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THE CHLORINATION PROCESS.

CHAPTER 1.
LIXIVIATION BY CHLORINE SOLUTIONS,

LIXIVIATION is the term applied to the abstraction
by a liquid of the soluble part of a mineral, or aggre-
gation of minerals. An aggregation of minerals is a
rock.

Lixiviation is therefore the abstraction by a liquid
of the soluble part of a rock.

The useful processes for separating gold from ores
by lixiviation are limited chemically by the few
known solvents for it, and commercially by the cost
required to effect profit. We are therefore at present
confined to the following processes:

Lixiviation by hyposulphite soda solutions, or the
Russell Process, for silver first;

Cyanogen solutions;

Bromide solutions;

Bromide-cyanogen solutions;

Chlorine solutions.



























10 THE CHLORINATION PROCESS.

their ‘‘ low-gradeness,’’ especially if refractory. That
one low-grade mining company with a large mill is
able to treat its ore at a good profit is no criterion
that another large mill in a different locality can
treat the ore in that locality at all. We advise in
all mining enterprises the consultation of trained min-
ing engineers, practically, scientifically, and techni-
cally educated.



CHAPTER II.
PREPARATION OF THE ORE.

WERE the whole mass of ore to be treated by
chlorination as it came from the mine, it would
be economy to crush the ore dry preliminary to
roasting. The treatment of such large masses of
ore would require an immense outlay of capital for
chlorinating purposes, together with increased size
of the plant in general. For instance, if but one
tenth of the ore carried mineral, the mechanical
arrangement would require to be ten times as large
as where the mineral had been concentrated; larger
supplies of chemicals and fuel would also be needed.
There are rare instances where clean silicious ores
could be treated in this manner, but where they
occur once, the probabilities are they do not occur
again in ten thousand instances.

The ore, that is, the vein rock containing mineral,
is mined, cobbed, assorted, loaded into suitable con-
veyances and transported to the mill, as the first step

in preparation. In some instances the vein rock
II
























PREPARATION OF THE ORE. 19

ore with 95 per cent extraction there is a difference
of $4 in favor of chlorination, which is amply suffi-
cient to favor its use in preference to cyanide extrac-
_tion in most instances.
















































ROASTING THE ORE. 35

testing the degree of roast in the furnace: ‘“ A small
portion of the ore from the furnace is boiled in water
and stirred with a bright iron rod. The least stain of
sulphur on the rod will show that roasting is not
complete.’’

Second Test.—Ferricyanide of potassium will indi-
cate the absence of any ferrous salt. A portion of
the roasted ore is boiled, and if any ferrous salt be
present in the ore a blue coloration will be given to
the liquor on the addition of ferricyanide of potas-
sium. This only indicates a dead roast as far as iron
is concerned.








































































ROASTING-FURNACES. 59

roasting 10 tons in 24 hours. This ore is more readily
roasted than simple sulphurets would be.

The obstacles encountered were flue-dust, loss of
fine gold carried away by the dust, aided by the
arsenic fumes and volatilization.













































74 THE CHLORINATION PROCESS.

Mr. Rothwell, one of the first to employ the Mears
process, states that with a good roast 40 lbs. per
square inch was given in the cylinder, but with a poor
roast but 25 lbs. per square inch was recorded on the
pressure-gauge in a certain time. This may be ex-
plained in the first instance by the gold forming
chloride and leaving an excess of gas, in the second
by other chlorides being formed besides gold.


















8o THE CHLORINATION PROCESS.

this sand, at right angles to the false bottom, boards
are laid quite close together, as from these boards the
ore must be shovelled from the tank after leaching
and drainage.

The same difficulties will occur with the use of this
filter as in the previous mentioned sand-filters, which
can only be remedied by shovelling out the quartz
and sand and laying a new filter-bed.

































PRECIPITATION. 91

not unite with sulphur in the cold, and under such
conditions as given. The following is therefore ad-
vanced as the probable reaction:

3Cu,S + 4AuCl, = 4Au + 6CuCl, 4 3S.


















