THE

vantage in working with rather thin anodes, when the
bullion is impure enough to leave slime sticking to
the plates. A compensating advantage is found in the
the with the an-
odes, and wiping it off the scrap in special tanks, in-
stead of emptying the tanks and cleaning out, as is
done in copper refimeries.

icreased ease of removing slime

It is very necessary to have adequate apparatus for
washing solution out of the slime. The filter first used
consisted of a supported filtering cloth with suction
underneath. It very difficult to get this to do
satisfactory work by reason of the large amount of
fluosilicate to be washed limited
At the present time the slime is
first stirred up with the ordinary eclectrolyte several
times, and allowed to settle, before starting to wash
with water at all. The Trail plant produces daily 8
o: 10 cu. ft, of anode residue, of which over go per
cent, by volume is
the total
18 only

was

out with only a

amount of water.

solution.  The evaporation from

tank surface of something like
ft. dailv; so that

amount of wash water is to be used

100 sq. ft
about 15 ¢un only a limited
namely, enough
t) replace the evaporated water, plus the volume of
the slime taken out.

I'he tanks are made of 2-in, cedar, bolted together
and thoroughly painted with rubber paint. Any leaks
are caught underneath on sloping-boards.  Solution
is circulated tank to another by gravity,
and is pumped from the lowest to the highest by means
of a wooden pump. The 22 anodes in each tank to-
gether weigh about 3 tons, and dissolve in from 8 to
10 days, two sets of cathodes usually being used with
cach of anodes. While 300-1b. cathodes can be
made, the short circuiting gets so troublesome with

from one

set

the spacing used that the loss of capacity is more
disadvantageous than the extra work of putting in and
taking out more plates. The lead sheets used for
cathodes are made by depositing about 1-16 in. metal
on paraffined steel sheets in 4 of the tanks, which are
different from the others only in being a little deeper.

The anodes may contain any or all of the elements,
gold, silver, copper, tin, antimony, arsenic, bhismuth,
cadmium, zine, iron, nickel, cobalt and sulphur. It

would be expected that gold, silver, copper, antimony,
arsenic and bismuth, being more electronegative than
lead, would remain in the slime in the metallic state,
with, perhaps, tin, while iron, zinc, nickel and cobalt

would dissolve. Tt appears that tin stands in the same
relation to lead that nickel does to iron, that is, they
have about the forces of
solution with the that thev
can ‘behave as one metal and dissolve and
deposit together Iron, contrary to expectation,
dissolves only slightly, while the slime will carry about
1 per cent. of it. Tt appears from this that the iron
exists in the lead in the form of matte. Arsenic,
antimony, bismuth, and copper have electromotive
forces of solution more than 0.3 volt below that of
lead. As there is no chance that anv particle of one
of these impurities will have an electric potential of
0.3 volt above that of the lead with which it is in
metallic contact, there is no chance that thev will be
dissolved by the action of the current.

same electromotive

consequence

The same is
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even more certainly true of silver and gold. The be-
haviour of bismuth is interesting and satisfactory. It
is as completely removed by this process of refining
as antimony is. No other process of refining lead
will remove this objectionable impurity so completely.
I'in has been found in the refined lead to the extent
of 0.02 to 0.03 per cent. This we had no difficulty
in removing from the lead by poling before casting.
There is always a certain amount of dross formed
in melting down the cathodes; and the lead oxide of
this reacts with the tin in the lead at a comparatively
low temperature,

The extra amount of dross formed in poling is
small, and amounts to less than 1 per cent. of the lead.
The dross carries more antimony and arsenic than the
lead, as well as all the tin,
formed is about

The total amount of dross
t per cent, Table T shows its com-
position

IF'ABLE I
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of the lead from which this dros 15 taken, see

I'able 11

No. in X
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T per cent. per cent. | per cent

The electrolyte takes up no impurities, except pos-
sibly, a small part of the iron and zinc. Estimating,
that the anodes contain 0.01 per cent. of zinc and sol-
uble iron, and that there are 150 cu. ft. of the solution
in the refinery for every ton of lead turned out daily,
in one vear the 150 cu. ft. will have taken up 93 Ibs.
of iron and zine, or about one per cent. These im-
;x\niln'\ can accumulate to a much greater extent than
this before their presence will become objectionable.
It is possible to purify the electrolyte in several ways.
For example, the lead can be removed by precipitation
with sulphuric acid, and the fluosilicic acid precipitated
with salt as sodium-fluosilicate. By distillation with
sulphuric acid the fluogilicic acid could be recovered,
this process, thoretically, requiring but one-third as
much sulphuric acid as the decomposition of fluor-
spar, in which the fluorine was originally contained.

The only danger of lead-poisoning to which the
workmen are exposed occurs in melting the lead and
casting it. In this respect the electrolyte process pre-
sents a distinct sanitary advance.

A plant for the operation of this process will con-
sist of a power plant, furnishing an electrolvzing cur-
rent of several thousand amperes, with a voltage de-
pending on the number of tanks; a tank-house, with
clectric cranes for handling a tank-load of anodes or
cathodes at once; apparatus for making “starting”
cathodes of sheet lead; preferably of lead cut from
sheets rolled at the refinery; pumps and storage tanks
for handling the electrolyte: and a cellar beneath the
tanks for the passage of tank cars removing that part
of anode slimes which falls from the plates. The
finished cathodes, after rinsing, would carried off to

the lead-casting kettle. The casting room would con-




