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W. & A.

Mechanical Engineers & Machinists,

b

O Soccially—MARINE ENGINE BUILDING AHu 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 Sireet, Halifax

,

MO

TRURO FOUNDRY :MACHINE C0.

TRURO, IN. S.
MANUFACTURERS.

GOLD MINING MACHINERY A SPECIALTT.

Boilers and Engines, Stoves, Ship Castings and
Ship Steering ¥

MPROVED ROTARY

SHINGLE and LATH MACHINES.

Yheels.
SAW MILLS.

UNSOLICITED TESTIMIONIALS

CONSTANTLY BEING RECEIVED IN FAVOR OF THE FAMOUS

eint zm.

—————

HEY STYLES, [ PLAIN & FANCY V/000S, Constantlv Arriving.

PRICES AND TERMS TO S8UIT EVERYBODY!

S Agms:  HALIFAX PIARO & ORGAN CO.

157 and 168 HCLLIS STRERT.

== Pi81n08.

JAMES ROUE,

MANUZACTURRR OF

Belfast Qinger Ale, Lemon-
ade, Orange FPhosphate, Club
Tonic, Potass Water, Soda
Water, Carbonated Potash &

BOILERS, OVENS, & al! kinds of FURNAGE

Style,in
sibleRates. ADDRESS—BR

AARON SINFIELD
MASON AND BUILDER, HALIFAX.

WORK a Specialty.

promptly executed inbest Mechanica
ountry as wcll as City, at Lowest pos
NSWICK S'g.

Jobbin

Lithia, Carborvated Lithia,
Still Lithia,

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

P. O. Box 408. Tolephono 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 Smor Hire & Repaired,
Rates determined by Transit Observation.

Special Attention given to Repali
P ing Fine Viatches. e

171 BARRINGTON ST., HALIFAX.

STANFORD

THE TAILOR,

Is showing an extra fine line

of Goods suitable for the
coming season.

INSPECTION INVITED.

SHOS® QUVHOITS

BEFORE BUYING

ENGINES, BOILERS
ROTARY SAW HILLS,

OR STEAN PUMPS,

V/07D V/ORKING MACHINERY

62 WATER STREET, ST. JOHH,, N. B.
For Catalogue C and p-ices

MATERIALS

USED IN THE MANUFACTURE OF

ya (Cerman

WOODILL'S { soiine’
—ARE——

PURE, WHOLESOME,

WELL -PROPORTIONED

George Lawson,

Written fur the Engincering and Mining Journal by Chaa. Butlers, Ph. B

in cyanide of potassium has long boen known as o seientific fact.
pointed out that gold-leaf immersed in tho solution becamo so thio thai
trapsmittod green light. Prince Bagration observed (J. pr. Chom, xxxi, 36}
that the very finoly divided gold obtsined by precipitating a solution of
ohloride with forrous sulphate may bo dissolved by this reagent. L%
showed, however, (J. pr. Chem. xxxvii, 333,) that tho presanco of oxygan
required for the solutivn of the gold.

Wit GEO. H. EVANS,

MINING.

S————

THE CHEMISTRY OF THE CYANIDE PROCESS.

and Join Edward Clennell, B, Se.

Solubility of Gold in Putasstum Cyanide.~That motallic gold is solust!
Fanady

i

A golution i3 obtsined which,

evaporation, yields colorless actahodral crystals of tho crmposition KAu
(suro-potassic cyanido) which may be looked upon as a double cyanid:

gold and potassium (KCy.AuCy.) The rosction which occura may, therefc:
probably be represented by tho followivg cquativr

2 Au+4XCy + O + II,0 = 2KAuCy., + 2KHO.

Thero are two interesting points indicated by the abovo cquation why
it is well to bear in mind in conjunction with the application of polassx:’
cyanide as a solvent for gold on a commercial scale, ]

