OXIDATIONS WITH POTASSIUM IODATE
22 General discussion.—A glance at the table of standard
soduction potentials (Table XVI, Scction T 46) roveals tho fuck that
both potassium iodate and px m bromate are stronger oxidising
sgontsthan iodine. Tho reion botwoon ‘potassium jodate and reduc-
ing agents, such as sium iodide or arsenious oxide, in fairly acidio
solutions, tay 012001 Chydrosblori acd,stops a the stage when tho
odate is reduced to iodine
10, + 5I- + 6H* = 3T, + 3H,0
210, + 5HAs0, + 2H* = I, + 5H,4s0, + H0
L. W. Andrews (1903) showed that in the presence of a high concen-
tration of ydrockloic acid (3-03) iodate i reduced ultimately fo
iodine monochloride:
104" + 6H* + CI" + 4¢ < ICI + 3H,0
Tn hydrochloric acid solution, iodine monochloride forms a stable
complex ion with chloride ion:
101 4+ O = 101y~
The overall half-cell reaction may thereforo be written as:
10, + 6H* + 201° + 4e = ICl,” + 3H,0;
tho reducton potential is 1:23 volts henco under these conditions
potassium i idisi
these partioudar conditions the cquivalent, weight of potassium
odate is one fourth the molscular weight KIOy/4, and & - solution
will contain KIO,/(4 x 10), or 214-01/40 = 5-3503
Osidation by iodato on i . strong hydrockloric il ot (3-030)
proceeds through several
10,7 + 6H* + 6e = 1~ + 3H,0
10, + 51- + 6H* = 31, + 3H,0
10, + 21, + 6H = 5T* + 3H,0
Tn the initial stages of the reaction free fodine is liberated: as more
titrant is added, oxidation proceeds to iodine monochloride, and the
dark colour of the solution gradually disappears. The overall reaction
may be written as:
104" + 6H* + de = I* + 3H,0

The mmon has been used for the determination of mu\y raducmg

within the range 2-5-9-hydrochloric acid: in many cases the concen-
tration of acid is not critical, but for Sb(ITI) it s e
. bo deduced from the

KIO, + 2HCI = KCI + 101 + H,0 + 20
ERD
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Detection of end point. Starch cannot be used, because the charac-
teristio blue colour of the starch-iodine complex is not formed at high
acid concentrations. A few ml. of an immiscible solvent, such as
arbon tetrachloride or chloroform, may be added to the agueous test
i Th

TTho extraction end point is very sharp. The main disadvantage is the
inconvenience of vigorous shaking with the extraction solvent in a
stoppered vessel after each addition of the reagent near the end point.

Fhe smmiscible solvent may be replaced by certain dyes, eg.,
Amaranth (B.C.I No. 184), Brilliant Ponceau 5R (B.C.I. No. 185), and
Naphthol Blue Black (B.C.I. No. 240); tho first two dyestufls are
gonerally preferred. The indicators are used as 0-2 per cent aqueous
& litions and about 0-5 ml. per titration is added near the end point.
The dyes are destroyed by the first excess of jodate, and hence the
indicator action is irreversible. The indicator blank is equivalent to
005 ml. of 0-1N-potassium fodate per 1-0 ml. of indicator solution, and
is therefore virtually negligible. The colour changes are: Amaranth,
Tod o colourless; Brilliant Ponceau 5R, orange to colourless; Naphthol
Blue Black, green to faint pink.

sa

» y i i reversible indicator.
Tt55 used a6 a 0-1 per cent solution in ethanol (about 12 drops per titra-
tion), and the colour change is from red to orange; tho colour is red-
purplo just before the end point. The indicator is added after the
D o of the fodine commences to fade. A blank determination should
be made for each new batch of indicator.

Potassium iodate, as already pointed out in Section I, 1024, is
available commercially in a high state of purity, is anhydrous, can be
dried at 120° C., and is stable in solution. The A.R. product has an
assay value of better than 99-9 per cent. Iodate titrations can be per-
formed in the presence of flter paper, alcohol, formaldehyde, saturated
organic acids, as well as many other kinds of organic matter.

