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British Standard Methods of testing

Water used in industry

Part 108. Fluoride : spectrophotometric method (alizarin fluorine blue)

Méthodes d’essai de |’eau a usage industriel
Partie 108. Fluorure : méthode spectrophotométrique (alizarine fluorine bleue)

Prufverfahren flir Wasser fir industrielle Zwecke
Teil 108. Fluorid : Spektralphotometrisches Verfahren (Alizarinfluorenblau)

IMPORTANT NOTE. it is essential that this Part be read in conjunction with the information in Part 100 of this standard, ‘Foreword,
scope and general requirements’, which is published separately.

1. Scope 6. Interferences
The method described is for the determination of fluoride ~ Under the conditions described in the method, the presence,
in industrial waters. separately, in the quantities indicated, of the following in
the test solution does not cause significant interference:
2. References 5g: sodium perchlorate monohydrate
The following standards publications are referred to in this 1g: potassium chloride
method. 100 mg:  bromate, bromide, iodide, nitrate, nitrite,
BS 572 Interchangeable conical ground glass joints selenate, tetraborate
BS 593 Laboratory thermometers 10 mg:  sulphate
1 mg: ammonium, barium, calcium, lithium,
3. Range : ! i
magnesium, acetate, citrate, silicate, tartrate
Up to 40 ug of fluoride. 200 pg: chromate
NOTE. Limit of detection : 0.6 yg of fluoride. This value is based 100 pg: copper (II), manganese(Il),
on the results obtained by a single laboratory. The limit of molybdenum(V1), oxalate, phosphate
detgct_ion has been calculated frorp 4.65 X ‘within batch’ standard 50 Hg: chromium(I1) '
deviation of the blank determination. .
20 pg: beryilium
4. Maximum size of test portion 10 pg: cerium(IV), silver, titanium(IV), zinc,

. . L. carbonate, sulphide

The maximum size of test portion is 20 ml. 5 ug: aluminium, cobalt(II), mercury(II), nickel
3 yg: iron(II), iron(III)

) 2 pg: vanadium(V)

The sample is treated with a solution of the lanthanum- If the concentration of the interfering ions in the sample
alizarin fluorine blue chelate in a succinate-buffered medium o, .oods the above figures, the sample should be distilled
at a pH value of 4.6, diluted to a known volume with from perchloric acid (see 'appendix A) and the

acetone and water, and set aside for 30 min to allow the determination made on the distillate

blue ternary lanthanum-alizarin fluorine blue-fluoride ’

compound to form. 7. Reagents

The fluoride is determined spectrophotometrically by
measuring the absorbance of the ternary compound at a
wavelength of 625 nm.

NOTE. This method has been taken from one published by The

5. Principle

The following reagents are required.
7.1 Acetone.
7.2 Hydrochloric acid, 0.1N reagent solution. Dilute bN

Chemical Society, Analytical Chemistry Division; for further reagent solution 1+ 49.
information on this method reference should be made to 7.3 Sodium hydroxide, 0.1N reagent solution. Dilute 5N
Analytical Methods Committee Report, The Analyst, 1971, 96,

348 reagent solution 1 + 49.
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7.4 Lanthanum-alizarin fluorine blue reagent solution

7.4.1 Alizarin fluorine blue solution. Triturate 0.44 g of
alizarin fluorine blue with 5 mi of 0.5N sodium hydroxide
solution, and dilute to 200 m! with water. Add 50 mi of
the succinate buffer solution, check the pH value of the
solution with a pH meter and adjust it if necessary to
between 4.5 and 4.8. Make up to 500 ml with water and,
if necessary, filter. Store this solution in a refrigerator.

7.4.2 Lanthanum nitrate solution. Dissolve 0.43 g of
lanthanum nitrate hexahydrate in 500 ml of water.

Mix equal volumes of solutions described in 7.4.1
and 7.4.2; prepare this mixture freshly before use. .