REFI)VIN G PRECIPITATES. 97

added to the next melting, while the tailings are
mixed with lead and metallic iron, and melted in
crucibles. The lead bullion resulting is cupelled,
yielding the remainder of the gold. The slags from
the second melting are too poor in gold to handle.
No serious losses occur by this method, but slight
losses do occur, and from what has been said
previous are due to vaporization and to mechanical

.

agencies,




































COST OF CHLORINATION. 109

4 cord wood at $2.50.......cc00ieun.... $1.25
12 hours’ labor at 20 cents......ccevee...  2.40
Motive POWEr. . .vveeveeeveoscoacoenean .35

Cost of roasting 1.3 tons concentrates .... $4.00

The cost of milling would be, with 60 stamps, in
hard rock:

Labor cecvveeevecennenncene... $0.35
Supplies cvevieeeeinesseeceenss .02
Fuel ..i.iieiineetiaecenennnes 425
Machinery ...vcveeeeveneencees IO
Oil and waste......co0vveeeeee. .03
Illumination.....vceeeevoeecees .02
Lumber...civt cevenansonanneas .02

$0.79

Or for 13 tons $10.27.
The cost of concentration would be about as fol-
lows:

Labor..cceeeeesiaassenncensoas.$0.26
Repairs.eiesesscccesscseesccess 0.10
Supplies....eeeetsetscsaseiecacss 0.1I0
1 ) P o 18 § -

$0.61

per ton, or $7.93 for 13 tons ore.



110 THE CHLORINATION PR"OCESS.

The chemicals may be more or less than the quanti

ties given; we have endeavored to take an average:

30 lbs. chloride of lime at 3 cents...........
35 ‘¢ sulphuric acid (H,SO,) at 3 cents.....
10 ¢ H;SO. for settling-tanks...... ceenees
10 ‘“ H,SO, for ferrous sulphate....... .00
40 ““ saltat$ cent..... cte sesicscenscans
Labor of 2 men at $2............. cecescese
Labor of 1 man at $3.50..............
Motive power......... ...

Laboratory expenses.....cc..cceveeeceeacees

.90
1.0§
.30
.30
.20
4.00
3.50
.35
1.50

Cost of chlorinating...............o0evee. 812010

We have not added the proportional part of super-

intendent’s and office expenses, which would reach 10

cents per ton raw ore, or$1. 30 per ton of concentrated

roasted ore. There is still another item, such as

amortization, which may be placed at 25 cents per ton

of concentrates roasted. Our cost is then as follows:

Mining 13 tons ore.......v.oevve.. $10.15
Transportation to mill, etc.........  1.30
Milling.......... B (o ¥4
Concentrating ....ceeevaervvsneees  7.93
Roasting.....ccovieenecnnsceccass  4.00

Carried forward. .evevverneennee.  42.65


















116 THE CHLORINATION PROCESS.

SCREENS.

Wire screens take their numbers from the meshes in the
linear inch; slotted screens, from the number of needle
used in punching the plates. The slots are usually 4 inch
long, running ‘diagonally, but can be obtained either run-
ning lengthwise or crosswise of the sheet.

Wire screens pass a greater product than slot-screens,
but wear faster.

Width Equivalent
Number Meshes A
of Needle. per Inch. f; c?:l:st.' Bir&l:: gll’am
X 12 058 228
2 14 049 228
3 16 .042 22%
4 18 035 228
5 20 029 23}
6 25 .027 24
7 30 024 24%
8 35 .022 25
9 40 .020 26
10 50 018 27
11 55 .016 28
12 60 015 28

Higher numbers of wire screens can be obtained of the.
dealers.

COLORS EXPRESSIVE OF TEMPERATURES COR-
RESPONDING TO DEGREES FAHRENHEIT
AND CENTIGRADE.

Faint red........ 960° F. 515° C.
Dull “ ........ 1260° F. 680° C.
- Cherry-red....... 1650° F. 898° C.
Yellow or orange . 2010° F. 1099° C.

White.. .... .... 2370° F. 1299° C.
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