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Fer To Smokers,
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German against inferior value,
WUOD'LL’S Bakin There dealers whe state t]u‘}' are
> g Ju~t out,” or dun’t hanedll them, or
Powder have etter value, cte., are the ones

. PR ] 3] 11
W are l]\'.l au;nunl WAL W S aarerpaeny

PURE, WHOLESOME, brlfx:l-«’w’.,ail l;i»,r'fu»;:l;-):ur:&}.‘ing o
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With et wishe for a Happy and
Procjerous New Year,
George Lawson, Yery gratefully yours,
Th D., L% D, F.1.0. G B. and I | e L S DAVIS &iSONS.

MINING.

THE CHEMISTRY OF GOUSSAN.
Written for the Engincering and Mining Journal by Stephen H, Emmens
(Continued.)

Secondly, it must be romembered that carbonic acid gas is prosent in the
atmosphore, and that water filliog through or exposed to the air becomes
more or less charged with it. Tho cirtonsted water has a poworfully so!-
vent cotion upon limestone, which is presont to a greater or less degreo in
most recks and eoils. Henco, smong the chomical influonces to which the
outcrop of a mineral vein are oxposed must bo reckoned that of wator chargod
with carbonate of lime. ‘This tcte upon tho precipitated basic sulphate thus :

Fe, 0, (SO,), + 2 Ca CO, = 2Ca 50, + Fe, 0, +2 CO,

forming a deposit of «ulpbato of hme (anlydrite when anhydrous, and yy-
sum when containing water) and ferric oxide, and setting freo the cirbonio
acid. If other sulphstes be present and be decomposed by ths earbonato of
lime, the tendency is to form carbonates of their metils rather than for the
carbopic acid to escape. Thus, in the caso of suiphato of load (anglesite),
which is virtuaily jnsoluble in water, and thoreforo remsius in the place
previously occupied by its pazent, galena, the resotion is

Pb 80, + Ca Cog = Pb CO, + Ca SO,

The lead carbonste (cerusit) thus formed is soluble in water charged
with carbonic acid gas, but is much less soluble in the ssmo wzater if con-
tainirg cerbonate of lime. Accordingly, the tendency will bo for the lead
to be csrried away from the outcrop and to bo deposited inths form of
carbonate ‘wherover the transporting water comes into contact sith lime-
stone.

Copper sulphate is in like mannor converted into copper carbonate,
which is found in the form of malachite and azurite ; zinc sulphate fur
nishos zinc carbonate (smithsonile), and nickel sulphato takes the form of
a hydrous basic cabonite known as zaratite. )

Copper, however, in addition to the rormal sulphs.e, is capasle of form-
ing a basic sulphato, Cu SO,. 3Cu (OH), which, unuer the name of brock-
antite, is frequently found in psture associated with malachite and native
copper, and has beep antificially produced by Meunier (Coupt. Rend. 86,
6t6, 1878) by the action of a sulutivn of normal copper su.phate upon gal-
ens for 11 months. In the case I have supposed, therefore, a formation of
brochantite will occar, and this, whon acted upon by a solution of carbonate
of lime, will produce malachite or azurito, together with cupric hydrate Cu
(O1I), or Cu O, H, O, which is tho ordinary tenorite or black copper of
the miners, a soft, pulverulent, black, earthy ma-s, always found in the
upper parts of veics that have contained chalcopyrite. o

Agsin, it must be borne in mind that the ficat stage of oxidation of sul-
phur is the furmation of So,, which is capable of combining with bases to
form sulphites. Hence, caicium sulphite 18 one of the agents to whose
inflaences our supposed vein outcrop will bs subjected. Lne combined effoct
of this snd calcium carbonate upon copper sulphate is as fuliuws :

2CuS0;y +2CaCO; = Ca, O+ 8CaSO, +2Co,

or, in otker words, we have a prcduction of free carbonic acid, ankhydrite (or
gypsum when hydrated), and cuprite (Cu, O), the ordioary * red oxide" so
frequently found in mines. And this cuprite, when acted apon by sul-
phuric acid, will yield a deposit of metallic copper, thus:

Cu, 0 + 1, SO, = Cu$O, +H, 0

so lhat the occarrenca of particles and flskes of native copper may bs looked
for in our gossan,

This separation of native copper may aleo be effectod by the sction of
ferrous sulphate cn cuprite, as may be seon by the following equation :

3 Cug 0 + SFO SO,‘ = G Cu+ F“z 03 + Fog (304)3
s> that in this case a deposit of forric oxide woald tako pluce in addition to
the formation of native copper. :

No similar reaction tskes place with nickel or zinc compounds, and
therefore we should ot expect to find these motalz in our gosssn in tho
native stste. Lead, however, is occasionly found native in emall quintities ;
and 8s it is capable of forming 2 sub-oxide Pb, O, which, by the action of
H, So,, is decomposed into lead sulphsto snd metaltic lead, \ho formation
may be similsr to that desctibed in tho case of metallic copper. Tt is, how-
ever, customary to regard native lead as having probably been found by the
deoxidizing action of the arsenious aohydride Ae, O;. Gossans rarely, if
ever, contain it. With gold and silver tho csso is different. Tho first-named
of these motals isa frequent conatituent of pyrite, while the latter is an equally
frequent constituent of galena and blende. Whother, when thus occurring,
they exist in a free stato as metallic particles mechanically incladed in the
surrounding ore, or whether they are in chomical combination with some
other olement or elemonts, is a moot question. If they bo native, they will
for tho moet part remain in tho gossan, by reason of their baing comparative-
iy inoxidizable and inscluble,  Andif 1hay oxist as sulphides and pass into
£.lution, they are at once prccipitsted in tho metallic state by the action of
forrous sulphate, thus:

Ag, SO, +2 Fe SO, = Ag, -+, (80,)s

Accordingly, it may bo oxpceted thatIwhatover gold and silver the original
vein matter contained will ultimately bo found in tlo gossan, an expec.ation
which is always completely roalized.

(To be continued.)
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