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Spectrophotometric -Determination of Fluoride 

B. N. Poddar and Kamalendu Der 

Tho hlcaching effect of fiuoricle ion11 on various coloured solutions or Jakes, such as 
the pink zirconium-purpurin lake•, the rcdrliHh violet zirconium-alizarin lake~, or the yellow
ish rL'<l zirconium-quinaliznrin lake3 , ho.R been made the basis of its colorimetric estima
tion. \\niuu!l modifications ofthese methods have been made to carry out the estimations 
BJK'<'lroplwtomctrically. Spcct.rophotometric determinations of fluoride ions have been 
cffc••t('d by utilising its bleaching action on zirconyl eriochrome cyanine-R Iake4 
as well as aluminium hematoxylin Iake.S. 

Fluoride ions have also been determined spectrophotometrically by making use of 
the fact that it prevents full development of colour of the thorium-chrome aznr()l-S 
lake6• · 

The present communication describes a spectrophotometric method for the estima
tion of fluoride ion, baAed on it.s bleaching action on the red solution obtained by the in· 
teraction of thorium ions and ~chiff's base derived from salicylaldehyde and 1-amino-
8-na.phthol-3,6-disulphonic acid (monosodium salt). The maximum absorption of the 
thorium-reagent colour occurs at 450 m!J. a.t pH 3_0 to 5.1, whereas the reagent shows 
very small absorption at this wave length. 

All optical measurements were made with a UnicamSP600 speet:rophotometer.pH 
values were measured with a. Cambridge pH-meter. 

A standard fluoride solution was made by dissolving chemically pure sodium ftuoride 
in distilled water (I ml of the solution contained 0.002015 g. fluoride ions). The standard 
thorium solution was prepared by diBBolving crystals of thorium nitrate (E. Merck, G.R.) 
in distilled water containing a few drops of nitric acid (A_R.). The thorium content was 
determined as ThO~ after precipitating it BS oxalate (I ml of the solution contained 
0.0003931 g. of thorium). A 0.5% solution of the reagent was made in distilled water. 
pH values were adjusted with KOH and HN03 solutions. 
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Pmcedv.re.-8everal coloured solutions were prepared by mixing 3 rnl of thorium aolu. 
tion a.nd 12 ml of the reagent solution in 25-ml fta.sks and to these different amounts of 

•·or-------------, the sta.ndard Huoride solution were added. The 
pH values were adjusted to 3.0-5.0 Bild the 
volumes made up in ea.ch case. The optical densi
ties of these solutions were then measured at 
450 miL against the same amount of the reagent 
solution as blank. Tho ealibrationcurve (Fig.l) 
was prepared by plotting optical dellllitiea 
against the o.mounts of fluoride ions added. 
The resultant curve is a straight line of 
negative slope in the range of 0.4 to 6.4 p.p.m. 
of fluoride. 
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"' Jon.'!l Hke iron (m), va.nada.tc, chromate, 
phosphate, a.nd sulphate interfere in tbe above 
estimations. 
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