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30 feet in length by 5 feet in diameter, the other 20 feet
by 4 feet, set tandem, jacked with mineral wool and then
paper. It is claimed that 10 tons of concentrates have
been roasted in these cylinders in 24 hours, so that extrac-
tion of gold has reached 93 to 98 per cent.

The tanks used in the process should be built of wood
which has been soaked in linseed oil, dried, and painted
with three good coats of white lead or tar.

Mr. Thies states that the cost of barrel-treatment
depends chiefly on the number of tons chlorinated
per day. . . .

The wear on the inner lead-linings of the chlorinators is
imperceptible ; a chlorinator in use at the Pheenix mine
for over five years does not show any wear. The lining
is fastened on with bolts from the outside, as it has been
found very difficult to burn on lead, when chlorine has
acted on it, in making repairs.

At the Haile mine, the fire-assay and value of the ore
delivered to the stamps is 4°50 dollars (18s. 9d.) per ton.

The mint returns of bullion have 16s. 3d. per ton of
ore treated, of which 6s. 0%4d. is to be credited to_the
battery, £ e., to free-gold ; whilst 10s. 2%4d. was obtained
from the sulphides.

Taking the assay-value of the ore at 18s. 9d., and the
actual yield in bullion at 16s. 3d., there is an indicated
loss of 2s. 6d. per tonm, or 13}4 per cent. Taking the
yield in free-gold at 6s. 0}4d. per ton from an.ore worth
18s. od. per ton (or approximately 32 per cent. of the
gross value by assay), we have 68 per cent: to be debited
to the concentrates. * But the total yield in free-gold, and
in gold from the sulphides being 16s. 3d., the ratio of the
free-gold saved, to the total amount saved, is approx-
imately 38 per cent., and the combined gold 62 per cent.,
or a saving of about one-third free and two-thirds
combined gold. .

The term, combined gold, has been used to express the
condition of the gold which is not free. Whether the

old that is not free is chemically or mechanically diffased
in the sulphides or both is uncertain, in most cases.

Mr. T. W. T. Atherton* claims to have found gold as
a natural sulphide in the pyrites of the Deep Creek mines
of New Soutg Wales.. Hpe gives an analysis of the ore
and the method pursued in experimenting on it, - from
which his conclusions were drawn.

From 80 tons of ore stamped per day of 24 hours at
Haile, 74 tons of concentrates are obtained from 16
Embrey end-shake tables, which gives as the yield of
each concentrator a little less than half a ton.

The average assay-value of the raw concentrates for the
12 months preceding the date of Mr. Thies’ paper was
£6 5s. per ton, and the percentage of sulphur they con-
tained varied between 40 and 45 per cent. In roasting,
this was brought down to 025 to 0'40 per cent., whilst
the value of the material naturally increased; the raw
concentrates worth £6 5s. becoming worth when roasted
£8 6s. 8d., or about one-third more per ton.

The assay-value of the tailings thrown away, after
chlorinating the roasted ore, was, on the average, only
8s. 4d. per ton, representing an extraction of 9§ per
cent.

The process had been in successful operation 234 years,
at Haile, when Mr. Thies’ paper was written in 1890,
and 36,000 tons of crude ore had been treated profitably
during that time, prior to which nearly every process had
been tried on the ore and failed.

The advantages of the process are :—The small amount
of space the plant occupies, speed of operation, high per-
centage of yield, facility of ascertaining the condition
of the'charge at any time, * and very slight wear and tear.
The orly offsets against these advantages are the care and
intelligence required to control it, and the need for a
small amount of power,

256 to 300 gallons of wash-water are needed per ton of
ore treated (an ordinary charge), the water being intro-
duced into the barrel first.

It takes 2 to 4 hqurs to chlorinate each ‘charge, the
barrel revolving at 12 revolutions per minute.

The lead-lining is' ) inch thick, and weighs 12 1bs,
per square foot. . ' .

The filters must be flooded from below with 4 or §
inches of water to prevent the ore packing as it falls into
them.

The charge must be allowed to drain, and then washed
with water as rapidly as possible till the wash-water
show .no gold, though still carrying traces of chlorine.

If lime is present, settling-tanks, calied stock tanks,
are required to.settle the liquors which are drawn out of
them into the precipitating tanks after standing for 14 to
16 hours. i

The precipitating-tanks are large enough to hold the
liquors gom 3 tons of washed ore. . The ferrous sulphate
is syphoned into them. The solution must have a
-decidedly acid re-action in order to be certain that all the
lime has been converted into sulphate. )

The Providence works and those of Bunker’s Hill may
be cited, the former as showing exceptionally low cost by
the vat process, working 9 tons per diem; the latter
usually high cost by barrel-treatment, treating 2 tons in
24 hours. To compensate for this the lossin the tailings,
which used to run as high as £1 ¢s. 2d. when worked by
the ordinary vat process, has been reduced 50 per cent.

The cost at the Providence works :—

* Eng. and Min. Jour., New York, vol. lii., page 698.

t For this purpose a lead valve is arranged in the barrel, so that
ot only the pressure of an excess of chlorine gas but its actual
Ppresence can be ascertained at any time. It does not do to trust to
the pressure test alone, other gases being sometimes given off.

