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Fig. 1. Flow system for the determination of cobalt.
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Fig. 2. FIA response curves as a function of injected sample
volume (methyl orange). Sample volume (ul): a, 97; b, 157;
c, 187; 4, 223; e, 543; £, 1010; g, 2500.
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Fig. 3. Correlation of dispersion D (O) and absorbance A (@)
at 745 nm. The absorbances were obtained by injecting cobalt
(ITI) {10 ng/ml) with different volumes into the FIA system
without Tiron.
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Fig. 4. Estimation of injection intervals from carryover.
Sample volume (ul): a, 157; b, 187; c, 223. At the points
indicated by the allcws, the degree of carryover corresponds

to 1 %.
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Fig. 5. Effect of Tiron concentration.
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Fig. 6. Flow signals and calibration curve for cobalt(II).
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Table I Determination of cobalt in sea water

Co(I1) added Co found Co in Sample

Sample st. (ng/ml) (ng/ml) (ppb)
Kagoshima Bay*

Hirakawa 0 0.051 1.02
0.02 0.073 1.06
Kiire 0 0.048 0.96
0.02 0.071 1.02
Nukumi 0 0.048 0.96
0.02 0.070 1.00
Miyagahama 0 0.055 1.10
0.02 0.082 1.24

East China Sea**
A 0 0.031 0.31
0.02 0.050 0.30
B 0 0.029 0.29
0.02 0.049 0.29
o 0 0.028 0.28
0.02 0.045 0.25
D 0o - 0.028 0.28
0.02 0.045 0.25
E 0 ; 0.064 0.64
0.02 0.084 0.64
F 0 0.073 0.73
0.02 0.094 0.74
G 0 0.031 0.62
0.02 0.049 0.58
H 0 0.031 0.62
0.02 0.048 0.56

*May 11, 1984, **Aug. 3, 1984
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CATALYTIC DETERMINATION OF ULTRATRACE AMOUNTS OF COBALT BY FLOW
INJECTION ANALYSIS ‘ ‘

Takuji KAWASHIMA, Takao MINAMI*, Masahumi ATA, Masaakira KAMADA*
and Shigenori NAKANOJr

Chemical Institute, College of Liberal Arts, and *Department of
Chemistry, Faculty of Science, Kagoshima University, Korimoto,
Kagoshima 890

fChemical Institute, Faculty of Education, Tottori University,

Koyama~cho Minami, Tottori 680

A new sensitive catalytic method has been developed for the
determination of cobalt by flow injection analysis (FIA). N-
Phenyl-p-phenylenediamine is oxidized to a yellow compound at pH
11 by hydrogen peroxide, and this compound is® then converted to a
blue-green compound (Amax=745 nm) with higher absorbance than the
yellow compound in an acid solution of pH 0.5. The formation of
the yellow compound is catalyzed by cobalt(II) anduis;extremely
accelerated bykTiron (l,2~dihydroxybenzene*3,5-disulfonic acid)
as an activator. By this catalytic effect, ultratrace amounts of
~cobalt can be detefmined. Sample volume, sampling rate, reaction:

coil length and reaction variables were examined by FIA. In this
FIA method, a linear calibration curve for cobalt(II) was obtainF
ed in the range 0.04 - 0.20 ng/ml and the reproducibility was
satisfactory with c.v. (%) of 3.2 and 4.0 for ten determinations
of 0.08 and 0.16 ng/ml cobalt(II), respectively. The sampling
rate wés 30 samples/h. The method was applied to the determina-

tion of cobalt in sea water.