7.5 Succinate buffer solution, pH 4.6. Dissolve 5.9 g of
succinic acid in 300 ml of water and neutralize the solution
to a pH value of 4.6 with 0.5n sodium hydroxide solution
by using a pH meter; make up to 500 ml with water.
Prepare this solution freshly before use.

7.6 Fluoride standard solutions

7.6.1 Fluoride stock solution. Dry a portion of sodium
fluoride at a temperature of 140 °C for 1 h, dissolve
2.2103 g of it in water and make up to 1000 ml in a one-
mark volumetric flask; mix well.

1 ml = 1 mg of fluoride
7.6.2 Fluoride working solution. Pipette 10.0 ml of the
fluoride stock solution into a 1000 ml one-mark
volumetric flask and make up to the mark with water;
mix well.

1 ml = 10.0 ug of fluoride

8. Calibration

Into a series of 50 ml one-mark volumetric flasks

introduce 0, 0.5, 1.0, 2.0, 3.0 and 4.0 ml of the fluoride
working solution containing 0, 5, 10, 20, 30 and 40 ug

of fluoride respectively and dilute each to about 10 ml with
water. Treat the contents of each flask as follows.

Add 5.0 m! of the succinate buffer solution, 10.0 ml of
the lanthanume-alizarin fluorine blue reagent solution and
10.0 ml of the acetone; mix well after each addition

(see note 1). Make up to the mark with water, mix well
and set aside for 30 min.

Measure the absorbance of each solution using 10 mm
cells at a known temperature between 20 °C and 25 °C

in a spectrophotometer at the wavelength corresponding
to maximum absorption (approximately 625 nm, but the
exact wavelength should be checked for each
spectrophotometer). Use the blank solution containing no
added fluoride in the compensating cell.
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Plot a graph of the absorbances against the corresponding
micrograms of fluoride (see notes 2 and 3).
NOTE 1. The order of addition of reagents may influence the rate

of colour development and the stated order should be strictly
observed.

NOTE 2. For routine purposes, it is necessary to establish the
calibration once only for each set of reagents. Fresh calibration is
required when reagents are changed or in order to obtain results of
the highest possible accuracy.

NOTE 3. The absorbance given by 30 pg of fluoride in the total
volume of test solution is approximately 0.4. The absorbance of the
blank solution containing no added fluoride is approximately 0.3
measured against water in the compensating cell.

9. Procedure

Adjust the pH value of a portion of the test sample to
between 4 and 5 using the 0.1~ hydrochioric acid solution
or 0.1N sodium hydroxide solution and then transfer an
accurately measured volume, not greater than 20 ml and
containing not more than 40 pg of fluoride, into a 50 m!
one-mark volumetric flask. Add 5.0 ml of the succinate
buffer solution, 10.0 ml of the lanthanume-alizarin fluorine
blue reagent solution and 10.0 ml of acetone; mix well after
each addition (see note 1 of clause 8). Make up to the mark
with water, mix well and set aside for 30 min. Prepare a
blank solution using 20 ml of water in place of the sample.

Measure the absorbance of the sample solution against the
blank solution using 10 mm cells in the spectrophotometer
at a temperature within 1 °C of that at which the
calibration graph was prepared and at the same wavelength,

10. Calculation

Read from the calibration graph the fluoride content of
the test portion.

m(Y + X)

Fluoride (as F}, mg/l of test sample = vy

where
m is the mass of fluoride in the test portion (in pg)
Y is the volume of sample taken for pH adjustment
(in mi)

X is the volume of acid or alkali added to bring pH to
4.5 (in ml)

V is the volume of ‘pH-adjusted’ test portion {in ml)

If the value of X is small enough to be ignored compared
with the value of Y, the calculation reduces to

m
Fluoride {as F), mg/l of test sample = \7

NOTE. Some laboratory trials have been carried out on this method
and the total standard deviations obtained are included for
guidance in appendix B.
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