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<ppper-silver malte may be successraly roneted, even if
silver predominates slighlly over copper. Iit assaaaaming
liait the relation of silver to copper must be one to one, thre
alount of copper necded would nt lie very, large where
ores are treated by' thre Russell process, and a compara.
tivcly large anoutit of copper cones l precipitation. All
this copper would be returned as sulphate.

The operations of the process woiiiuk be as follows:
i. Matting and copperizig tlie sulphides in ' cast.iron

kettle. Sulphurorus acid, produced by burniog or an ex.
cess of sulphur, should be conducted to thc m'utile furnace
ni thence to the lRo±esser convertor, or to tle latter nt

once. The matie may be removed fron thre kettle while
in a pasty condition, t.e., before solidifying.

2. Pulverizing of tie mallte tlrougl a NO. 40 screen.
3. Roastiang an a muaille furance, with a Ruessler con.

vertor attached. Tie roasting should be conducted as
wvas done by iIodges, i.e., for th.:l formation of a maxi.
alluai of silver sulphate. Shoula the sulphuric acid pro.
luiced in thre convertor be insuflicient for dissolving all the

copper oxide, pyritic ores, containing silver, coulI be
roasted occasionally, at slight expense, to make upî the
deficiency; or sulphur coutl be burnt should titis prove
more ecoromîical.

4. Boiling the roasted sulphides (after separating sin.
tered lumps by screening), in a lead.tined tank with tihe
sulphuric ncid obtained a the Roessler convertor.

In this operation eitiher of two methods may be selected.
One, as describ)ed by Hodges, consists in the separate
precipitation of tihe silver sulphate fromt the solution by
copper, if it is desirabte to taise the finencss of god in the
insoluble silver residue; the otler, in effecting ite decom-
pmsition of silver sulphate at once by placing copper plates
su thae dissolving tank. The latter iiethod is thae sinpftler,
requiring less apparatus and manipulation, and deserves
preference when gold is absent, or present in suficient
quantity to stamp tie bars.†

5. Crystallizing the copper solution, if necessary, after
concentration.

Since al or most of the copper sulphate is used again in
the mill, and not for sale, special attention need not lie
parti to the production of a-fine looking or very pure
article. In fact, small crystals are more desirable for the
preparation of extra solution tian large ones. Mlother
liquor fron the crystallizing vats would be returned to tihe
Rotssler convertor.

The concentration of solutions I propose to effect by
running iteim tiraough a lcad tower, with inclined sheives,
against u current of hont air. The latter would be drawi
frîi the chimney of ite mutflie furnace by a Koerting
stena jet ventilator.

6. Vasîing of the siteer residues (and cement.silver);
pressing into cakes; drying and amelting into bars.

7. Precipitating ceament.copiper by scrap iron froma wash
waters, wcak solutions snd from mother liquors in which
too much iron has accuiulteid.

In soamie cases a surplus of copjper sulphate over liat
nîecedd for extra solution in the null mnay result. Wlere
this could not be sold at a profit, it should be precipitated
by scrap iron, thus keeping in rotation the cement.copper
for copperizing the matie.

It will be scen that the process in this forrn presents no
essential techinical dilliculties, ail its operations heing well
undcerstood by metallurgists; nor does il require large, ex.
pensive or complicated apparatus. Tihe refinery should
le built on a scale to remain in operatioi and keep tie
menemployed continuiiously during the dayt'imc only.

Wliether it will le mre profitable to refine sulphides
at the milt or sell thems to smeiers, must be calculated for
each individual case and depends entirely on local circum-
stances.

I have no doubt that refiningsulphides at the mill wouhl
extract a higher percentage of tie precious metais, especi.
ally of the gold, than as shown by the comnrercial assay
upon which settlement is made betiwecen the buyer and
Citer. Smielting waorks must have a margin in their

favor, or they' couald not conduct ticir business with a
suflficient profit at thae rates they charge for treatmiient and
iie percentage they deduct froan the commercial assay

%alue. Even tlc Freibe.g works, belonging to tihe gov-
ernient, have thcir IIue//enemedien and extract so-
calcîl " plus silver.

Ilaving in viei- the erection of a rcfinery for sulphides
al the Marsnc msill, Usah, I mîade the folloving liboratory
xuîperimlents.

Ftl,'ERaIMtENTS WITil sULI'HII)ES CONTAININ, aEAa
AND CAI.CtUIt.

