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Fig. 1 Schematic diagram of the FIA system

CS : carrier (distilled water); ES : eluent
(CH3COOLi + benzo-18-crown-6); RS :re-
agent solution (Clz2-EO+benzo-18-crown-6+
EDTA+LiOH); OS : extracting solvent (ben-
zene+chlorobenzene=1+1); P : double-plung-
er pump (0.8ml min-1!); S : sample in-
jection (100pl); SiC : silica gel column
(100~200 mesh; 1mm i.d.X20cm); MC :
mixing coil (0.5mm i.d.X1m); Seg : seg-
mentor (T-shape); EC : extraction coil
(0.5mm i.d.X1m); PS : phase separator;
SP : spectrophotometric detector (450 nm);
V : needle valve; R : recorder; Aq. W : aque-
ous phase waste; Org. W : organic phase
waste
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Fig. 2 Effect of extraction solvent on peak shape
Solid line : 1xX10-4M K+;

B : benzene; Cl-B : chlorobenzene;

Dotted line : 1xX10-3 M Na*:

Mixture : (1) B, (2) B+Cl-B=2+1, (3) B+Cl-B=1+1, (4) B+Cl-B=1+2, (5) Cl-B
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Fig. 3 Effect of amounts of benzo-18-crown-6
(B18C6) in a reagent solution on peak
shape
Solid line : 1x10-4M K+; Dotted line: 1x
10-3M Na; B18C6/M: (1) none, (2) 10-3,
(3) 3x10-3, (4) 5x10-3, (5) 7X10-3, (6)
10-2
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Fig. 4 Effect of amounts of benzo-18-crown-6 (B18C6) in an eluent on peak shape
Solid line : 1x10-4M K+; Dotted line : 1xX10-3 M Na+; BI18C6/M : (1) none, (2) 10-3,
(3) 3x10-3, (4) 5x10-3, (5) 7x10-3, (6) 10-2
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Fig. 5 Effect of column length on peak shape Fig. 6 Effect of silica gel size

Solid line : 1xX10-4M K+*; Dotted line : 1X
10-3M Nat+; Silica gel : Wako gel; Col-
umn : 1mm i.d.X20cm; (1) C-100 (40~100
mesh); (2) C-200 (100~200 mesh); (3) C-
300 (200~300 mesh)

Solid line : 1X10-4#M K+; Dotted line : 1x
10-3 M Na*; Column bore : 1 mm; Length/
cm: (1) 10, (2) 20, (3) 30
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Fig. 7 Flow signals for calibration graph and
samples

(A) none; (B) 4%X10-4M Na++2x10-5M
K+; (C) 8x10-*M Nat++4x10-5M K+;
(D) 12x10-¢M Na++6x10-5M K+; (E)
16x10-4M Na++8x10-5M K+; (F) 20X
10-4M Na++10%x10-5M K+; (G) and (H)
river water samples (Takahashi River); they
were sampled at different places on June 26,
1987, and were injected after filtration with
0.45pm membrane filter.
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Spectrophotometric determination of sodium
and potassium by FIA coupled with separation
on a silica column and solvent extraction. Shoji
Motomizu, Naomi Yonepa* and Tadashi Iwa-
cumpo**  (*Department of Chemistry, Faculty of
Science, Okayama University, 3-1-1, Tsushimanaka,
Okayama-shi, Okayama 700; **College of Liberal
Arts, Okayama University, 2-1-1, Tsushimanaka,
Okayama-shi, Okayama 700)

Sodium and potassium ions were spectrophoto-
metrically determined by solvent extraction flow
injection incorporated with a silica gel column. The
ion association complexes which formed between alkali
metal-crown ether complexes and an anionic dye were
extracted into an organic phase and the absorbance of
the organic phase was measured after the phase sep-
aration by a phase separator with a poly(tetrafluoro-
ethylene) porous membrane (pore size: 0.8 pum).
Sodium and potassium were separated on a silica gel
column (1 mm i.d.x20 cm; 100~200 mesh silica gel).
Four streams, a carrier, an eluent, a reagent solution
and an extraction solvent, were propelled at the flow
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rate of 0.8 ml min—'. The carrier was distilled water.
The eluent contained 102M lithium acetate and
5% 10-3 M benzo-18-crown-6 (B18C6), and the reagent
solution consisted of 5x10-*M 4-diethylamino-2, 5-
dichloroazobenzene-4-sulfonate, 5 x 10~ M B18C6, 103
M EDTA (dilithium salt) and 3x10-*M lithium
hydroxide. The extraction solvent was a mixture of
benzene and chlorobenzene (1-+1). The absorbance
was continuously measured at 450 nm with a 8 pl flow
cell (path length : 10 mm). Calibration curves for
sodium and potassium were linear in the range from

FK, KM, BEGE : 7 A5H/EEME FIA 295X 5 Na & K ofbtER 647

1x10-*M to 2x102M and from 5x10-*M to 1Xx
10—* M, respectively. The sampling rate was about 20
samples per hour.

(Received June 18, 1988)

Keyword phrases

solvent extraction/FIA; silica-gel column separation;
sodium and potassium determination; benzo-18-
crown-6; 4’-diethylaminophenyl-2, 5-dichloroazoben-

zene-4-sulfonate ion as counter ion.




