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Spectrophotometric Determination of Trace Amounts of Fluoride by Its
Inhibitory Effect on the Zirconium(IV)-Catalyzed Peroxeborate-lodide
Reaction by Flow Injection Analysis

Norinobu Yonehara, Shinichi Chaen, Kimihiko Matsumoto,

Takashi Tomiyasu and Hayao Sakamote

Department of Chemistry, Faculty of Science, Kagoeshima University,
Kerimeto-1, Kagoshima 890, Japan

. A flow injection analytical method is proposed for the spectirophotemetric
determination of trace amounts of fluoride based on its inhibitery effect
on the zirconium(V)-catalyzed oxidation of iedide by peroxcborate in acidic
solution. Fluoride in water samples in the range of 4—100 xg £ can be
determined at a sampling rate-of 60 h~* with 300« { sample injections. The
calibration graph for fluoride shows a slightly negative deviation and the
relative standard deviation is 1.9 9§ for 50ug &' fluoride. In order to
check the applicability of this method, it was applied to the determination

of fluoride in river waters.
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Fig.3 Effect of experimental variables on the inhibitory effect of fluoride (O10 ugl!; A 50 pgl-l;
[190pgl™h): (a) zirconium(IV) chloride concentration; (b) sodium peroxoborate concetration; (c)
potassium iodide concentration; (d) hydrochloric acid concentration. Reagent concentrations
(except for the redgent indicated on abscissa): 1.1X104 M zirconium(IV), 1.2X 102 M
peroxoborate, 0.29'M iodide, 0.90 M hydrochloric acid.
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35 HEASAFOFE Fig. 4 Typical signal traces for fluoride determination.
' Concentration of fluoride ( pug 1’1 ): (a) 10, (b) 30, (¢) .
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Table 1 Determination of fluoride in river waters

Dilution F-

(times) - - - — -
Added/ Found/ Recovery, In sample
ug 871 g 477 % ug L1

River water I
- - 44 - 44
4/3 - 27 - 36
2 - 18 - 36
10 29 104
20 39 103
30 47 98
River water U
- - 56 56
2 - 42 84
4 - 22 88
10 31 97
20 41 98
30 48 92
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