Kurita Water Industries Ltd.
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Fig. 1 Chemical structures of carboxylate and methyl

ketonic derivative.
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Scheme 1 Preparation of cross-linked calix[4]arene
tetracarboxylate.
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feed soln.
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adsorbent | glass beads

cotton
1. adsorption column
4 2. micro tube pump
3. thermostat infet
4. feed solution
3. Fraction collector

plass filter

1. adsorption column

Fig. 2 Schematic device of column operation.
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Table 1 Calix[4]arene content in unit weight of

dry-resin.
carboxyl group calix[4]arene fraction
[mol kg'] [molkg!]

1:5-resin 5.2 1.3

1:3-resin 6.1 1.5

1:1-resin 6.0 1.5

theoretical value 5.6 1.4
Table 2 12 EMIEAB O R LR T, £, O WHEN
X IIAEE R, SEIROBMEII 2GR (M) 4 X9

2) DB GERD, BRLRT W EDVr o 2. 2R

Table 2 Solubility test for various solvent.
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concentration
1:5-resin 1:3-resin 1:1-resin
[mol dmr?]
H,0 — x x X
NaOH 0.05 B o o
0.1 O O O
NH,OH 0.1 X @) @)
HNO, 0.1 x X x
HClL 0.1 % x x
chloroform — X x X
methanol — X x x
cthanol — x x x
DMSO — x x x
acetone — X X X
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Fig. 3 Effect of equilibrium pH on percent adsorption of
metal ions.
T
CH—CHp—C—CHy——CH—
COOH
‘COOH
—CH—CHy—C——Chy —
CH3

Fig. 4 Chemical structure of commercial carboxylate
type ion exchanger (DIAION WK 11).
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Fig. 6 Relation between equilibrium

aqueous pH and
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Fig. 5 Adsorption isotherms of lead and zinc ion on the
resins.
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Table 3 Relation between maximum loading
capacity and content of calix[4]arene
tetracarboxylate fraction.

. maximum loading capacity
calixarene content

Pb(IT) Zn(II)
[mol kg'] [mol g'] k [mol g'lk
1:5-resin 1.30 1.35 1.20
1:3-resin 1.50 1.70 1.28
1:1-resin 1.50 2.10 1.40
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Table 1 Properties of activated carbon

Activation Pre— |Surface
Activated Activation Yield
Temperature Washing | Area
Carbon Time [min] ) M%)
(K] [n/g]
AC1 773 X 532 15.0
AC2 873 60 X 1470 8.0
AC3 973 X 1876 7.5
AC4 30 X 356 15.8
AC5 773 120 X 999 9.0
AC6 60 @) 303 17.0

—{1— AC6(adsorption)
—l— AC6(desorption)
—v— ACl(adsorption)
—a— ACl(desorption)

—&— AC3(Benzen adsorption)
—O— AC3(Benzen desorption)
—&— AC3(Water vaper adsorption)
—A— AC3(Water vaper desorption)

50
45
40
35+
30
25
20 |
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10 |

5

amount adsorbed [mmol/g]

0.5 1 0 0.5 1
Relative pressure P/Py[-] Relative pressure P/P; [-]

Fig. 1 N, isotherm (77K) Fig.2 H,0, CsH; isotherm
(303K)
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