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TUIE CHEMISTRY 0F THE CYANIDE PROCESS.
Wrilleti for the Engineering anidfMining Journal by Chas. Buters, Pli. B.,

ani Jon& Ediward ClcineI, B. Sc,.

Thore aire rosions for belioving that the black deposit formodi on te zinc
ebaving8 ie on aCtual chemîcal compaund of gold snd zinc, which nets as the
negeative element in the electric couplo, the undeconiposcd zinc forming the
positive olement.

WVhou atrong solutions of caliai s-.da bave been used for neutralizing
the acid salts of the oxe a wbito deposit je frequently obaerved on the zinc.
Tho alkali first attecks the mactai ta ferai a' Z*nC-3diUM oxide

Zn + 2 NaQil = Ze (ONa).. + 211.
This thon resets on tire double cyanidlo of z1ne and potassium always

present in the solution, and precipitates the white insoluble simple cyanide
of zinc.
2 11.20 + Zn (ONs)2. + K ZuCy 4 =2 KnCy 2 + 2 Nali + 2 X011.

This roaction is of soma importance as affordiDg one menue by which t4~
excessive accumulation of zinc in the solutions is avoided.

A§inity of Zinic fur Cyanogtii.-Potatsium aurc-cyanide <KAuCyz)

appeara te be one of the rnast stable of the relis of gold, but the reýction in
the zinc boxes shiows that the afinity o! zinc together Nvith poti8siurn for
cyauegen is greater than tîtat of gold with pitassium for the rame radicle.
Hence a solution of potasrium cyanide cannot dissolve gold which is in
contact iih zinc; neither can guld replaco zinc in a solution of tire double
cytnide of zinc sud potassium. So long ne any zinc le prescrit, therofore,
wc noed not fear that the prec.pitated gald will rodissolva in the exces3 of
pota!8ium cysuido tijwing through the boxes.

It ie evident aleo t.ýat the cy.tncgen contained in the double cyanido of
z.nc and potassium is not available for dig8rlçing gold, ani when a solution
chargcd with zinc is employed in the trea nient of a feosh lot of tailiage it i3
only Eflective in se far as it centaine a certain quantity cf simple cyanide of
potassium or Cther alkaline cyanido.

Neto Methods of Prccrittutiun.-Tho cyanidee of sodium and ammoniumn,
and thoEa of the alkaline esrtlr aetals (calcium, barium, etc,) will dissolve
gold, es well as potassium cyanide. Sidium cyande is more difficuit te
manufacture tban tIre potaksium cimpound, but a &,ivon v'eight, of it Bhoul
bo more iffcctivc than the samo weight of pota3sium cyanido, since 49 parts
of the former are equivalent ta 65 parls of the latter.

The advantsge of Molloy's process antd others wbich employ sodium or
potassium amalgam wss pointod out in aur previous papier. l'hoalskali
mctal is obtsined by the elcîrolysi8 of the carbonate between aeoctrodes of
lead snd moeury:-

Na.CO 3 == Na. + 0. + 0.
The sodium forma an amalgam with the mercury. S3diumn amalgara may

also be maoufacturod direct froma its ceoments. It is claimad for thia method
of precipitation that the wholo o! the cyanogen is rcstorod ta a condition in
which iL is avaîlable for dissolving gold, as show n by the reaction:

Na + KAuG'y2 = Au + KG>' + NaCy.
Cu>nplosi iont of the Zinc Slïye.,.-ADy base moues wvhch happen ta bu

in sclution in the cyanido liquor ore lisblo te be prccipitated by thre zinc
along with the gold. foence the Ilzinc slimej" are found to 3ntiin a certaiu
paicentage of copper as weil as traces of arsenic snd antiînony. bloreover,
sny impuritirs lui the zinc will s'8D find thoir way mbt the alimes, as zinc
wvill lie dissolved by the cyauide lu preférsnce te auy loss oxidizible motals
(Q. g., lin sud lead )

Silver in dissoivcd by cyanide and reprocipitat!d by zinc by a set of
reactiona precirealy analogous ta those a! gold:-

2 Ag + 4 KCy + O + H 0 = 2 KAbCyz + 2 KOII,
2 KAgCY2 + Zn Ký.ZaCy, + 2 Ag.

lt bas bea obàerved that the proportion of silver t-) gnld is grater in
the Ilcyauide bullion', than in the gold frra the batteries, and this is
oxplalured by suppoaing that the loEs of silver in amalgamation is groater
than that of go!d.

Treatinient of Zinc Sliimcs.-The rèmoval of the zinc la a troubloaome
operatian sud is oui>' very partially cirried aut in ismelting the dried slimcs.
ihe admixture o! sand is made for the putpase o! formirig a fusible silicate
o! zinc. A portion ot the z:flc is vc!atiIizýd, and bureis ntL the mouth of the
cruciblo with a greenish Rime, producing tho whi'e oxide Z-1 O, îvhich le
found incrustiig the flues, snd doubtiesa carrnes with it ne inconsiderablo
quentity of gold sud tilver. The mast pramiEing mûthod af treating these
rlimas appears to bc t1li' suggcstel b' 24r. ]34Me, cf flumiug with scid
suiphate o! soda snd fluor rsp2r.

Attempas ta removo the zinc priar te smalting have been ouI>' partially
succesatui, as aIl sttch metliuds inv.Ive the fltration of s slimy mass which
retaîns soluble saîts %vitb grcat tenacity.

Tte singe trum the fusion of the zinc-slines cintsfui a consïderib'e
amount o! gold, surce ,! which is in tho forte o! riundf shots, and may b.e
removed b>' pounding up the slsg, paesing througb a cearse* siovo andi
Ilpanning off." Tire rtseidue from the tiret fueion should alwaIs hob fused
agilu, iiïth addition of itad, ta fci an a!loy ivith the gold. Thre sanie
lead-bars ma>' bc used fur a number of successive fusions of lthe slag, sand
vihon sufliciently coricbcd tlhe gold may bo rcaverod front, thora by
cupellation.

(To bc concludeil.)
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