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W. & A. MOIR,

Mechanical Engineers & Machinists,
O Specialty—MARINE ENGINE BSUILDING AND REPAIRING,

~—— DEALERS IN -—

MILL, MINING AND STEAMSHIP SUPPLIES,

Agents for GARLOCK'S PATENT PISTON ROD PACKINGS
‘Agents for *“MAGNOLIA,” a Perfoct Anti-Friotion Viefal,

Engine ‘Works, Barrington Street, Halifax,

TRURO FOUNDRY:MACHINE (0.

TRURO, IV. S.
MANUFACTURERS.

COLD MINING MACHINERY A SPECIAIT.,

Boilers and l}nglnes, Stoves,. Ship Castings and
Ship Steering Whecls,

IMPROVED ROTARY SAW MILLS.
3 SHINGLE :and -LATH MACHINES.

UNSOLICITED TESTiitiONIALS

CONSTANTLY BEING RECEIVED IN FAVOR OF THE FAMOUS

Heintzman=Pianos.

—————

NEW STYLES, IN PLAI & FANGY WO00DS, Constantly Arriving.

Pﬁl_cEs AND TERMS TO SUIT EVERYBODY:

b Apuis: HALIFAK PIANO & ORGAN CO.

157 amnd 159 HOLILIS STRERT.

AARON SINFIELD
MASOR AND BUILDER, HALIFAX.

BOILERS, OVENS, & all kinds of FURNAGE
~ WORK a Specialty.

. - Jobbiag promptiyoxecuted inbest Mechanlea
Mr. J. Godfrey Smith has pleasurs in|Style, in Country as well as City, at Lowest gog
Fbmiltiog to the public the following teati- | Hble Rates . ADDRESS—BRUNSWICKST.
mogia] from our b%!ﬂy osteemed fellow-citi-
zen, Peter L , which proves’ con-
cluxively what a pair of good Spocisacles
wihsn i;z:ropc:ly adapted tothosight, is capablo
of doing

Havrrrax, Oct. 27th, 1892,

In July, 1862, I purchased «f Mr, B.

Lauragnce, on his first visit to Halifax, the

of Spectaclos I am woaring at the pres-

eant time. I have Dot incurred any oxtra

sxpeanse in their repair during the time men- .
tioned, and tho Lensos suit mo to-day as well o 7

28 when purchased thirty years ago. b a2

B Luomaares Gt m?ncl?igoums
Tho- agency for B. Laurance’s Genuino '
A Tonten Dros Store, 147 Eoiss| ROTARY SAW MILLS,
Street, Halifax. OR STEAM PUMPS,
ine Viite GE0. H. EVANS
We are making 62 WATERSTREET, ST. JOKN, N. B. ’

-A. SPECIALTY A ~ For Catalogue O and prices .
Of Bxtra Fite - \f ATERIALS

CHOCOLATES. | vseo s rum sasoraoromos

OpeEas, Hazeline, Plum ' { German
Nougatizes, Filberta, | WOODILL'S {Baking
Burat-Almond, Assd. -

R —A RE——
Nougats, Bolmoznts
. .&o., &o. &o. .| PURE. WHOLESOME,

MOIR, S_OTN' 2, €0 WELL - PROPORTIONED |

George Lawson,
Argyle St., Corner of Duke. |, D, LL, D., F. . C. G, B sud Troland
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WOOD WORKING MACHINERY

SHOS® 4VN03T3

MINING.

THE CHEMISTRY OF GOSSAN.
Written for the Engincering and Mining Journal by Steven I, Emmens.

Cornish miners havo a enying that ‘' gossan rides a high horso,” and tho

Gorman micers deolare
¢+ Ee st nlo eln Gang so gut
Dar triizt nicht einen clsernen Hut.”

Tho gossan of gozzin, or eisernen fut, or chapeau deo fer, as the Fronch
niners call it, {s the iron cap that surmounts 5o many mineral veins in the
form of a more or less porous, cellular and reticulatod mass of hydrated forrio
oxide mixed with rocky matter. It is usually regarded as s promising indica-
tion, and in the msjority of cises a body of ore is found underlying the
gosssn. This arices from tho fact that the gossan itself is the residuoc or
skeloton, s it were, of a whilom mass of oro that has decayed and partislly
disappeared through the sction of the atmosphere and moisture, 1f, then,
the original body of oro extended to a depth bolow the region of atmesphaerio
pction, or if tho outcrop of the voin has not been exposed to such action for
suy relatively long period, the gossan will be found surmounting unaltered
ore. If, on tho other hand, the original body of ore were of comparatively
small dimensions, tho gossan indicativn may not lead to any discovery.

