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THE

CRITIC

W. & A.

MOIR,

Mechanical Engineers & Machinists,

Oar 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 Perfeot Anti-Friotion Metal.

Engine Works, Barrington Street, Halifax

TRURO FOUNDRY: MACHINE (0.

TRURO, IN. S.
MANUFACTURERS.

COLD MININGC MACHINERY A SPECIALTY.

Boilers and Engines, Stoves, Shi
Ship Steering ¥

Castings and
Vheels.

IMPROVED ROTARY SAW MILLS.
SHINGLE and LATH MACIHINES,

UNSOLICITED TESTIMONIALS

CONSTANTLY BEING RECEIVED IN FAVOR OF THE FAMOUS

Heintzm

-:Pianos.

NEW STYLES, IN PLAIN & FANCGY W0ODS, Constantlv Arriving.

PRICE3 AND TERMS TO SUIT EVERYBODY:!

Sie Arats: HALIFAX PIANO & ORGAN CO.

1587 and 159 HOLLIS STRERT.

JAMES ROUE,

A ANUPACTURER OF

Belfast Ginger Ale, hemon-

ade, Orange Phosphate, Club

Tonic, Potass Water, Soda

Water, Carbonated Potash &

Lithia, Carbonated Lithia,
Still Lithia.

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

P. O. Box 408. Telephone 203.

C. G. SCHULZE,

Practical Watch and Chro-
nometer Maker.

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

Chronometers for Sm})r Hire & Repaired,
Rates determined by Transit Observation.

Special Attention aiven to Repair
P ing Fine Watches. P

171 BARRINGTON ST., HALIFAX.

STANFORD

TRE TAILOR,
Is showing au extra fine line
of Goods suitable for the
coming season.
INSPECTION INVITED.

AARON SINFIELD
MASOR AND BUILDER, HALIFAX.

BOILERS, OVENS, & all kinds o fFURNACE
WORK a Specialty.

Jobblnzprompxly executed Inbest Mechanlea
Style,in Country as well as City, at Lowest pos
sibleRates. ADDRESS—~BRUNSWICK S‘{‘.

SNOS® Q4VN03Td

: e R ol
BEFORE BUYING
ENGINES, BOILERS
ROTARY SAW MILLS,
OR STEAM PUMPS,
Viile GEO. H. EVANS,

62 WATER STREET, ST. JOHN,N. B.
FRor Catalogue C and p-ices

MATERIALS

USED N THE MANUFACTURE OF

WOOD WORKING MACHIKERY

German

W[}UD"_L’S (Baking

Powder
—ARE—

PURE, WHOLESOME,
WELL -PROPORTIONED !

Georgoe Lawson,
Pt D.,LL, D, F, L C, G. B, and Ircland

MINING.

THE CHEMISTRY OF THE CYANIDE PROCESS.

Written for the Enginecring and Mining Journal by Chas. Butlers, Ph. B.,
and Jo/n Edward Clennell, B, S,

(Continued.)

