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which there is great neced of experimental data. The
amount of zinc used in some marine boilers is as great
as from 400—4600 1b. of rolled zine por annum, 1f the zinc
is officient in producing electrical currents then the
average current may he from 17 to 25 amperes, It is
obvious that such currents would be obtained much
more cconomically by the use of a dynamo. The direct:
use of electrical currents has been the basis of a number
of patents. Those of Mr. Elliott Cumberland were
especially described, Iron anodes are placed in the
water of the boiler, which latter is made the cathode.
A low voltage of supply provided by a small motor-
goncrator is used. The meothod has proved effective
not only in preventing corrosion, but also in removing
scale frum the heating surface and preventing its forma-
tion. Experiments carried out at the Manchester School
of Technology have shown that the curront densities
neecessary to protect iron, copper, and other metals from
the corrosion of fresh and salt water arc of low value,
and hence in the cases of hoilers and condensers tho
annual cost of the clectrical cnergy required is a small
itom. The chicf cost will bo in the renewal of anodes.
Harris and Anderson have also applied electrical currents
for the prevention of the corrosion of condensers. They
find that a condenser with a cooling surface of 1025 £q. ft.
requires only 2 volts and 2 amperes, and the special
anodes used by them cost from £3 5s. per 1000 sq. ft,
per annum. The usc of electrical currents may also be
applied in chemical works to provent tho corrosion of
metallic screens and vessels from acid liquids,

THE NATURE OF OVERVOLTAGE.
BY J. I. CRABTREE, M.SC., A.LC,

(Abstract.)

It is well known that the voltage necessary to decompose
a dilute acid clectrolytically varies with the nature of the
electrodes omployed, that is, the metals involved possess
different decomposition voltages for that acid, which are
invariably in oxcess of that of platinised platinum. Le
Em and Ep be the decomporition voltages of a given acid
with clectrodes of a metal, m, and platinised platinum
rospoctively, Then Eu=Ep+s. This oxcess value cf
tho decomposition voltage , over and above that observed
with a platinised platinum olectrode, is termed the * over-
voltage ™ of that particular electrode. According as the
gas soparated occurs at the anode or eathodo, we speak of
the *‘anodic” or “cathodic® overvoltage, Le Blane
defines overvoltage as the oxeess of the back e.n.d. set up
at tho eloctrode over that given by a platinised platinum
plate under idontical conditions,

According to Tafel, the values for the cathodic over-
voltage given by the different metals may bo arranged in
the following order of magnitude :—

Hg—> Pb—> Cd—> Sn—> Bi—> Au~> Ni—Pt.’

Cathodic overvoltage is influenced largely by the physical
condition of the metal, the degree of hardness, and previous
treatment, such as electro-doposition at difforent current
donsities,

The phy-ical nature of the metal appears to affect other
propertios which appoar to be sllied to overvoltage. Thus
Graham found that the amount of hydrogen occluded by
platinum dopends on tho texture of the sample employed,
and on its previous treatmont, Platinum spongo adsorbs
ten timos tho quantity of gas which an equal amount
of massive pltinum adsorbs.

The effect of thickness on overvoltage has beon investi-
gated by Pring by depositing filins of motal of varying
thicknesses on cathodes of different metals, and finding
the overvoltage of the duplicate plate thus formed.  FTaking
any ono caso, suy lead doposited oloctrolytically on a nickel
eathode, it was found that the overvoltage rose with
ineroasing thickness of lead until a maximum was reached,
This was assumed to bo that thickness up to which the
gas adsorbed by tho electrode oxorted an effect on tho
polarisation voltage, In the caso of platinum this dopth
of motal appesrs to bo approximately 4 x 10-¢ mm.

In this connection tho author made a series of experi.
ments by  sputtering " a metal on to a glass electroade, by

placing the same necar the anode (of the same motal as
was required on the glass) in an exhausted cathode ray
tube and passing a strong discharge.

Excollent deposits of microscopic thickness wore obtained,
but those invariably peeled off the glass when employed in
the electrolytic vessel.

Application of overvoltage.—Of the numerous instances
where a particular property of a metal may beo attributed
to its overvoltage may be mentioned the effect of the
nature of the electrode employed on the efficiency of an
clectrolytic oxidation or reduction process; and the
possibility of separating two mctals in rolutions, whose
decomposition voltages are almost equal, by choosing as
cathode a metal which gives to hydrogen a decompozition
voltage intermediate between that of tho two metals to
be separated.

In the case of the corrosion of a metal it overvoltage
may be of importance as either : (n) Having a tendency
to retard the deposition of hydrogen or oxygen on its
surface, which might cither assist or prevent corrosion;
(b) By setting up a high back e.m.f., which would diminigh
the offect of a decomposing current in cases of corrosion
due to clectrolysis; (c) by assisting or preventing the
solution of a metal. ‘The part played by overvoltage in
this case is made clear by considering the condition which
must hold in order that a metal may distolvo in an acid
and ovolve hydrogen. If the overvoltage is large, no
solution of the metal can occur. This is apparent with
amalgamated zine, where, owing to the high overvoltage
of the mercury, no rolution of the zinc takes place, the
alloy assuming the overvoltage of the external metal.
Similarly iron covered with zinc or tin does not rust,
since the overvoltage is raized.

Zinc covered with platinum dissolves readily, since the
overvoltage is lowered. As o means of preventing corro-
sion, and therefore of raising the overvoltage of the metal
in question, it is necesrary to coat this with either lead,
tin, cadmium, or zine, which metals have high overvoltages.
Tho reason for the extensive employment of zine and tin
for this purpose is thereforc apparent.

AN ELECTROLYTIC THEORY OF THE CORROSION
OF IRON.

BY B. LAMBERT.
(See this Journal, April 30th, 1912, page 428.)

Discussion.

Mr. J. H. Si.verwoop explained, by means of lantern
slides, the advantage of protector blocks in  water
tube ends of condensers, overy tube being in electric
contact with the tube plates. By this means corrosive
action, instead of attacking the tubes, travelled to the
tube plate, and +o on to the protector block which, being
an alloy clectropositive to the material of which the
tubes were made, took the corrosion instead of the tubes,
The cost of upkeep of the tubo protector was about 2d.
per indicated horse power por annum. In the case of
a steamer plying between St. John's, Halifax, and
Manchester, the owners were.re-tubing the condenser,
top half ono year, and the bottom half the following year,
thero boing rome 800 tubes in each half, and five to six
tubes corroding each journey. A protective system had
been installed for about two years, and fo far he had not
heard that a single tube had failed. Another protective
gystem, working on the River Memoey, gave a saving of
about 93 per cent. of the tubes, Corrosion took place
chiofly on rteamers plying on estuary water, or in the caso
of surface condonsers in electricity works or others
which were using ostuary water, but some cases wero
difficult to oxplain, The steamers * Strathmore™ nnd
« Minervo,” plying on the Clyde, practieally performed
the same duties, ro that apparently tho conditions were
gimilar. In the case of the ** Strathmore,” aftor she had
heen in rorvice for six months, hnlf & dozen tubes failed,
and then the rost followed very quickly, so a protective
systom was applied, and & cortain amount of corrosion
was arrested. None of tho * Minerva’s” tubes failed,
and in order to ascertain the reacon about 40 tubos wore
borrowed from the * Minerva™ and placed in the