. £ s 4
1 foreman.............. e e e o12 6
1 white labourer .................. ... 0 9 4k
5 Chinamen at 6s. 3d............ cevess 1 II 3
2 cords of wood at £1 es. 10d....... oo 2 108
29 Ibs. of dioxide of manganese at 134d.. o 3 4
260 lbs. of saltat %4d......... PR 0 10 IO
216 1bs. of sulphuric acid at 1d......... . o018 o
Lime, sulphur, and calcium hyposulphite. o 1 .3
INluminating..... ................ .e.. O O10
Extras...........ciiiiiiiiiiiiiiiiss 0 4 2
: £6 13 24
Perton............ 14s. 9M4d.
The cost at the Bunker Hill works :— B
Roasting— s. d. £ s d
2 roasters at 13s. 6%4d. ......... 13 6%
6ths cords of wood at £1 5s..... 15 7%
1 9 2
Chlorinating—
1 chlorinator at 12s. 6d.......... 6 3
30 Ibs. of bleaching paper at 2d.*. 5§ o
36 Ibs. of saltat 3gd............ o 7%
20 1bs. sulphuricacid,66 B. at 13{d § 3
Water-power ..... ........ e 21
General expensesand loss ...... 12 6
111 84

Total cost of 1 ton of ore roasted and chlorinated 43 O 10%

Under efficient management and favourable conditions
the cost of barrel chlorination will usually be found to
vary between 12s. 6d. and 41 os. 10d. per ton in
Anmerica.

The results of treatment by another vat-process, the
Pollock patent, are given in the London Mining Journal,*
treating various ores as follows : —

Percentage
Ozs. Dwts. Grs, Extracted.
Sheba mine tailings. ... .. cees 2 7 21 96

Mixed lot of ore, Transvaal... 1 3 22 97

Day Dawn P.C. quartz, Q. 6. 6 9 23 o7

“ concentrates, Q I.. I 2 6 97
Swaziland quartz, South Africa o 16 5 95
City and Suburban quartz,

ransvaal ..............., 12 10 10 9§
Crown ore, New Zealand..... 3 16 ° o g4
Transvaal Gold ExtractingCo. 1 fo 11° 93

“ . “ tallingg o0 7 8 8s
Mount Shamrock tailings..... o . 8 17 96

It is stated that the cost of the plant for treating 100
tons a day is about £10,000. .

It is certain that ores:like those of Meadow Lake
district, California, com of a species of siliceous
hamatite (which in depth will probably be found in an
unoxidized condition, consisting mainly of pyrite) will not
amalgamate properly, and attempts have been made with
various devices and countless processes to work them,
but so far without success. .

They are said to average £1 9s. 2d. to £2 1s. 8d. per
ton or over, and to bear a resemblance to the ores of Bald
Mountain district, South Dakota. It is possible that if
a sufficient quantity of concentrates could be secured to

keep works of the kind running many of these ores could .

be advantageously handled by the barrel-chlorination
process, without a previous roasting, if treated with an
oxidizing agent such as nitre cake, and in working the
su;f:ce-ores even concentration might at first be dispensed
with,

An interesting modification of -the barrel process (des-
cribed by John E. Rothwell, Eleventh Census, United
States, 1890) is to make the chlorination barrel” also the
washing and leaching-vessel. This is effected by fixing a
diaphragm as a filtering medium, so as to form the chord
of an arc of the interior of the barrel. The diaphragm or

“filter is made up of plates corrugated similarly to the

ordinary filter-press plate, and perforated with holes
every 4 or-6 inches square, ‘These plates are supported
on bearings bolted to the shell. On the top of the
corrugated plates is placed the filtering me£um—an
open-woven asbestos cloth. It is about as coarse as the

common gunny-sack, but the warp and woof are of much'
heavier thread,

Over this is placed an open grating, and the whole is- ]

held in place by cross-pieces, the ends of which rest under
straps bolted to the inside shell. In this way, though
the whole is rigidly held in place, it is very easily and
quickly removed when necessary to change the asbestos
cloth. Two valves on each end of the barrel above and
below the filter, are provided for the inlet and outlet -of
the wash-water and solution respectively.

The barrel is charged by first filling the space under
the filter with water, which at the same time is allowed
to pass through the filteriug medium and wash it, then'
the required quantity of water is put in above the filter.
There are two methods of charging the pulp, lime-chloride,
and sulphuric acid. Inone the lime is so placed in the ore-
charge in the hopper over the barrel that it goes in with
the ore and is completely buried withit. The acid can
then be added with very little danger of generating any
gas before the plate on the charging-hole can be put on
and securely fastened. The other way, which seems still
better, is to Eour the acid first into the water, through which
it sinks to-the bottom in a mass, and does not mix. The
ore is then let in, and the lime added last. ‘The chances
of generating any gas are stated in this way to be much

* The Queensiand Mining Journal, Nov. sth, 1838,

less. A barre Iso charged has been known to remain
open § to 10 minutes after charging without generating
gas, but it has been demonstrated that on the first revolution
of the barrel the gas is at once liberated and creates con-

siderable pressure. After the chlorination is complete .

