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Fig. 1 Flow diagram for the determination of
sodium and potassium ions

CS: carrier solution (H,O); ES: eluent solution
(4X107*M EDTA"3Li); OS: extraction solvent
(chlorobenzene+benzene=1+1;3X10”*M TBPE-H
+ crown ether) P: double-plunger micro pumps;
S: sample injection (sample volume 20pl); CC:
cation-exchanger column (2.5 mmi.d.X12 mm);
I.Ex : anion exchanger membrane tubing (1 m) kept
in 0.1 M LiOH; Seg: segmentor; EC: extraction
coil (0.5 mmid.X2m); PS: phase separator; D:
detector (615 nm); Aq.W:aqueous phase waste;
Org.W : organic phase waste
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Fig. 2 Cation-exchanger column

A: PTFE ferrule; B: filter (pore size 2pum); C:
PTFE tubing (o.d. 1.6 mm,i.d. 0.5 mm); D: cation
exchanger (TOSOH IC cation); Column was com-
posed of poly(chlorotrifluoroethylene).
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Fig. 3 Effect of column length on peak separation
Sample (20 ul): 1X107*M Na™ and 2X107°M
K™*; column length (i.d. 2.5 mm): (a) 8 mm (b) 12
mm (c) 20 mm (d) 30 mm
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Fig. 4 Effect of column diameter on peak shape
Sample (20 ul): 1X107*M Na™ and 2X107°M
K"; column inner diameter (length: 12 mm): (a)
2.5 mm (b) 3.0 mm
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Fig. 5 Effect of crown ethers on peak shape
Sample (20 ul): 1X107*M Na* and 2X107°M
K*; Crown ethers: 2X107*M; (a) DC18CS6, (b)
DBI18CS6, (c) B18C6, (d) 18C6
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Fig. 6 Effect of amounts of TBPE on peak shape
and background noise

Sample (20pl): 5X107°M Na® and 1X107°M
K*; TBPE (a) 3X107*M; (b) 2X107*M; (c)
I1X107*M
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Table 1 Effect of foreign ions on the determination

of sodium and potassium ions

Recovery, %

Ton Added Conc./
as M Na* K*
None 100 100
Ca®* CaCl, 3X107* 102 97
4X107* 102 102
5X107% 102 103
Mg**  MgCl, 3%X107* 101 104
Fe* Fe(NH,)(SO,), 1X107° 102 103
NH,* NH,CI 1X107° 103 98

Nat:107*M; K" :2X107°M

10 min

Fig. 7 Flow signals for calibration graph and
samples

(a) none; (b) 1X10"*M Na™, I1X107°*M K*; (c)
2X107*M Nat 2X107°M K*; (d) 3X107*M
Na*, 4X107°M K%'; (¢) 4X107*M Na®,
6X107°M K™; (f) 5X10°*M Na*, 8X107°M
K*; (g) tap water; (h) Zasu river; (i) Asahi river;
(j) Iya river
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Table 2 Determination of sodium and potassium
in river and tap waters

Sample Na*(107*M) K*'(107°M)
Asahi River" 2.50%+0.02 2.71+0.01
Zasu River™ 2.65+0.01 3.20+0.05
Tap water® 2.40£0.01 2.75%0.08

Sampled on a) December 8 th, 1990 at Okayama-shi,
b) December 8 th, 1990 near Okayama University and
c) December 8 th, 1990 at Department of Chemistry,
Faculty of Science, Okayama University.
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Spectrophotometric determination of sodium and potassium by FIA after separa-
tion on a cation exchanger column and solvent extraction. Ko YosHipa and Shoji
Moromizu (Department of Chemistry, Faculty of Science, Okayama University, 3-1-1,
Tsushima-naka, Okayama-shi, Okayama 700)

Sodium and potassium ions were spectrophotometrically determined by a solvent ex-
traction/flow injection method incorporated with a cation exchanger column. The ion
association complexes which formed between alkali metal-crown ether complexes and
anionic dye were extracted into an organic phase, and the absorbance of the organic
phase was measured after the phase separation by a phase separator with poly(tetra-
fluoroethylene) porous membrane. The manifold was composed of three streams: 1. a
carrier stream, 2. an eluent stream, and 3. an extraction solvent stream. The eluent con-
tained 4X10"°> M EDTA-3Li. The extraction solvent (141 mixture of benzene and
chlorobenzene) contained 3X 1073 M tetrabromophenolphthalein ethyl ester and 2X 103
M dicyclohexano-18-crown-6. Sodium and potassium ions were separated on a cation
exchanger column (2.5 mmi.d.X12mm). The eluent was made alkaline (pH 10) by
passing through the anion exchanger membrane tubing which was kept in a 0.1 M LiOH
solution. The absorbance of the organic phase was measured at 615 nm. Calibration
graphs were linear up to 5X10 *M for Na™ and 8X 107> M for K™, respectively. The
sample throughput was 12h~'. The procedure was applicable to river and tap water
samples.

(Received December 22, 1990)
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