1. Thatthe quantity of cysnido theorotically necessary to dissolve a gi
weight of gold is infloitesimal in cowparison with the weight actui‘
required in practice, Taking Au == 196.8, K = 39.04, and Cy = 2%
we gee that 130.04 parts by weight of potassium cyanide should be e
of dissolviog 196.8 psrts of gold, or, approximately, two parts of
cyanide should dissolve three parts of gold. The minimum actual
sumption in treating free milling ore, asasying, let us say, 10 dwis per
is absut 3 lbs. per oz. of gold recovered—roughly, 40 parts by weigh
cyopnido for 1 part of gold. Iu the leaching tanks alone a pound of cy.
is generally consumed per ton of material treated.
2. That an extremly small quantity of oxygen is sufficient to biingak
the solution of the gold, 15.96 parts being required for 896.6 parts of ¢
or ote part fcr nearly 25 parts of gold. The quontity presentina pa:) .
mass of tailings, to say nothing of that dissolved in the water used in nmg
up the solutisn, would be considerably in excess of that actuslly reges
for the resction.*
Decomposition of the Cyanide.—How, then, does it happon that su:
enormous consumption of cyanido cccurs? In the first plica we mudh
in micd the great instability of the simple cyanides. Mydrocysnic ac
from a chemical point of view, perhaps the weakest acid knowo. |
liberated from ils aaits by sll mineral acids, by citbonic acid, and by
organic scids of common occurrenco. Then atmospheric carbonic ac;"]
sccountable for a certsin amount of decomposition, in which a cos
evolution of hydrocyanic acid takes place after the reaction:

2 KCy + CO, + H,0 = 2 {ACy + E,CO,

Then, sgein, we must consider tho proneness to oxidation whil
cyanides exhibit, and which, in fact, lies at the biso of most off
technical applications. Potassium cyanide readily chaoges into cysaal,
ultimately into carbonate :
KCN + 0 - ECNO; 2 ECNO + 3 0 = K,00, + CO, +

The presence of alkalis, which always occur Tb commercial cyamde.&
to induce 1hat peculiar and lttle uuderstood decompesition !
“ hydrolysis.’ T In this reaction tho alkali appesrs to determine a cb
chengo in which water plays a part, while the alkali itself is not in lts}
affected. Whe1 hydrooyanic scid i3 treated with concentrated &
acida or with bciling alkalis, the reaction is as follows:
HCN + 2 H,0 = HCO, (NH)),
ammoninm forraate t eing produced.
The hydrolysis of potassium cyanide, which undoubtedly ocex
considerable extont when oxcess of alkali is present in the solution
been added o tho tiilings before treatment with cyanide, gives:
ammonia apd potsssinm formate.
KCN + 2 H,0 = NH, + HCO, K.

The rmel] of bydrocyanic scid, generally noticeable in the noig‘owb
of the cyanide tinks, is partly account:d for by the decampositiun5 ’
atmosphenic carbonic acid, alluded to above. Baut there are groc:
supposing that in dilate eolutions a dissociation of tho cyanide take
so that what we tertw a weik solution of potassium cyanide is in
mixed rolution of potassium hydrate and bydracysnic acid :

H,0 + KCy = HCy + KHO.

Tho truth of this theory is supperted by the extraordinary fad
distillation of hydrocyanic acid takes placo when a current of a nes:
(e. 9., nitrogon) is paesed through a cold dilute solution of cyanid:
being the case, it is ovident that hydrocyanic acid, which is an &
volatile bady, must be constantly disongaged from all vessels in b,
cyanide sojutione are freely exposed to tho air. )
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* Tho solubility of atmospleric oxygzen amounts to about .06 litrs i
of water at tho ordinary temjerature and pressuro.  Assuming that »
quantity of, eay, .0025 litre is dizsolved in cach litre of 5 tons 550 000 llm.).if
solution, a quantity of oxygen, amounting to 375 Ib,, will bo avadl ablo for beitsy
tho rosction on the gold. ‘This amount i of courso considerably mare than €5
required for tho solution of tho 49 0z. of gold which might bo contained in a¢
tons of tallingr.

+ The docompasiticn of tLo solution by *“hydrolysis” oxcurs mainly in (ke
and soems to bo induced by this presenco of the metal
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Ph D.,,LL, D, F. I, C. G. B, and Iroland

(To to continuel.)