Preparatory Treatment of Pyritic Material.—Boforo attompting to iroat
auch ores or products with cyavide, it is therofore necessary to gt rid of the
frco sulphuric acid and soluble iron-compounds. This is generally done by
giving a lesching with water until the liquid running off the tanke no longer
shows a coloration with ammonium sulpbide. Aftor the treatmont, however,
there still romain the insolublo basic sulphates, which are gradually decom-.
posed by water, snd would act upon tho cyenids solation. A washing is
accordingly given with ciustic soda or limewater, which cinverts the basic
salts into ferric bydrate, and sodium or cilcium sulphitas:
Fe,0,50, + 2 NaOH + 2 H,0 = Fe,(OH); + Ns,80,.
F92032 803 + 4NEOH + H20 = Feg(OH)G + 2 NBQSO(c
But the preliminary wator-wash may be omitted with advantago in cases
whero the quantity of free acid and sslts is comparatively smill. Lime in
tho dry state is sometimes mixed wi:h the tailings before tho cyanido treat-
ment commences, When this method is adopted the iron is precipitated as
a mixture of ferrous and ferric hydratas.
After the washing with alkali is complete, tho tsnks sre allowed to drain,
and * etrong cyanide soiution” (about 60 ) is pumped ¢n. Even sfter this
treatment the consumption of cyanide, with moderately pyritic tailings which
have been partially decormposed by exposure, is found to be four times that
which occurs with free-milling material, The presenco of 8 large excees of
alkali in the eolution brings about various recondary reictions which lesd to
a loss of cyanide, such as the bydrolyeir, befcre alluded to, and o peculiar
action in the zicc box, which will bo discussed later.
Lime, although slower in its action, is preferable to caustic soda asa
neutralizing sgeot, as it is cqually «flective in decompceing the iron ealts, lass
active in bringing abou® tecondary r:actions on the cyanide, and also less
enerpgotic in attacking the zinc m the precipiteting boxes.
Ferric hydrate does not appear {5 be acted upon by potassium cyanide,
but ferrous bydrate, which is fcrmed in tho neutralizalion of the iron salts
by aikalis, rezcts on ke excess of cyanide, with formation of ferri)-cyanide
of polaium:
Fe (OH), + 6 KCy = K,FeCy, + 2 KOH.
Deposition of GQold from Cyanide Solutions.—Uader cortain conditiors,
such as the sbsexco of sufficient oxygen in the sclution, a pattial precipitation
of tho previously dissolved gold appears to cceur. If by any chanco the
soluiion should become acid, there 18 8 decomposition of the double cyanide
of gold end potassium, in which the gold is generaliy supposed to be throwa
d.wn as (intoluble) aurous cyanide, e. g.
KAuCy, + HCl = KCl + HCy + AuCy.

In working on the circulition and transfer system, we find that where
pyritic material is under trealmeot it is not safe to transfer a solution
slready rich in gold to a fresh lot of 1ailings, as tho extensive Gecompasition
of tho solution which takes place may lead to a final loss of goid.
Sclective Actwon of Cyanide.—It is clsimed by the promoters of the
McArtbut-Forrest process that io a mizture containing metallic gold, silver,
copper and base metsls, cyanido of potassium exorts & solective action, dis-
solvipg first the gold, then the silver, end afterward attacking tho copper
and base metals. The process, however, does not appear to havo been
succeesfully spplied to ores, such ss thcse met with in California and
Australis, which contain coneiderable quantities of foreign metals, Ores
containing sulphide of sllver and sulphide ¢f copper produce considerable
decomposition of cyanide, the ccppor being partially dissolved as sub-sulpho.
cyanide, the eilver, bowever, remaining ubattecked. In two experiments,
2arried out by Mr. Willism Bottel, Chief Chemist ¢f the Robinson Gold
Mining Company, who has kindly given vus valusble assistance in the
compilativn of this paper, on ore from the Albert Silver Mico coutsining 30
cz.of silver and 100/, of copper, it was found that no extraction of silver
occurred, this metal beibg presont es sulpbide.

Action of the Zine Shavings on the Solution —\We must now pass on to
copsider the action of the zinc on the gold-cyanide solution. Theoretically
a simple substitution of zinc for gold occurs 10 accordsnco with the following

equaticn : .
2 KAuCy, + Za = K,ZaCy, + 2 Au.

Takiog Zn = 651, Au == 1968, it follows that 651 parts by weight of
zinc should be sufficient to precipitato 3936 parts of gold, or 1 1b. of zice
ehould precipitsto about 6 Ibs. of gold. Tho actusl consumption is about |
Ib, of zinc per ounce (Troy) of gold recovered. It is ovidont then that zincis
consumed in somo other way than in mere substitution for gold.

Duiing the patsago of tho solution through the zinc boxes we notice 1
ccnstant ard vigorous ovolution of smsll bubbles, which prove to copeit
principally of hydregen gas. The outflowing liquid is found to poseess
grester degreo of alkalinity than it had on entering at the top of the bos,
and a smoll of hpdrocyanic acid, and somctimes of ammonis, is constacty
obzerved in tho neighborhood of the z'nc boxes. It is clear then thata
decomposition of the potassium cyanide eolution itself by the zinc is it

olectro-chemical cffect which must bo prcduced by tho contact of such 3 |
Lighly positive metal as zine with a stropgly negative metal such as gold
Ordivaty commercial zicc loses weight when imrorzed for somo timo i

cyaniQo solution, but tho action is slhw, It is doubtful whother pu,
potassium cyanide would have avy action at all on chemically pure zica i

progress, ar.d this is not to bo wenderod at when we consider the poweifc! S




