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W. & A. MOIR,

Mechanical Engineers & Machinists.
Our Specialty—MARINE ENGINE BUILDING AND REPAIRINC.

~—— DEALERS IN ——

MILL, MINING AND STEAMSHIP SUPPLIES,

Agents for GARLOCK'S PATENT PISTON ROD PACKINGS,
Agents for “ MAGNOLIA,” a Perfoot Anti-Friotion Motal.

Engine Works, Barrington Street, Halifax,

TRURO FOUNDRY:MACHINE CO.
TRURO, IN. S.

COLD MINING MACHINERY A SPECIALTY,

Boilers and Engines, Stoves, Ship Castings and
Ship Steering {'hce 8.

IMPROVED ROTARY SAW MILLS.
SHINGLE and LATH MACIIINES,

UNSOLICITED TESTIMONIALS

CONSTANTLY BEING RECEIVED IN FAVOR OF THE FAMOUS

Helintzman:=:Pianos.
NEW STYLES, IN PLAIN & FANGY W00DS, Constantly Arriving.

PRICES8 AND TERMS YO SUIT EVERYBODY:;

S Aents: HALIFAX PIANO & ORGAN CO.

157 and 1569 HOLLIS STRERD.

JAMES ROUE,|AARON SINFIELD

MANUPACTURER OF MASGH AHD BUIL[_]_ER. HA“FAX.

Belfast Ginger Ale, Lemon- BOILERS,OVENS,E-aIIkinds of FURNACE

ade, Orange Phosphate, Club WORK a Specialty.

Tonic, Potass Water, Soda| Jebblog prompily executed inbest Mechanlca

Water, Carbonated Potash & [ihicRaces . ADDRRSS b lNSWICH P

Lithia, Carbonated Lithia,
Still Lithia.

HALIFAX, N. S.
Address: WOOD'S WHARF.

P. O. Box 408. Telephono 203.

C.G. SCHULZE,

Practical Watch and Chro-|F
nometer Maker,

IMPORTER OF
Fire Gold and Eilver Watches, Clocks, Fine
Jewelry and Optical Goods.

Chronometers for SMor Hire & Repaired,
Rates determined by Transit Observation.

Speclali#étepitgﬂg&% g;' Repair- M AT ER I A LS
171 BARRINGTON ST., HALIFAX.

STANFORD

THE TAILOR, —ARE—
Is showing an extra fine line PURE, WHOLESOME,

of Goods suitable for the |WELL -PROPORTIONED !

coming season,

BEFORE BUYING
ENGINES, BOILERS
ROTARY SAW MILLS,

OR STEAM PUMPS,

Wite GEO. H. EVANS,

62 WATER STREET, ST. JOHN, N. B.
For Catalogno C and p-ices

SNOS® a4VN03 T3

00D WORKING MACHIHERY

USED IN THE MANUFACTURE OF

German

WOODILL'S | Enking

Powder

George Lawson,

MINING.

THE CHEMISTRY OF THE CYANIDE PROCESS.

Writtes. for the Engincering and Mining Journal by Chas. Butters, Ph. B,
and Ju/in Edward Clennell, B. Se,
(Continued.)
Whore the agitalion or circulstion systoms aro adopted, the consumption
must bo still greator, sinco theso methods involve a constant exposurs of
fresh surfaces.
The tondenoy of the simplo cyanides to form double salts with each other,
or with othor metsllic compounds, must likowise bs taken into account.
Salts of irop, and to a joteor extent, salts of aluminum, magnesium, calcium
and the slkali-motals aro likely to cccur in tailings, especially such as have
beon long exposed to atmospherio influonces.
Wo bavo asid enough to show that, even undor the most sdvantageous
circumstances, an enormous waste of cyanide must tako place. Some of
theso losses aroc doubtless preventiblo ; the use of closed tants and careful
attention to the purity, both of the cyanide itsolf and of the watar used for
giesolving it, would reduce the extent of the decomposition in a vory marked
egree,
Action of Cyanide on Pyritic Materigl.—Let us now consider what
additional decompositions occur when cyanide is applied to tho treatment of
pytitic oros or tailings. To understand tho action of cyanide on these ores,
or tho products derived from thom, wo must briefly deseribo their composi-
tion and the chemical changes to which thoy are liable, The surface
ores of the celobratod ¢ banket” formstion consist almost exclusively
of silica sand oxide of irom. These occur in the form of rounded
quartz pebbles, imbedded in a softer matrix highly charged with ferric
oxido, which imparts its charactoristic reddish tioge. The gold 1s
found in this matrix associated with the oxido of iron, or sometimes in
small ecales on the surtaco of the pebbles. Tho pabbles themselves carry
littlo or none. At a lower level this ¢ free-milling” banket passes into an
ore precisely eimilar 1n structure, but much harder, and containing the iron
in the torm of sulphide instead of oxide, which gives it a peculiar bluish
tint.
Theore csn be little doubt that the free-milling ores have been formed by
gradual oxidation of the pyrites through the ivfluence of air and moisture
during a long poriod of time, and in fact wo sco this same change in progress
whenever pyritic mataerial bas been exposed to the acti-n of the atmosphere.
The first effcct ohserved is the conversion of ferric sulphido into a soluble
sulphate, free sulphuric acid being simultaneously produced :