(Sulphides Unawashied).
T lot of blarsac sulphiIes, a sampîle of wuhich suas aI

my hisposal, was said to have been produced after the
piecipitation 1» Solvay soda of lead and calcium froma the
,luiton; but cither the precipitation of these metls wvas
st complete, or the sulphides .ai becoise miiixcd uli
i luse obtainied prior to tie introduction of sepnrate pre-
paion for lend anil caiciim. Tihe sasiple conctainsed

347 per cent. salver (9.0 ounces gold per tot), 19
per cent. coppser and 2 per cent. lead; calcium and
,)tier constittuents not dhutermained. A few grammes

Onae cubic foot of malle, pulverized through a No. 40 screcn, will
veg about 17s pounds.
t In connection wvith this poit, I made the following experiment:

Ai alloy of pure silver and copper,. Soo fine in silver. was bioiled w.vith
secr sulphtue. Cemens vee was rapidty predipuîated, although
,.mh More slowly than by the use cf pure copper. I then look
'niario buitlion, .440 fine which it principally an alloy of silvcr and

per, and immered a sheet of ut an a sitvcrsulpiate solution. h'lie
rl uction to cement-silver wvas very, slow and ceaed entirely after a
-a i lte Probabily thae presence of a satl anounit of tead unter-

t.,cd with the reaction,

of these sulphides werc digested with di t ute hydrochlorie
acid. Carbonic ncid and suli.Lurettea hydrogen% were
evolved, showiig the presence of calcium carbonate* (and
lead sulphide). The filtered solution was boiled with
potassium chlorate, after which lead and a small amount
of iron were prccipitated by ammonia. From the filtratr
a very perceptible precipitate of calcium oxalate was ob.
tained. Most of Ihe calcium lowever, remained, with the
residue as sulphlate.t

In ronsting these sulphides in a Clay dish in the nafile
ai a cupelling furnace the free sulphur was burnt quickly,
and tihen a rapid roasting at a very low temperature took
place. In elevating the temperature as required for a
dcad roast, the sodium sulphate (during roasting, sodium
hyposulphite and chloride are also converted itto sul.

alae), conîtienced to fuse, and the final result was a
granu'ar mass of brittle, metallic globules, on which con.
tinued roasting did not seeni to have much effect. On
treating thren with sulphuric acid of r5° B., not a trace of
silver sulphate was found in solution, and after continued
boiling only a small quantity of copper was extracted.

Now, 50 grammes :f sulphides were mixed with 8
grammes of ceient.copper, to raise the percentage of
copper to tl..it of silver, and heated in a small cast iron
crucible. Son e sulphur fumes escaped, and then quick
and compi.lete ftsion took place at a low red heat. The
very liqud mattu was poured out. Not a particle of

etal lad separat ýd, and ti inside af the cruicible was
iot visibly «fecteî. The malte, pulver'ized and sifcd
through a No. 40 s..cen, was roasted ai a temptrature
just sufticier.t to ignite .' It belaved very well and did
not biake in the least jusi tlien. But wlen tie tempera.
ture was raised, after the ute flaie of sulphur had dis.
appeared, ite sodium sulphate commenccd ta fuse, and
the a:asting disi was filled with a mass like mush. Under
stili further increase of heat, tle charge commenced to
foam, through decomposition of sulphates and reaction
bet ween oxides and sulphides, and shortly after it harden.
ed into solid, porous crusts. These were pulverized and
boiled wtl dlute sulphuric acid. Itapid solution of the
copper oxide took place, and from this solution copper
sulphate and a great dea of sodium sulphate crystallhzed.
Tie metallic residue was fused with borax, yieldling silver
.79o fin_. It can be seen, as observed ai the beginning
of this paper, that roasting and treatment as above of un.
washed salphides is not practicable. Under such circun.
stances the roasting is not only very difficult and incom.
plute, but the resulting silver is too low in fineness and
the copper solution is contaminated with sodium sulphate.

The sulphides were now leach"d witl water, and thre
purified product was subjected to hie sane treatnent as
fornerly.

EXI'ERItMENTS wtTIt SU t.l'ItIlEs CONTAINING LEAD

ANI) CAI.CIUM.

(Sul/phides Waskîed).

