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roled sheets. The copper used in our work contained
metallic impurities totalling 0-0055 per cent, but we
also made some observations on a sample of copper
containing 0:0249 per cent of metallic impurities.
Here again self-recovery was detected, but the extent
of the change was less after one year than the purer
specimen had shown after six days.
J. L. MiLLER
L. C. BANNISTER
R. M. HinDE
British Insulated Callender’s Cables, Ltd.,
Prescot.
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Behaviour of Hypochlorite and of N-Chloro-
amines at the Dropping Mercury Electrode

AvrsoueH Marks and Glass' have carried out
amperometric titrations using a stationary gold
electrode as the poj[a.mzable cathode, no results of
investigations concerning the behaviour of hypo-
chlorite and of N-chloroamines at the dropping mer-
cury electrode have been recorded.

In investigating methods of distinguishing between
hypochlorites and N-chloroamines in aqueous solu-
tion, it has now been established that the hypo-
chlorite ion is one of the oxygen-containing anions?
which are 'irreversibly reducible at the dropping
mercury electrode. Solutions of sodium hypochlorite
and of chloramine-7' (sodium N-chloro-p-toluene-
sulphonamide) have been found to be reducible at
pH values between 3-6 and 11:0 and at concentra-
tions between 0-001 and 0-01 N. The half-wave
potentials of neutral solutions in 0:5 N potassium
sulphate at room temperature are about + 0-08V,
and — 0-13V. for solutions of hypochlorite and
chloramine-1' respectively, referred to the saturated
calomel electrode.

The diffusion currents are preportional to the con-
centrations and are independent of the pH wvalue.
The irreversible electro-reduction of each compound
involves two electrons per molecule.

The reduction of these two compounds by arsenite
was investigated by current-time curves at a potential
of — 0:75V. (sat. calomel electrode). Hypochlorite
is rapidly reduced at all pH values in the above range,
whereas chloramine-7' is reduced slowly, the rate
inereasing with diminishing pH value, becoming rapid
in the presence of iodide. The estimation of hypo-
chlorite in the presence of chloramine-1' is possible
at pH 11-0 owing to the great difference in the rates
of reduction of the two compounds by arsenite.

The polarographic investigation of the reaction
products of sodium hypochlorite, in concentrations
varying from 0-008 to 0-020 N, and ammonium
chloride showed : (@) using a deficiency of ammonium
chloride, that ammonia is almost completely oxidized
in alkaline solution and that N-chloroamines -are
formed in neutral or weakly acid solutions ; (b) using
an excess of ammonium chloride, that the mono-
chloramine, formed at pH 6:8-11-03, is reducible at
the dropping mercury electrode; its half-wave
potential is about — 0-65 V. (sat. calomel electrode)
in N potassium chloride solution at room tempera-
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ture ; the electro-reduction is irreversible and in-
volves two electrons per molecule ;- dichloramine,
formed at pH 5-09, is not reduced at the dropping
mercury electrode under the conditions investigated ;
trichloramine, present at pH 3:63, appears to be
reduced at about the half-wave potential of hypo-
chlorite ;. the reduction of mono- and trichloramine
by arsenite is slow, becoming rapid when activated
by the presence of iodide.

A detailed account of this and similar work will
be published later.
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Volume Flow of Plastic Materials

SwainceER! has stated recently that an increase in
volume occurs during the plastic flow of duralumin
specimens under & tensile test. While it is generally
assumed that volume is unchanged during plastic
flow, we should like te point out that, in 1939,
Glanville and Thomas®? showed that the creep of
concreto in compression was characterized by a
decrease in volume. The concrete, in fact, flowed into
its own voids.
The reverse of this effect has now been observed
in specimens of asphalt (consisting of a mixture of
fine aggregate with tar or bitumen binder) when sub-
jected to a simple constant- load tensile test. A
specimen which showed a total linear extension of
7 per cent before breaking was found to show at
the same time a volume increase of about 2 per cent.
The volume-change occurred at a roughly constant
rate from the moment of application of the load.
After breakage, the fractured surface had a rough
appearance, in striking contrast to the smooth appear-
ance of a fractured surface broken under impact. It
is evident that rupture occurring as a result of plastic
flow in tension is due to the progressive weakening
of the structure caused by steady dilatation of the
material.
It is hoped to publish later a detailed account of
this phenomenon as exhibited by bituminous road
materials.
A. R. Ler
M. REINER
P. J. RIGDEN

Road Research Laboratory,

Department of Scientific and
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West Drayton, Middlesex.
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