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A rapid specfrophotometric rtre~hcd for the estimation of firtoride has been 
evolved making use of the bleacRing action of the fiioride on yeIlow cerium ( I V )  
solutions in sulphuric acid. The percentage transmission is recorded at 425 nm. 
By this method 0.1 mg-25 mg of fluoride present in 25 ml  of the sample can be 
estimated. Small amounts of phosphate, chloride, nitrate andsulphate do not infer- 
fere. It is therefore possible to carry out a direct determination of fluoride without 
prior distillation in presence of the above ions. The interference by other ions like 
stdphide, sulphite, thiosuiphate, carbonate and bicarbonate can be overcome by 
suitable treatments. This method can be employed for both micro and macro 
quantities of fluoride ions in solution and offers advantages over orher methods 
currently in use. 
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It is weli known that fluoride bleaches the yellow colour of cerium (IV) 
solutions and thus interferes in the estimation if ceric ion [I]. A colori- 
metric methodof estimating fluoride ion in aqueous solution has been standar- 
dised in the present investigation making use of this bleaching action, 
keeping on overall 'cid concentration of 2.5  N sulphuric acid. 

Two instruments (1) Elico Spectrocol Colorimeter (filter) Model 
CL-23 range 400-700 nm and (2) SP 700 A ultraviolet and visible spectro- 
photometer range 185 nm-3500 nm have been employed end both give 
reproducible results. 

The experimental details of the procedure adopted are described below. 
Analytiwilly pure reagents and chemicals have been used for all the experi- 
ments. 
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Reagents 

(A) Stock Cerium ( I V )  Solution [2] 

A standard stock solution (one litre) of ceric sulphste (0.05 M) in 12.5 N 
sulphuric ~ c i d  is prepsrred from 8.5 g of ceric oxide. 

(B) Stock Fluoride Solution 

4.42 g of sodium fluoride is dissolved in a litre of water. Each milli- 
litre of this solution contains 2 mg of fluoride. For lower concentrations 
of fluoride, the solution is appropriately diluted and aliquots employed. 
The exact fluoride content of the solution is checked by titration at  pH 3 .4  
agzinst standard thorium nitrate solution using alizarin red-s as indicator 

PI. 
procedure 

1. Preparation of Calibration Chart 

Thret calibration curves are plotted, representing the transmission 
through Ce (IV) solutions (1 ml, 2 ml and 5 ml of solution A) partially 
bleached by three different fluoride concentrations ranging from 0.1 mg 
to 1.2 mg, 1 mg to 7 mg and 4 mg to 25 mg respectively. The total volume 
of the ~olution is 25 ml and the overall acid concentration is 2.5 N & 0.5 N. 
The percentage transmission a t  425 nm is recorded for these series of samples. 

2. Defermination of Flouoride in Test S m p l e  

In the samples which do not contain any interfering ions, an aliquot 
is treated with 1 mlj2 nd/5 ml of ceric solution A and the total volume made 
up to 25 ml. The percentage transmission is recorded and the fluoride 
content read from the chart. 

The results are checked by willard and winter's titrimetric method 
after distillation. Table I gives both these results. Known amounts of 
interfering ions have been added to find out their influence on the analytical 
values. 

~ S U L T S  AND DISCUSSION 

It is seen from Table I that the analytical rewlts obtained by the two 
methods are. in agreement with each other. It is therefore not necessary 
to distill the fluoride. Accurate results are obtained even in the presen* 
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TABLE I 

Estimntion of fluoride 

Expr. Fluoride 
No. taken 

' ~ n g  ' 

Fluoride obtained Fluoride obtained by 

by tritration with spectrophoton~etric 
Th (NO,), after method using 

distillation" ' mg ' Cc (IV) ions ' mg ' 

* Modified method of Willard and Wintcr 

+ Determination carried out in presence of 75 rug of v h o s ~ l ~ a ~ e  (Postassiun~ dth~drogm 
phosphate) pressnt in 25 rnl of rhe rolution. 

f Determination carried ou t  in presence of 75 mg of phosphate (Potassium dihydrow 
phmrhtel .  75 uxg of chloridc (Potassium chloride), 7.5 mg of nitrate (Porass;um nirrate) in 25 171 

Of the solution. 

Dttermination carried out in presence of 75 m g  of carbonate (Sodium carbonate) in 
3 rnl of the solution. 

1 Determination carried out in presence of 30 mg eachof sodium sulphite, sodium sulphide 
and sodium thiosuphate in 25 ml of solution. 

d interfering ions. If samples contain sulphite, sulphide, thiosulphate, 
they should be oxidised to sulphate by sod~um peroxide before the determi- 
m i o n  is carried out. Carbonate or bicarbonate if present, is treated with 
little sulphuric acid before the addition of cerium solution. Phosphite and 
phmphide should be oxidised to phosphate by alkalini h~pobromite and 

suitably acidified. In all cases however, care should be taken to 
maintain the same acid concentration for the test sample and standard 
MrnPk employed for calibration. 
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Several colorimetric methods for the estimation of fluoride ion are 
argjJable 14, 53. These methods involve elaborate procedures of prepara- 
tion and separation of the sample and maintenance of rigid experimental 
conditions. The present method i s  simple, rapid and reliable. 
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