FS, + H,0 4+ 70 = ¥eSO,; + H, SO,.

Certain ipsoluble basic sulphstes, ¢f variable and somewbat complex
composition, are gradually formed by tho action of air on tho forrous sulphate,
2 FeSO, + O = Fe,0, . 2 S0, (Wittstein).

A corlain amount of soluble ferric sulphato is likely to bo produced ai
the same time : .

10 FeSO, + 50 = 2 Fe,04 SO, + 3 Fe, (S0,), (B.1zalius),
(basic sulphate)  (ferric sulphato)
insoluble. eoluble,

The pyritic ores likewise contain small quantities of areenic, copper and
sometimes cobalt and nickel, but the amount of these foreign metals has so
far been so small that they bave not practically interfered in the cyamids
treatment. Wo may here nole, as a fact observed in the treatment at the
Robioson Chlorination Works of pyritic concentratos purchased from the
varions gold-minipg companies, that copper and arsenic seem to occurin
graduslly increasing quantities with the iocreasing depth of the workirg,
These elements may 1n the future be a soutce of serions trouble in the
application of the cyanide process.

Soppoes, now, that we aitemnpt to lreat a charge of parlially oxidiz:d
pyritic tatlings directly with cyanide solution. The moisture iv the teilings
has a distinct acid reaction, chiefly due to the presence of free sulpburic acid.
This of course liberates hydrocyanic acid.

Ferrous sulphate (greea vitriol) reacts upon the cyanide with formation
of ferrous cyanide, @ yellowish-red flacculont precipitate :

FeSo, + 2 ECy = FeCy, + K,S0,.

This, howover, is under ordinary circumstances slowly converted in‘o

potassinm ferrccyanide by the excess of cyapide present.
FeCy, + 4 ECy = K, FoCy,.

If sufficient acid be f.resort the forrocyanide reacts upon an addition
quantity of the ferrous ealt, ultimat.ly givirg rise to a blue precipitate oz
coloration (Prus:ian blue).

3 K FeCyg + 6 FeSO, + 30 = Fe,04 + 6 K,SQ, + Fe,Cy,,.

The sppearanco of a biuo coloration on the surface of the tailings, or iu
the eolution, is a sure indication that scid iron salts sre present, and that an
enormous waste of cyanide has taken place,

Forric salte, when present unmixed with any ferrous compounds, decom:
pess cyanide solution with evolution of hydrocyanic acid and precipitation
of ferric hydrate. B
Fe, (SO,), + 6 KCy + 6 H,0 = F., (OH), + 6 HCy + 3 K5, F#

This reaction takes place in two siages, tho first bsing thoe formstion of s
solublo but vory unstable forric cvanido, giving a dark brown s»iution .

Fe, (80,); + 6 KCy = Fe,Cy,; + 3 K,80,.
Thia decomposes as tollows: :
Fo,Cy, + 6 H,0 = Fe, (OH), + 6 HCy, giving rise to forric hydrale,
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part of which is in'a finely divided colloidal condition, and is with difficalty § 28
removod by filtration, as it chokes tho pores of the filter, B




