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2.1
1- -18- -6 1- -15- -5
Millipore
Milli-Q
2.2
1,4,7,10,13-
-16- - -IV- Co-Al8CC
Al18CC 1,4,7,10,13- -16- -
-I\- Al15CC 1,4,7,10-
-13- - -I\V-
-Al8CC
1,4,7,10,13- -16- - -N\N-
(A18CC)
1- -18- -6 1.2¢ 3 ml
25 50 pl
50 pl 24 Al8CC
-Al18CC 50 ml
0.1 mmol 5 ml 0.5 mmol/l (pH
8.0) A18CC 0.3 mmol 4 ml 10
1 2
2.3
pH F-13 pH V-560
U-2000A
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2.4

2.4.1
5 10-5 mol/l
2.5 mol/l 2.5 mol/l
2.4.2
3ml 5 105
mol/l -A18CC 3 ml
320 nm
3.
3.1
A18CC A15CC
1- -18- -6 1-
-15- -5 A18CC A15CC
Al18CC 80 A15CC
15 1- -15- -5
1- -18- -6
Co-Al18CC A18CC
A18CC
97.3%
C:43.23, H: 6.59, N: 3.72 Co-A18CC Co Al8CC
1 2 C: 42.43, H: 6.58, N: 3.81
m/ 735.2 1
2 1 2
Co-Al18CC Co-Al15CC Pd
A18CC Pd Al15CC Co Pd
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Co Pd

Fig. 2 Co Pd  A18CC Co
300 nm
Pd
300 nm Co,Pd-Al15CC Co,Pd-Al18CC
15 g
15 H
L
4 4 0t
o5t
08k
200 255 atljo séo 400 . zéo 3[;0 350 200

Wavelength[nm] Wavelengthlnm]

Fig.2 A Co-Al8CC B: Pd-A18CC
[Co- A18CC] = 2.5>105 mol/l [Pd- A18CC] = 2.5>10-5 mol/I

3.2
Ag', Bi'll, Cd!l, Co!!, Cu'l, Fell, Hg'", In', Ni'l, Pb!I,

Pdi, Uvl, vV Znl Al18CC Al15CC

Li*, Na+, K+, Rb~* Cs*

Mgz+, Caz2+, Sr2+ Ba2+
C-Al8CC Na*
Co,Pd-Al18CC Co,Pd-Al5CC
Table 1
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Table 1 Co,Pd-Al18CC Co,Pd-Al5CC

Li* Na*+ K+ Rb+ Cs* Mg2+ Ca2+ Srz+ Baz+

Co-Al18CC > o > > > > > > >

Co-Al5CC > > > > > > > > >

Pd-A18CC > > > > > > > > >

Pd-Al15CC > > > > > > > > >

[ 1=5x 105 mol/l, | 1=1.0 mol/l
Table 1

Ag*, Pb2+ TI+

Ag*, Pb2+ TI+

Co-Al18CC
Co-Al8CC Na+
Fig. 3 Co-Al18CC
A18CC
287nm 258nm Co-Al8CC
Coz2+ A18CC
Co-Al8CC
1.0 10-2 mol/l
0.7
06
Fig. 3
Co-Al18CC
w 04 [
2
[Co-A18CC]= 2.5><10-> mol/l
0g kb [NaCl]=2.5 mol/l
0 ,
200 280 3400 380 400

Wavelength[nm]
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3.3 Co-Al18CC
Co-A18CC

1.0 10-2 mol/l

3)

Figs. 4a,b
Co-Al18CC

Co-A18CC

Fig. 4-a
Co-Al8CC
[Co-A18CC]= 2.5><10-5 mol/l
1.0><10-2 mol/l

0

273 nm

Co-A18CC

Fig. 4-b
Co-Al8CC
[Co-A18CC]= 2.5><10-5 mol/l
1.0>=<10-2 mol/l

0

273 nm

Co-A18CC

Co-A18CC
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Co-Al8CC
3.4 Co-Al8CC
Figs. 5a,b Figs. 5a,b
Co-Al8CC
Fig. 5a
Fig. 5b 0
n
N
or %W
e 25MNacl| ! |m 'v % ® 2.5
m 2.0 M NaCl 06 F v m 20M
A 1.5 M Nacl .-‘ v A 1.5
v v 1.0M
; (1).0 M NaCl oaf a v, o
.5 M Nacl «, \
0%g0cee__ Vv,
02 F 00g_ Vvy,
'.. 0000y VY VVyvvy
Aaa,,
Adddasg
0 1 1 1 0 L 1 L
0 50 100 150 200 0 50 100 150 200
) / min
/ min
Fig. 5-a Fig. 5-b
[Co-A18CC]= 2.5>10-5> mol/l [Co-A18CC]= 2.5><10-5 mol/l
273 nm 1.0><10-2 mol/l
273 nm
Co-Al8CC
Co-Al1l8CC
3.5
334 Co-Al18CC
Co-Al8CC -d[Co-A18CC] / dt
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d[Co-A18CC]

= —k[Co-Al8CC
it K ]
d[Co-A18CC]
[Co-A18CC]
Co-Al18CC [Co-A18CC]Jo t=0

I[Co-AmCC] d[Co-A18CC] _ J-t
[co-at8ccl [Co-A18CC]

- Ico-A18cC] _
[Co— A18CC]o

[Co-A18CC] / [Co-A18CClo

—InA= kAt

(5) Fig. 6

Co-A18CC

Fig. 7
Co-Al18CC
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In(FEAIRAED / min-1
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d[Co-A18CC]

dt

Fig. 6 Co0-A18CC
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Kinetic analysis of catalytic decomposition of chelate-chromoionophore for prompt

and accurate determination of sodium in concentrated sea water

UEHARA Nobuo
Utsumoniya University, Fuculty of Engineering, Department of Applied Chemistry

Summary
1. Introduction
Precious and accurate analytical methods for sodium in concentrated sea water

have been required in a manufacture process in salt plants. We have developed a
direct analytical method for sodium ion in a concentrated sea water by a flow
injection analysis (FIA) using a decompasition reaction of a chelate-chromoionophore.
In this study, we investigated a kinetic analysis of the catalytic decomposition of the
chelate-chromoionophore with sodium ion for the FIA analysis of sodium in
concentrated sea water.
2. Experiment

Ammonium 1, 4, 7, 10, 13- pentaoxa- 16- azacyclooctadecane-/N- carbodithioate
(A18CC) was synthesized from 1-aza-18-crown-6 and carbondisulfide. Heavy
metal-chelates of A18CC were synthesized from A18CC and chloride salts of heavy
metal. Absorbance of heavy metal-chelates of A18CC was monitored at appropriate
wavelength after mixing heavy metal-chelates of A18CC solution and alkali, alkaline
earth metal chloride solutions.
3. Results and discussion

A specific catalytic decomposition of heavy metal-chelates of A18CC was observed
in a combination of only Co!'-A18CC and sodium ion among various combination of
heavy metal-ionophores and alkali, alkaline earth metal ions. Some oxidants, such
as peroxodisulfide, prompted the decomposition, whereas some reductants, such as
methanol, inhibited the decomposition. A kinetic analysis of the decomposition
reaction of Co!'-A18CC with sodium ion indicated that the reaction was obeyed with
first order for concentration of Co!'-A18CC and second order for sodium ion.

The resulting expression is as follows;

d[Co- g\tlsCC] = ~7.4x10°[Na*J’[Co- A18CC]

-99 -



	0303-J
	0303-W



