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il.
3itnntlMthodI.-M.INSFE.LD >RocEss. - The extrac-

t"Or' Of Icopper as practised at Manefeld will serve as an exem-
1ple Of the Continental methods.

Th' 'Dre whjch ià found and so extensively worked at Mans-

00 rinclPii> copper pyrites with Malachite or Native
thrs e lend ae na, etc. occuring in a bituminous shale,

th'&tUends osv fuel, the consuruptian of fuel being only 1thtIsdat Swansea.
The ore here treated contains fromn four ta five per cent. ofcôpper and about 25 per cent. of silver, and there are not lestilan an aperatians in connection with the extraction of the

c<>PPfr and siuver, the following are the proceeses:

1*i Rurning in heaps ta drive off water and bituminons mat-
2. - et?. in furnace for coarse metai.
3. Roasting coarse metal in stalls ta drive off suiphur and

Olxidize iran.
4. Fîesion ýfor fine metal praducts copper 65 per cent wt

Silver aiea, ricli sig gaing ta No. 2.
5. G/rinding or granulation of fine metal.
8. Rating graund fine metal to transférmi copper into

c"u roide aud ailver into a snîphate.
t solutioyn of silver snîphate in warm water and precipita-of Oilver with metallic copper.

8. 61nae residue in Cupelo furnace ta produce blieter
cOPPer or rich matt and poor e a.

9* Reftniny black copper either in a reverberatory farnace
or in a Gerinan hearth.

Plet RBuriing. The burning takes place in the open air upon aPafrai Stone fram 200 ta 300 ft. long, by 3e ta 40 it. wide.
heine ie covered with faggots leaving air fassages ; the.are

1 Piled an top and the wood ignited. A huhthe time
ecee8ary to coimplete thie aperatian is fromn two ta four

!nonths iroin 300 ta 900 tone af are are roasted, thug more work
18 doue in two ta four mouthq than one are furnace et Swansea
colzld cOmplete in a year.

'AnIOther consideration is that nat mare than ten pounds of
fuel sUed per ton ai are.
U. usioli The charge af raasted are is iused with fluorspar

suXd e O cr o nae lm e t a slag ai the xide of ir n, etc., and w ith
me 0fcpe ta decampose the enîphide of iran and remove
s lthe elag: Thie operatian was carried out until receutly in
e sato furc 1Fi V and VI), from 15 ta 20 feet hihand
of ~ta ourfet in diameter, fnrnished with a pairo uyers placedeabout two feet from the bottom ta supply

tle -o bsteaed tû a temperature of 2800 Fah. The fluid
al sud regulus are mun into basins C Ci lined with charcoal

charcîay through the channe's 0 01. The fuel emplnyed is
In 5 ~armxn~ icacoal with gae cake, and is charRedcheterniate ayere with the are as in iran emelting. The
Whela'cal reactiaus which take -places resemble that af theVe'h anethad NO. 2;, the liquid matter in the basine divides
lto tw0 layere, slag at the top aud copper and iran suiphides
tohe Cbattoru. Thle elag is removed by ladies inta mouldet' 'ýsnheequtently ueed for building purposes and the regulueCieîin cnlsts, as it solidifies.
l, u -inc ueed at present is a blast furnace 25 ta 30 feet~"tsdsix feet in diameter, Iiued with fire brick and sup.lP>I't4by tlu ir n collar an eight iron pillars. It bas eighttuYere Which canduct the hot blast un der a pressure af twa

1)65 ~r square inch ta the furnace, the fuel ueed is coke and
1 6 'gun continualîy off at anc side inta moulde, while theIuf'J drawn off at the other side inota water for granulation.
Ore . aewill ameit a .hrg1f13 ta 15 tons af calcinedduc1"2,4 houre with 25 ta 30 tons ai funel, the resulting pro.

edulet ofeugcoremetal or "'Rahetein" contaiug 30 ta 40 per

ber bu e*"t"tg in steils (Stadelm.i The stalle are six in num-
tail' 20with a flue runng up the, back (Fig.VII.) ta con-
floOo "tto 300 cubic feet ai coarse inetel with fuel. The
tQetaO th-ese &talls are first cavered with wood, then the caare
ta 12 is intraduced which after ignition ai the fuel remains 10

1hl 4ays before the completion ai the ope!ation losing mean.froni 15 ta 20 per cent. by weight.