10, 128 of 0-1V (0-025M)-potassium iodate.—Dry some
AR. potassium iodate at 120° C. for 1 hour and allow it to cool in a
covored vessel in a desiccator. Weigh out exactly 5350 g. of the finely
Powdored potassium iodate on a watch glass, and transfer it by means
P cloan camel-hair brush directly into a dry L-itre volumetric flask.

salt s completely dissolved. Make up to the mark with distilled
Water. Shake well. The solution will keep indefinitely.

Tt must be emphasised again that the solution is 01N only for the
reaction:

104~ + 6H* + CI- + 4¢ < IC1 + 3H,0
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iodate solution under the usual conditions in accordance with the
equation :

- ++ 2Hg,Cl, + 6H* + 13C1~ = ICl + 4[HgCl,]"~ + 3H,0
Thus KIO, = 4Hg = 2Hg,Cl,
and 1 ml 0-025M-KIO; = 0-02006 g. Hg = 0-02361 g. Hg,Cl,

For practice, the student may determine the percentage of mercury

in mercuric chloride, preferably of A.R. quality.
ure. Weigh out accurately about 25 g. of finely powdered

mercuric chloride,* and dissolve it in 100 ml. of water in a volumetric
flask. Shake well. Transfer 250 ml. of the solution to a conical flask,
add 25 ml. of water, 2 ml. of N-hydrochloric acid, and excess of 50 per
cent phosphorous acid solution. ~ Stir thoroughly and allow to stand
for 12 hours or more. Filter the precipitated mercurous_chloride
through a quantitative filter paper or through a Gooch crucible with
asbestos, and wash the precipitate moderately with cold water. Trans-
fer the precipitate with the filter paper or asbestos quantitatively to a
250-ml. reagent bottle, add 30 ml. of concentrated hydrochloric acid,
20 ml. of water, and 5 ml. of carbon tetrachloride or chloroform,
Titrato the mixtire with standard -1N-potassium iodate in the ususl
manner (Section

Calculate the percentage of mercury in the sample.

2HgCl, + H PO, + H,0 — Hg,Cl, + 2HCl 4 H,PO,

I, 128. Determination of tin.—Discussion. Potassium iodate
solunon reacts quannt&mvely w'nh aunons tin SnuI) in the presence
‘the equation :

105~ + 28n®* + 6H* + Cl~ = ICl + 28n** + 3H,0
Thus  KIO, = 28n, or 1 ml. 0-025M-KIO, = 0-005935 g. Sn

This method possesses several advantages. The end point is very
sharp.  Extreme precautions need not be taken to prevent atmospheric
oxidation if the bulk of the iodate solution is added rapidly at first;
the titration can then be completed at leisure. The method cannot be
applied in the presence of antimony, cuprous and ferrous salts, or pre-
cipitated metals; these interfering substances can, however, be simply
romove
For practice, the student may determine tho percenmge of tin in
hydrated stannous shlorids, proferably of A.R
Procedure. Weigh out accurately about 15 g. &t orystallisod stannous
chloride SnCl,,2H,0, dissolve it in a.small volume of concentrated hydro-
chloric acid, and make up to 250 ml. in a volumetric flask. Shake
thoroughly. Remove 25 ml. of the solution to a 250-ml. reagent bottle,
add 30 ml. of concentrated hydrochloric acid, 20 ml. of water, and 5 ml.
of carbon tetrachloride or chloroform. Add standard 0-1N-potassium
iodate rapidly at first, whilst shaking the bottle to give the contents a
gentle rotary motion, until the iodine colour, which gradually appears,
has increased to the maximum intensity, then insert the stopper, and
shale the solution thoroughly. Continue the titration slowly, shaking

* Altornatively, use about 25 g. of mercurous nitrate, accurately woighed; the
PPt el oy ot
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after each addition, until the organic layer is no longer violet. Repeat
the titration with two other 25-ml. portions of the solution.
Caloulato the percentage of tin in the sample.
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