The direct roasting of washed sulphidtes proceeded lbetter
than that above described; but when the temperature vas
raised tihe charge becamet rather sticky, foaned and then
hardened. Il contained considerable copper oxide; and,
after boiling witil sulphuric acid, tihe insoluble residue,
mnelted with barax, yieilded a button about half met.d and
half malte. The malte contained 35 per cent. of silver
and thre netal was .897 fine.

Afier maiting and copperizing a samnple, as described
before, I found thit ro:sting coui be carried onî witlhout tIe
sîghtîest difliculty, tht charge behlaving well fromt begin.
ning to end. I made no attcatilt at Ziervogel roasting,
which is rather dillicult anyhow vitil small saiples, and
with material containingso muicl lead and calcium. The
temperature was quickly raised after miost of the sulphuar
ladt been oxidized. At tihe end the charge was kept at a
good red heat. After boiling wiIl acid, the residue yied.
ed a bar .938 fine in silver. Vith slower and more care-
fut roasting, fine silver would, no dodbit, have been pro-
diacet, alithough the lreseaice of lead and calcium sîulate
usust nlso have exerted an unfavorable iniluience.

'ElMRistN-rs wrrii sui.i.î'liainS ENTIJtCEa.Y FREE FRO.M
1.EAI) AND) CAL.CIU.

Ilaving, i tithe tilme, no sulphides frce froam tead and
calcium ni my disposal, I produced trent hay coiverting
so grammes of silver into chloride, dissolving the l.tter
in sodium hyposulphite solution and adding 40 grammes
of CuaS0 4 + 5 aq = Io grammes Cia. Tle solution %as
prer',Ptated vwitih sodium1 sulphide aid Ite silplhides vere
wasled, dried and mllatted.

in roasting tIe piulverized llatte greai care was tiken
to regulate temperatiure so as tu forin a limaaîuml o! saus er
sulphate, especially by not allovinag the charge to gel too
tiai ai tie end of eli roasting. This uns accomasalahed

remarkably well. li dissolviang tihe roasted matte nearly
at ite silver went into solution and wvas Irecipitated as
cesent.silver. Thle final resuilt vas a har .98S fitre in
silver.

Concerning the prçeuence of calcium carbonatc in sulphides, sce
my paper, "hce, Precipitation of \cmLats from tlyposulphite Sohn.
nions, already cited.

t It i< not astonishing that so little caIcium carbonate sliould be
founad in ani tissolvei from the unw%%aashed stilpiaides. tc digestng
the <ulphtides vith diluted hyàdrochloric acid. the sodium sulphate
ireenst p)recipitate most of the dissolved calcaui as gypsum. il
subjecting the sulpihides Io steami drying, tlhre is i%<.c opportnmity

for converaing calciun carbonate into sulphate. Gypsum as, Iuh
cannot be precipita.tea by Na2S2 fron a sodium hyposulphice solu.
tion (as constituted after uso in the mill), containing calcium.

açXI'ERI.%lENTS WaTIt SUL.Pi1Liz CONTAINING ON.Y
SMAL.. QUANTITIES OF t.EAlD ANI) CALCRIU>.

(SuIphides U'as,<u).
Fianaliy, I elît'aaed from thae Marsac amilt samples of a

lot of sulphides cort tining onty a trace of lead and much
less calcium thaan the first lot.

The contents in silver were 34.6 per cent. (8.6 ounces
gold per ton), anal in copiser, 2o.o user cent. Soluble
salits, 13.2 per cent. Afler leaching out soluble salts, a
part o these sulphides was matted directly and anotier
par' with incorporation of cemaent.copper, as described fur
Fiosrer esxperimients. Both samples were now roasteil
with the intention of forming as amu-ach Ag, SO, as pos-
sible. Only a stuali portion of the silver, however, was
converted into sulphate. This was evidently due to the
presence of calcium in the matte.

The sample to which copper had not been ated was
rather diflicult Io roast, requiring constant stirring and
showing a tendency ta sinter, wlle the copperized matte
bhiaved very well, as described in previous expserimeants.
The addition ! cofpper is of decided adlvantage in facili-
tating tihe roasting, and, în conseqjuence, raising the fin.
ness of the silver after solaution of the copper. 'I le natted
and copperizcd sulphides yielded silver .990 lie, while
tie sulphides matted without addition of copper yielded
silver only .938 fine.

