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The optimum conditions have been established for the quantitative oxidation of hypophosphite
by iron (IID. A systematic positive error in the determination of hypophosphite was obtained
in the presence of more than 2,08+ 10~% mole/liter of phosphite, due to partial oxidation of the
latter. A method is proposed for the determination of hypophosphite in sludges, in the presence
of phosphites and phosphates, with the introduction of an appropriate correction found from a
calibration curve.

The method used for determination of hypophosphite in the presence of phosphites was based on oxidation of
H,PO; with a boiling solution of an iron (IID) salt, and titration of the Fe(II) ions formed with a solution of cerium
(Iv) sulfate [1], or sodium vanadate {2]. However, when we checked this method, the results were low or in the
presence of appreciable amounts of phosphite were high and not fully reproducible. In the present work we estab-
lished the conditions for the precise quantitative oxidation and determination of hypophosphite with an iron (IID salt.

We showed experimentally that the optimum conditions were as follows: Acidity of medium 1 to 1.4 M in HCI;
duration of boiling 20 min; reagent ratios '/, [HyPO,] =6 [Fe(II)] = [H;PO;]. If the ratio of the mole concentrations of
H;PO, and Fe(IIl) exceeded the above limit, then oxidation of hypophosphite under the other conditions stated was in-
complete (Fig. 1). It was clear that the Fe(II) was complexed in the presence of a large excess of phosphite fons [3l.

TABLE 1. Results for the Determination of Hypophosphite TABLE 2. Results for the Determination of
in Pure Solutions (Boiling Time 20 min) Hypophosphite in the Presence of Phosphite
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Fig. 1. The effect of phosphorous acid on
the extent of oxidation of hypophosphite.

TABLE 3. Results of the Analysis of Sludges

for Phosphite, Hypophosphite, Phosphate,
and Total Phosphorus (Expressed as % P)
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Fig. 2. The relation between CaHPO, content and
consumption of titrant.

Table 1 compares the results for the analysis of a
hypophosphite solution, containing 1.434 mg NaH,PO, per
ml (checked gravimetrically [4] and volumetrically* ),

under the conditions proposed by us and those suggested
previously [1, 21.

Statistical treatment of the results, obtained by our
method, showed that the dispersions were uniform for the
samples, since Geale = 0.41 = 0.41, and Gy, o5 (4.7) =0.43,
This made it possible to calculate the total error of the re-
producibility (S reproducibility = 0.047) and to check the
hypothesis by the t criterion: tgaje = 0.10, but tg,05(6) =
2.45, so that the difference between the amounts of NaHyPO,
added and found were inconsiderable [5].

It was found that there was also appreciable oxidation
of phosphite by Fe(IlI) ions when Ccappog > 0.25 g/liter
(2.08+ 1073 mole/liter). However, the observed linear rela-

tion between the phosphite content of the solution and the consumption of titrant (Fig. 2) made it possible to apply
an appropriate correction to the results for the determination of hypophosphite as an impurity in phosphite. Table 2
shows that satisfactory results were obtained when this correction was applied.

Statistical treatment of the data in the table showed: G¢alc = 0.24; Gg 5(4.10) =

0.14; teale = 0.90; to.05(9) = 2.26.

0.33; Sreproducibility =

A method was developed for the determination of Ca(HyPG,), in sludges from hypophosphite production.

A 0.5 g sample of sludge dried at 105°C, weighed to a precision of 0.0002 g, or 0.8 g of undried sludge, was
placed in a 250 mm conical beaker, with a ground neck fitted to a reflux condenser, The sample was treated with
30 ml of 4 N HC1 and 25 ml of 0.2 N NHFe(SOy), (or FeCly) in 0.8 N hydrochloric acid and made up to 100 ml with
distilled water. The solution was boiled for 20 min, cooled, and titrated with standard cerium sulfate solution (0.05
or 0.01 N, depending of the hypophosphite content of the sludge), in the presence of two drops of ferroin. A blank
test, without any sludge, was carried out at the same time, under the same conditions.

The content of hypophosphite as Ca(H,PO,), in the sludge was calculated from the equation:

%0 Ca (H;PO,), =

[V — V))N—0.1V,] E - 100

q - 1000 :

* All-Union State Standard 200-41. Sodium hypophosphites.
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where N is the normality of the titrant; E is the equivalent weight of Ca(HPOp), = 42.51; q is the weight of the
sludge sample, g; V and V, are the volumes of standard cerium (IV) solution used for titration of the sample and the
blank; V, is the volume of titrant consumed in the partial oxidation of the CaHPO;, with allowance for the first

0.025 g of CaHPOs. The correction V, was found from a calibration curve. We found that it was equal to (X—0.025)
X 1.263 ml of 0.1 N titrant, where X is the content of CaHPQs in the weight of sample taken, as determined on a sep-

- arate sample by our previously published method [6].

Table 3 shows some results for the analysis of sludges for their phosphorus-containing components.
were determined photometrically [7], phosphites iodometrically [6], and hypophosphites by the method described
above. The total phosphorus contents, obtained by summation, differed little from the amount of phosphate deter-

Phosphates

mined gravimetrically [4].
Thus, our proposed method was shown to be quite satisfactory for the determination of hypophosphite in the

three-component system investigated.
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