The *“ brown ores"” of the Southern gold mtnes and other districts are
the best known represontatives in this country of the * gossans’ of Corawsll,
Thoy have been produced by the snne natural forces acting in the same way ;
and aa the industrial future of tho South will be greatly inflaonced by the
sttention or inattention given to ber go!d minoes, the study of ths natural
philcsspuy of gosan becomes s matter of national importance, if thersby
the intelligence of capitalists can bo awakened to the facts and probabilities
of the case,

Lzt us supposo that tho outcrop of a mineral vein is composed of racky
matter (gangue), carrying crystsls and specks and paiches, and larger bodies
of pyrite, marcasite, pyrrbotite, chelcopsrite, blende, galens, chalcocite,
bornite, millerite and folgerite.

1t is known thet part of the eulphu: in pyrite and marcasite is held in
combination by a comparatively fecble chemical forco. This is proved by
the cate with which one half of the sulphur is driven off by the applicition
of very moderate boat, while the balance is difficult to soparate from the
irop. In msrcasite the union is feebler than in pyrite. In pyrrhotite,
chalcopyrite and bornito also there is & molecule of sulphar in exc«es of iron
monosulpbide, and this extra mo'ecvle is rcmoved with comparstive ocase.
But io blende, millerite, folgerite, galens and chalcocita the constitution is
that of either a monosulpbide or subsulphide. - I¢ follows, therefore, that
the oxygen of the atmosphere will, on the principle of producing the most
heat, attack the respective eulphides in the following order :—

1. DMarcasite. 6. Folgerite.
2. Pyrite. - 7. Millerite.
3. Pyrrhotite, 8. Chalcacite,
4. Chslcopyrite, 9. Galena,

5. Borboite. i - 10. Blende,

In natore all tho minerals would be atlacked simultsneously, beciuse the
surfaco of each would be more or less exposed independently to the
stmospbere ; and the seleclive action of the oxygen would bo manifested by
the varying epeed and extent of the attack. For the purpase of the present
diccuesion, howerer, wo may conzider theatiack to begin wi.h the oxidation
of part of the marcasita, thus :— .

1. FeS,; + 05 + H,0 = FeS + H, Soy -

3. FeS + H, 350, = FoSO,.+ H. S

3. FoS, + 0, +2H, S = FoS + 20, O + 38

4 S+0,+ H, 0= H, 80, : .
That is to say, the oxygen of the atmosphore and the moistare of tho grouad
and air convert part of tho sulphar into solpharic acid and 1eave a residue
of iron monosulpbide, which is then at:acked by tho sulpburic acid with
formation of ferrous sulphste and evolation of sulphuretted hydrogen.
This latter reacts with the sulphurous anhydride formed (togather with
sulphuric acid) by the oxidation of the snlphur in the marcasite, aud-pro-
duces water snd fres sulphur, the latter of which isia its turn-oxidizad and
produces a further quantity of sulphuric acid, and 85 on. Henoe, as the
result of the firat attack on tho oros, wo shoold expect to find forrous sulphats,
sulphuoretted hydrogen, free sulphur and sulphuric acid. .

Now, a solution of ferrous salphate cagerly absorbs atmospheric oxygon
and sclphuric acid to form ferric sulphate, thus, .
2 Fe 804 + O + Hg SO,, = F!‘g (804)3 + HY.? 0
and thereforo, slthough X havo spoken of ferrous sulphato and fres sulphuric
acid a8 amongs: the first results of the gossan-forming saction, thoy arp
rapidly converted into a solution of forric sulphate ; and it is in this latter
form that thoy aro usually found in mine-watets and the like. Yn somo

* | exx28, howover, where local circumstances impede peroxidation, forrous sul-

phbate remains in considorable quantity, as, for examploe, in the manofactare
of copper by exposing large hesps of pyrito to the action of the atmosphero
snd moisture.

Int us next consider what will be the action of the ferric sulphate upon
tk:e zemaining ferrons sulpbids. This is shown by the following oquation :

FOS + F(‘:; (804); = 8 FQ SO‘ + S
or, in otber words, cze molecalo of fenis sulphato will sbstract one moleculo
of iron from forrous culphide, forming 3 molecules of ferrous sulphate snd
sotting freo tho sulphur.  That this chango is foasiblo and, indoed, nocessary
(if wo accep: the Law of Maximum Work), may bo showa by & ccnsidera-
tion of tho forces concerned as moasured by their heat equivalsals.
(To bs continued.) -