The are is next plsced in vats where the suiphate ai copper
iarmed by oxidation ai the suiphide, is dissolved out in water.
The suiphate ai copper thus obtaioed by evaparatian is sent
inta commerce whilst the dried niatt is again roasted.

IV. Fusion ai roasted coarse metal.
The matt fram last process cantaining oxide ai iran and

suiphide ai capper is treated as ini Welsh rnethod for the re-
moval ai iran by fusian with silice and production ai fine
metal.

The charge is:
Roasting coarse metal . . . 200 cwt.
Slag from 'No. 2 and siliciaus sand ý ..

These fusions are made in reverberatory furnaces ; until recent-
Iy, however, ehait furnaces were emplayed. The matt is
tapped ino wster for subsequent treatment.

V. Grinding. The matt containing 67ý copper and 35 per
cent silver is graund between granite mili-etones.

VI. Roasting ground matt. The ground matt fram No. V
is roasted in a double bedded furnace 18ft. + 8it. ta oxidize
copper and couvert suiphide ai silver into suiphate.

VII. Solution of Silver. In this procesethe.suiphateoaisilver
is dieeolved out iram the matt in large vate with water and
subsequently precipitated with metallic capper.

VIII. Fusiona The matt irom No. VII. is mixed with a sui
cment quantity (eight per cent.) ai dlay ta enable its formation
into balle about 4"- in diameter ; these are placed in a hlast fur-
nace with 10 per af cent. ai eand, 5 per cent enîphide ai iran or
gypeumn, 10 ta 15 per cent. slsg, and from 1 ta 2 per cent
regulus fram same aperatian. The resulting product is Black
or blister copper containing 65 ta 66 per cent. ai capper.

IX. Refininq. The Blister Copper is refined in a reverbers-
tary furnace (Fig. VIII and IX) t he hearth ai which. is lined
with charcoal aud dlay upon which the copper is fused by the
flame ai a woad fire in the grate F sud air is throwu upon the
surface from two tilyere T T removiog the Sulphur as enîphur.
ans anhydride sud the foreigu metals au oxides. When the
refining is complete, as ascertained by testing a sàample, the
capper ie run inta the basins B B and removed in rosettes by
throwing water upon the surface and remaoving the crues
formed.

The rosettes cantain a large qusntity ai cuprous axide which
bas ta be removed by treatment in a Germant furnace (Fig.
XXL.) cansieting ai a basin C 16", wide, liued wîth fire clay
aud charcoal and iuroi.shed with a bst pipe.

The capper is placed on glowing charcoal in the basin,
covered with charcoal and iused by the hat bst and kept in
s state ai fusion until it is taugh pitch owing ta reduction ai
the oxyde ai capper, when the reductian is complete the re-
fined metal is ladiled inta ingat moulde.

Wet Proce&ss is divided into three parte as follows
1.8t. Extraction ai copper from solution in mine aud other

waters.
2nd. Solution ai ares with acide (sametimes aiter raasting),

sud precipitatian ai copper with iran.
3rd. Wet sud dry cambiued.
I. This process is carried ont by allowing the water cantain-

ing copper in solution ta pass through tanks cantaining scrap
iran which causes the capper ta be precipitated in a mretallic
state.

IL As an example ai this pracees the German hydrochiorine
acid procees is taken. It is worked in " twist" in Waldic sud
consiste in the treatment ai sandetones impregnated with car.
bonate ai capper,1 containing 1 ta 1ý ppr cent. ai copper, with
dilute hydrochloric acid. The solution for precipitation is
puniped into vats containing scrap iran where the copper is
precipitsted in an insoluble gangue.

III. Dry and wet pracees.
There are many processes under this headiug including

those ai Longmaid, Bankart, Birkmyre, Heuderson, Hunt
andl Douglas.

The latter is considered one of tLe best, sud will, therefare,
be used as an example ai the wet sud dry tuethods.

The Hunt and Dougîssa8 pracess is for the extraction ai cap.per from oxidîzed campounds whether they are natural or oh-
tained by raastiog sulphoretted ares.

The oxidized oresi are acted nua by an squeouR neutral sailu.
tion ai ferrons chiaride sud zodiéchloride whereby the (Ixides
ai copper are canverted into 4cuprous sud cupric chiorides while
iran separates in formai hydrated peroxide. The presence of


