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with a formation of oxide of iron, which passes into
the slag and sulphide of copper.
The charge consisting 0f

Calcined coarse metal ...... ........ 30 Cwt.
Carbonates and oxides............... 16 I
Slags from No's 5 and 6......... .. .. 5 c

is treated in a furnace similar to No. 3, except that the
hearth bas no cavity at the tap hole but siopes from,
ai sides towards that point. The time necessary to
complete this operation is about six hours and the re-
81ulting product fine metal.

Blue metal is produced when an insufficient quantity
Of oxidized ores have been added, and pimple metal
wben too great a quantity bas been present, whilst the
Production of white metal indicates the presence of the
Proper proportion.

The following analyses of white, blue metal and
rnetal slag gives the composition of each.

Copper......................
Iron .......................
Nickel, Cobalt and Manganese ...
Tin Arsenic .................
Soîphur ....................

Slag and sand mechanically mixed..

Total

WHITE METÂLý BLUE METiL

77.40/
.7

traces.
*1

21.
.3

99.5

56-7
16 *3
1.6
1*2

99.3

METAL SLAG.

Silica.................................... 33*8
Alumina _............................. .5
Ferrons Oxide................. .......... 56,0
Cuiprons Oxide........................... 
Other Oxides ........................... 211
lâie.................................. 1«4
àlagnesia................................ .3

Copper ......... 2*9
Slag Mechanically Mixed I I on .......... .

Suiphur. __ .___

Total 100,00

V.Tite compo)(sitiont of the fine metal influences very
largely the manner in which this process is carried out,
but the princiffles involved are these -When cuprous
SUilPhide is heated witb excess of air suiphurous anhy-

&idi formed, -wbile copper entera inito cornbination
With oxygen, furthpr, when oxide of copper is heated
wvith a sulphide of that inetal sulphurous anhydride is
forrned and metallic copper separates.

The chargre 3 to 3ý tons of fine metal is placed in the
furnace and roasted for somo time with excess of air;
W"hen it is thought a sufficient quantity of oxide of
C10l>per bas been formed the furnace is closed and the

1telibperatur raised to fuise the metal. When fusion
lias, takenl place the furnace is allowed to cool slightly,

bu 8ag"ain raised in temperature toward the close.
The tirne reqnired for the conipletion of this opera-

ti1û, varies with the quant ity of suiphur present but
OcCuPiý from 12 to 24 hours, the regulus, however,

Thbn in froni four to six hours.
res9ultiîig produet is iinn ihito moulds and takes

th l Bae llister Copper' from its having a blistered

hdranc e produced by the escape of suilphuirous an-j eduring cooling.

The following analyses of roaster slag and blister
copper are by Laplay ;

IRoASTER' SLAG.

Silica.......................... 4*
Alumina ............................... 3
Cuprous Oxide.............................. 16-9
Ferrous Oxide ........................... 2810
Oxides of Cobalt, Nickel and Manganese .... .9
Siannous C)xide ....................... .
Lime and Magnesia....................... traces.
Metallic copper..........................210

98-6

BLIîSTER COPI'ER IN 100 PARTS.

Copper .. ....................... 98-4

Iron............................................ .7
Nickel, Cobalt and Manganese................. .3
Tin and Arsenic............................. 4
Suiphur ............................... ._

Total 100.0

One method of makingy the purest variety of Com-
mercial Copper, is to carry on the roasting of the fine
or blue metal until about one hiaîf liquates out and is
tapped off whilst the furnace temperature is raised and
the remainder fused and tapped into moulds. The
mietal first drawn contains nearly ail the arsenic tin,
etc , as the alloys fuse more easily than the pure cop-
pert, this is called bottom, or tile copper ; as the alloy
is more dense than pure copper it seutles to the bottoni
of the pigs and when cool is knocked off and Ilbest
selected" is left.

VI. IREFINING. In Mhis OI/OUthe imipurities con-
tained in Blister Copper are removed bv the action
of the oxygen of the atrnosphiere. The furnace used
is very similar to those nsed in operations Xo's 2 and 4
except that the fire grate is larger, there is Do hopper,
or hole through the roof. Thero is neither hole in the
bed or tai) hole, but the hearth is inclined towards the
door at the end wherp the mnolten metal collects in a
depression of the hearth.

The charge of froin six to eight, tons is piled in the
furnace in sucb a manner that thle air may circulate
freely among the ingots and at tirst a modorate heat is
applied to allow the oxygen to combine with suiphur
to form suiphurous anhydride. with arsenic to form
arsenious anhydride, and withi iron, tin, etc., to formi
oxides.

When the metal bas been subjectod to this pro-
cess Jor about six bours the furnace is closed and the
metal fused and a thin film is formed on its surface ;
this is skimeèd off, and when a sample of the nietal
taken out contracta on cooling the roasting is fiiuished.

In order to toughen the metal it bas to pass throngh
a procesa of poling, this consists of covering the sur-
face with powdered anthracite or charcoal, to prevent
oxidation of copper, inserting greeni poles and stirring
the molten metal until a sample cuit haîlf through and
then broken exhibits the characteristîc color and frac-
ture of copper.

The effect of this piolirig is the remnoval of the oxygen
taken up in the last process, but a stage may he ar-
rived at when it wîll be overpoled maàking it even
more brittie than hefore poling was commenced, ; this
effect wvas at first attributed to absorption of carbon by
the copper, but as analyses have failed to prove the
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