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(v) m-Nitrophenylarsonic Acid

A recent survey tabulates over twenty arsonic acids that have
been proposed for the detection of cations(h). Studies of the effect
of substituents on the analytical applications of these acids have
shown that substituents may increase the sensitivity or the select-
ivity of the resgent. Substitution by nitro groups often increases tiae
sensitivity by reducing the solubility of the precipitate. Titanium is
precipitated by most of the arsonic acids referred to in the literature,
Unfortunately, the conditions under which this element is precipitated
have not been extensively studied. As a result, titanium is generslly
considered as an undesirable interference in the use of the reagent for
the detection or determination of some other element., Only in the case
of p-hydroxyphenylarsonic acid have the conditions for precipitation
been defined sufficiently rigidly to make this acid a useful reagent
for the detection and the gravimetric determination of ti&anium(s).

m-Nitrophenylarsonic acid has been little used as an analytical
reagent. It was recommended some years ago for the detection of

(6,7)

zirconium and tin s but its first application in quantitative

analysis appears to be that proposed by Kolthoff and Jomnson'®). These
authors studied m-nitrophenylarsonic acid as a precipitant for ampero-
metric titrations and shcwed that uranyl, thorium, zirconium and tin

ions could be determined using thig reagent,












APPARATUS

Most polarographic measurements were made using a Tinsley record-

ing polarograph, type V722/ 13 (Tinsley Industrial Instruments » London,
England), Some were carried out with a Sargeﬁt Model XX recording
polarograph (E.H. Sargent and Company, Chicago, U.S.A.) operated at a
sensitivity setting of 2/49 and a damping setting of 3.

All polarogrﬁphic measurements were carried out at 25.0°C. b4 0.5°
C., using a conventional "H" type of polarographic cell, electrolytic
contact to the saturated calomel reference cell being nmade by a
potassium chloride-agar bridge. The capillary for the dropping mercury
electrode was constructed from a length of marine barometer tubing
supplied by E.H. Sargent and Company.

The amperometric titrations were carried out using a Sargent
Model XI photographically recording polarograph, The constant polariz-
ing potential was obtained at an applied potential setting of 0.35 and
a8 bridge potential setting of 2,00 volts. This supplied a potential of
-0.70* volts to the dropping mercury electrode. The limiting diffusion
current was registered on the galvanometer scale of the polarograph,

with the galvanometer sensitivity shunt setting at 200, and was recorded

in units of scale divisions.

* Subsequent work indicated that -0.50 volts would have been a

more suitable setting.










































desired pH. The titanium was precipitated with 50 ml, of 0,8 n-nitro-

phenylarsonic acid solution that had been adjusted to the same pH with

hydrochloric acid.

This curve showed that for & hydrochloric acid solution there
was no range of optimm pH, the "range” being reduced to a point at pH

1.2,

(11) Coacentration of Reagent

The validity of a method for titanium based on the polarographic
determination of m-nitrophenylarsonic acid precipitated by titanium
depends not only on the quantitative precipitation of titanium dbut also
on the constancy of the composition of the precipitate. Precipitations
must be carried out under conditions that permit the formation of a
precipitate of reproducible composition.

It was therefore necessary to establish the experimental con-
ditions which allow a precipitate of constant composition to be
produced. The results of the work on the effect of pH on precipitation
had indicated that, although & modest excess (i.e., 10 ml. of 0.5%
reagent solution for 5 mg. of titanium) of m-nitrophenylarsonic acid
would quantitatively precipitate titanium, a substantial excess appeared
to be necessary to prbduce a precipitate of constant composition.

The magnitude of this excess was determined from a curve relat-
ing the amount of m-nitrophenylarsonic acid present in the precipitate
to the volume of reagent made available during precipitation. Each

point on the curve was obtained by precipitating, at pH 1.2, 4.0 g« °oF


























































































TABLE VII

HYGROSCOPIC IIATURE .OF TITAUIUI n-I'ITRCPHENYLARSCHATE

Elapsed Time, Vleight of Precipitate,

in Minutes in g.
0 0.0358

L 0.0370

9 0.0376

a5 0.0331

32 0.0382

k7 . 0.038%4










