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A flow injection analytical method is proposed for the spectrophotometric 
determination of trace amounts of fluoride based on its inhibitory effect 

on the zirconium(IV) -catalyzed oxidat ion of iodide by peroxoborate in acidic 

solution. Fluoride in water samples in the range of 4-100 u . g  8 '  can be 

determined at a sampling rate of 60 h 1  with 3 0 0 ~ 4  sample injections. The 

calibration graph for fluoride shows a slightly negative deviation and the 

relative standard deviation is 1.9 % for 50,u g A '  fluoride. In order to 

check the applicability of this method, it was applied to the determination 

of fluoride in river waters. 





Wk6 Z (b d .d -. TbfÂ£@%C% L ( 0 . 9 0 ~ )  mixed solution; I, loop-injector(0.5 mm 
i.d., 1.54 m in length); RC, reaction coil(0.5 mm 

k0 gw"qlb*' '&*@* I) * id., 3 m in length ) ; D, spectrophotometer; W, 
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Fig. 2 Absorbance vs. time curves for the zirconi- 
um(IV) catalyzed peroxoborate-iodide reaction. 
Fluoride added : (1) blank; (2) 20 pg I-' ; (3) 50 
pg I- ' .  Conditions : 1.4 X M B03"  , 3.2 X 

lo-* M I", 0.10 M HC1, 20 'C in all cases; (1,2, 
3) 1.2 X 1 0-5 M Zr(1V); (4) in the absence of Zr 
(IV). 
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Fig.3 Effect of experimental variables on the inhibitory effect of fluoride ( 010  pgl"; A 50 ~ g l " ~ ;  

9 0 ~ ~ g l " ~ ) :  (a) zirconium(1V) chloride concentration; (b) sodium peroxoborate concetration; (c) 
potassium iodide concentration; (d) hydrochloric acid concentration. Reagent concentrations 
(except for the reagent indicated on abscissa): 1.1 X 10 -4 M zirconium(IV), 1.2X lo^ M 
peroxoborate, 0.29.M iodide, 0.90 M hydrochloric acid. 



3-5 %734%>'O)%% Fig. 4 Typical signal traces for fluoride determination. 
Concentration of fluoride ( pg 1-' ): (a) 10, (b) 30, (c) 

&WjlijT 6-4 &X?)z 50, ( d )  70, (e) 90. Other conditions as in Fig.3. 
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Table 1 Determination of fluoride in ri v e r  waters 

Dilution F - 
(t iroes) 

Added/ Found/ Recovery, In sample 
MA-I ugA-l % f i g  I-' 

River water 

River water 
- 
2 
4 
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