The roasting in all these experiaents wvas done in the
muflle of a cipellisg fuarnace which hlcllay dishies of
only 3» inchies dinueter. In consequence, the roasting
of sucl small asses proceeded too rapidly, which wvas
detrinental to the formation of sitNer sulphate, and favor-
cd the separation of metallic silver alloyed wvith more or
less copper. There is no doubt that fîner silver will re-
suit after careful ronsting ona large scale. Sintered lumaps,
containing tnroasted amatte, should, of course, lie separ-
ated by screening, and, after pulverizing, shouktl be re-
roasted with the next charge. 'Zhe presence of siall
quantities of tenad and calcium is cvidently not injurious,
although it interferes with a good Ziervogel roasting.

This paper would have possessed more valie and in-
terest if the experinents had been followed by analysis of
the materials and ai the products. To <ho this I had
neither the facilities nor the timet; besides, such work is
donc morc profitably at thre mili, for reasons that require
no explanation. Ihopteamuscularlixiviators wiill wake
up ta the fact that their work cannot prosper uwithout
analytical helpi. The present condition of affairs is dis-
graceful, as has been more fully shown in my paper on

Precipitation."
I refrain from giving estimates of the profit and loss in

reflning aulphides by the process described above, hoping
to <ho this i sonse future time, after ils introduction in
practice.

The Transmission of Power by Flectricity.-The
Bulletin ide l'Eletricite, in a consideration of tie prob-
lem of the transmission of iowuer by' high-tension currents,
states that the official experinments demanded by the Ger-
man Governamsent fron the Berlin Gencral Electricity
Cc:.alany and the Erliken Metallurgical Works as ta tieir
method of transmission of 300 horse power to a distance
of iSo kilos. have given results fiull of tsefutl information.
Tise problems of tIhe electrical transmission of power seems
wholly solved by the eamployient of high tensions, before
which tihe notion of distance between the generator and
receivr disaplpears. It was necessary, hiovever, to make
soie reservations as to the possihityof utilizing a cir-
rent of 30,000 volts on accouant of tae dilficulty of suitably
insulating thre dynamos and conductors, besidles which it
suas anecessary to determiane thae conitions under which thc
disruptive charges took place. The riken expernnents
do not definaaitiely deterimne the question, thîeir deviation
being too liimited. In the experiments tnder î"otice an
nlaernating current dyamlao giving nu hîigh prestsure a ten-
sion of 100 vols commiasunisicatel vith the circuit of a large
transformer umire plunged in oil, of which the circuit of thre
thin vire was joined on to tht line. This, forisedi of baie
wire of 4 nua., suas supported by posts suplîplied with in-
sulators aaid preseltinlg a workinîg clangth of 7 kilosil.,
ani comnes ai the limits of thae circuit fromt thie thin wire
ofa transformer also stiepertl in cil, of wvhich the thick
wire circuit coismmssunicattes vith tte receiver. Ili tihe first
esperiient the tension au the beginning of thre liaie was
i5,000 volts, and 1oo volts only at the iimits of the gen-
erator. In the IWO oither e\perimîents the tension o? thie
principal current was piushied Io 3o,ooo and tihen) to 33,OCo
volts, the receiver only receiving a current of r00 volts.
Carefilly taken mseasures showed that the iisulation w u'
ierfect, aand that no deviaiion was produced eithaer in the
machinery or on the Une. The result of this is that it is
possible to psrouiace. and tatiire wiahoit lusses a current of
33,ooo vols; but one cainot judge hov lung thea isulants
watl resi't, and tie Frankfort ex.pîerisents will cnlighaten
us on hls poini. Tihe dangers arising fromt a disrupîive
discharge are -es to be fenred than one would be tempted
to suppose. Two thin wires hîad bieen fixed, one to each
of thie line wuires, at) ticir ends by degrçes brotghit to-
gether; the disclage spark suas onîly produced at a <lis-
tance of-22 mais., ander a difference ai potential o! nOco
volts. The Ilclios Company have also made siailar
experimsernts and recognized that thre spark bursi nt atie
respective dio'-"ces of aS and 64 a11mm. for tensions of
15,000 :uad 2S,000 volts. I.ealen circuit Cutters bming
intercalated on the principal line. thie formation a! a shaort
circuit %vas psrovokel, slien the lead aieted imnmediately
and the current was interrupted. Such have been il e
<Erliken esperiments, the consequeces of whicla are of a
kind ta alter lie prescit vorking conditions of electrical
energy.
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