. the barrel is stopped, so that the filter assumes an

" horizontal position.

" tanks. © A hose is also attached to the inlet pipe, water -

, smallest quantity of water possible.

The hose is attached to one of the
outlet pipes, and conducts the solution to the reservoir:

is pumped in under pressure, and the leaching commences.

The air in the top part of the barrel is compressed, and
forms an elastic cushion, which gives the wash-water
perfect freedom to circulate over the whole surface of the
charge, and wash every portion thoroughly with the
By washing in this
way no gas is allowed to escape into the building. The
solution runs into a covered reservoir-tank from which an’
exhaust fan draws the excess of gas, and discharges it

_ outside the building. The length of time needed to-do
. the leaching, varies with the leaching-quality ‘of the ore.

Charges having been leached in 40 minutes with a’
pressure of 30 to 40 Ibs. per square inch. With higher
pressures the time can be materially shortened. As can
be readily seen, the ore in the barrel is in the best:
possible shape for rapid and perfect bleaching. When
the barrel is stopped the ore settles on the filter, the coarsest
and heaviest on the bottom, graduated evenly over the whole'
surface up through the charge tothe slimes on top. In order
to facilitate the leaching of charges carrying an excess of
dust, a valve placed in the casing of the head (on a level
with the surface of the pulp) is opened just after the
barrel is stopped, and the slime femaining in suspension’
is run off into an outside washing filter-press, where it’
it can be treated separately, and the charge washed in the
usual way. The tailings are discharged into a car which
will hold the whole charge of ore and water and then run
out, or if water is abundant they are discharged into a
sluice and washed away. o

For leaching purposes the amount of water needed to
wash a charge varies very little with the richness of the’
ore, going to show the perfect leaching-condition of the’
ore in the barrel. The amount réequired is about 120
gallons per ton more than the quantity used in.the barrel
for chlorination, which is about 100 gallons per ton.

In order to get a concentrated solution for after:
treatment, and to reduce the amount of solution to be
treated, a tank is placed over the barrel, and when the
richest of the solution and wash-water has run out into
the. reservoir-tank the discharge hose is connected with a
pipe leading to the upper tank, and the washing is finished
into it. The solution collected in this way is used in the
next following charge in the barrel. The quantity of
solution to be precipitated is thus reduced to 120 gallons
per ton of ore treated.

The advantages claimed for this method are: (1) the free-

.dom of the bLuilding from chlorine gas; (2) the control

obtained over the perfect washing of the ore; (3) the
small amount of labour, especially skilled labour,
necessary ; and 4 the smallamount and simplicity of the
machinery for the great amount of work accomplished.
One man of ordinary intelligence and a helper, are able
to look after three barrels--charging, leaching, and dis-
charging them. If the tailings are sluiced out no extra
help is needed, but where they have to be trammed, one
man in addition is necessary. "The disadvantages are due

to the neccessary construction of the barrel, but do not -

interfere with its successful working. They are principally
the amount of space taken up by the filter and the portion
of the’ barrel underneath, and the fact that-when the
barrel is charged and running it is not perfectly balanced.

These disadvantages can be partly overcome by placing
the filter close to the shell, only leaving sufficient space
underneath to allow of free circulation, but-bringing 1t up
to the same height on the sides of the barrel as the
horizontal filter ; then, by using compressed air to displace
the solution and wash-water, an equally good result can
be obtained.

For the collection of the solution two tanks are

necessary, each of ample capacity, to hold a day’s solution .

Jfrom all the barrels. Those for dolléction are placed on
the same floor as the chlorinators “{unless fall can be
secured to place them below). On a step below are the

precipitation-tanks, which should be of the same capacity
and number as the collecting-tanks. The limit to size

- would probably be 50 tons capacity; where more is

treated, another battery of tanks would be needed. .
For a precipitant Mr. Rothwell recommends hydrogen,

. sulphide gas generated trom paraffin and sulphur or from

- iron sulphide and sulphuric acid as the cheapest and most

satisfactory. It is generated, and then forced throngh
the solution with a small air-pump, which at the ‘same
time forces air through, keeping the solution-tank .in an,
agitated state and expelling any free chlorine gas. To

: save time the gas is turned into the tank while it is filli

B

. off through a filter-press.

up, so that, when the tank is full, a few minutes. finish
the, precipitationand colléction. The tank is now allowed
to stand two or three hours, when it will have settled
sufficiently to allow of the supernatant liquor being drawn
. There is little danger of

- precipitating arsenic and antiniony which may be present

when the process is worked cold, as they do not com-
mence to’'come down till some time after the gold has

- been . precipitated and collected.

This precipitant would riot be, howevar, desirable with
any considerable quantity of copper or lead in the solution, .

“but small. quantities ¢an be dealt with in the after-,

treatment. . .
The loss in gold is considerably less if the precipitate is
allowed to accumulate in the tanks, and a clean-up made

after six or ten precipitations than if it were filtered

y




