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SUMMARY

Sodium and potassium ions were spectrophotometrically determined by a
solvent extraction/flow injection method incorporated with a silica-gel
column and an anion exchanger membrane tubing. The ion association comple-
xes which formed between alkali metal-crown ether complexes and an anionic
dye were extracted into an organic phase, and the absorbance of the orga-
nic phase was measured after the phase separation by a phase separator
with poly(tetrafluoro-ethylene) porous membrane. The manifold composed of
two streams, which were an extraction solvent stream and an eluent stream
with a sample injector, the silica-gel column and an anion exchanger
membrane tubing. The eluent contained 5X107%M lithium acetate and 2.5
X1073M 18-crown-6(18C6). The extraction solvent(a (1+1) mixture of benze-
ne and chlorobenzene) containing 3X107*M TBPE-H and 2X1073M dicyclo-
hexano-24-crown-8(DC24C8). Sodium and potassium ions were separated on a
silica-gel column(lmm i.d,X 20cm; 100~200 mesh silica-gel), and then the
stream became alkaline(pH 10) by going through the anion exchanger memb-
rane tubing.The absorbance of the organic phase is measured at 615nm.
Calibration graphs are linear in the ranges 0 - 5X107%M sodium and 0 - 1
X107 %M potassium. The sample through-put is 12 h™!. The procedure was

applicable to river and tap water samples.
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Fig.2 Effect of crown ether compound on
peak height.

Flow system:Fig. 1(a); Na+ 1X1073M;
KY:1X1074M; CH3COOLi: 1X1073M; TBPE - H:
3X10~%M; Extraction solvent:chlorobenz-~
enet+benzene=1+1. (a) Eluent:5X 1073H 18C6
+CH3CO0Li; Extractant:2X1074M DC24C8+
TBPE - H (b)Eluent:5X 1073H B18C6+
CHsCOOLi; Extractant: 2X 10-4M DC24C8+
TBPE - H (c)Eluent:5X 10-2K 18C68+CH3COO0L1
; Extractant: TBPE - H (d)Eluent:5X 1073M
B18C6+CH3C00Li; Extractant: TBPE - H.
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Fig.3 Effect of amounts of 18-crown- 6(1806) in an eluent on

peak shape.

Flow system:Fig.1(c); Na
18C6+ 5X 107*M CHsCOOLi.
(c)2.0X 1072H, (d)2.5X 107 2N,
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Fig.4 Effect of amounts of Dicyclo- K& hD. o TICUCSD B

hexano-24-crown-8(DC24C8) in an extr-
actant on peak shape.
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Fig. 6 Peak shapes of
reagent blank and a
sample by a three line
system. - - , -
‘Flow system:Fig.1(b);
(a)Sample Nat:1X 107 3M;

K*:1X107%M (b) reagent

blank(distilled water).

Table 1 Absorbances obtained"

- Fig.7 Peak shapes of

reagent blank and a
sample by a two line

- system.

Flow system:Fig.1(c);

(a)Sample Nat:1X 107 3M;

K*:1X1074M (b) reagent

blank(distilled water).
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Fig.8 Effect of length

of anion exchanger membrane
tubing and an alkaline solu-
tion on peak height and back-
ground.

Flow system:Fig.1(c);
Sample:5X 107%M Na*t(a)Anion
exchanger membrane tubing(lm)
kept in 0.1M NaOH(100ml) (b)
Anion exchanger membrane
tubing(2m) kept in 0.1M
LiOH(100ml) (c)Anion ex-
changer membrane tubing(lm)
kept in 0.1M LiOH(100ml),

() (b)
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Fig.9 Effect of mixing the

alkaline solution on peak
shape.

Flow system:Fig.1(c); Sample:
Tap water (a)0.1M LiOH with
mixing (b)0.1M¥ Li0H without
mixing.



Table 2 Determination of sodium and potassium in river water and

tap water.samples

Kt found/1075M

Samples Nat found/10- %M

Tap water 2.49+0, 04 4,21+ 0,02

Asahi R. . 0 8.25%0.02 - 3.9840.10

Zasu R. | 3.30%0.01 5.00+0.08
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Fig.10 Flow signals for
calibration graph.

Flow system:Fig.1(c). -
(a)none;
(b)IX107%M Na*,2X 107 %M K*;
(c)2X 107*M Na*,4X 107°H K*;
(d)3X 107*M Na*,6X 107°M K*;
(e)4><10 “H Na*,8X107°M K+
(f)5><10 | Na+,10><10 Y K*.
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