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MATERIALS
USES> IN TIIE MA£NUF-ACTUR 0F

-ARE--

PURE, WHOL.ESOME,

WELL -PROPORTIONED!
G~eorge La«%son,

iPh D>., LL. D>., F. 1. C, 0. 13. and Iro!and

W. & A MINING.

TIIE CHEMISTRY 0F THE CYANIDE PROCESS.
Wriller. for f oEgneigand Mlining Journal by Chas. Buffers, Pli. B,

and Jolin Eclward Clenneli, B. Se.
(Corifialeid.)

Whoro tho agitation or circulntion Byste are adopted, the coneureption
muet bo etil grester, aince theso niothode involve a conetant oxposure of
fresh surfaces.

The tondency of the simple cyanidee ta fea double saita with cach other,
or with other inetalio cornpounds, muet likeivise ha takren into account.
Salta of iron, and to a leser extent, saits of aluininuin, niegnosium, calcium
and theo lkali-metals are likely to cccur in tailings, e8ecially such s have
been long oxproed ta atmoopherio influences.

We bave said enougb ta show thst, aven undor the most advantageoue
oircuxnetances, an enormoue wse of cyanide muet takoa place. Saine of
these lasses are doubtlesa preventiblo ; the use of cloeed tanie and cArefui
attention to the purity, both of the cyanide itgoif and of tho watùr ueed for
direolving it, would reduco tho extent of the deconiposition in a very marked
degree.

Acftion of £'yanide on Pyrifia ?jaierial.-Let Ue flow consider what
additional dECOrnpositions occur wvhen cyanide is applied toj the treatnxont of
pyrit[c ores or tailinigs. To undcrsland tho action of cyanideoan theee ores,
or the producte derived from theni, we muet bricfiy deseniba thoir cimpoBi-
tion and the chernacal changes ta which thoy are liable. Tho surface
ores of tho ceiobratod "lbenket " formation consiet almost sxclueively
of silica and oxide of iran. These occur in the formn of rounded
quartz pebbles, imbeddcd in a soitor inatrix highty charged with ferric
oxîde, wvhich imparta ite characteristia raddisb tinge. The gold is
found in thia matrix sesociated with the oxido of iran, or 8ometîmes in
saiil Eciles an the surface of tho pebbles. Tho pebblea themeelves carry
lîttie or none. At a lover level thie Ilfroo.milling" bankbt pssse into an
ore preci8eIy éimilar in structure, but much harder, and containing the iran
in the fraim of Euiphide inetead of axide, which gives it a peculiar bluieli
tint.

Thora cen be littie doubt that the freo.niilling ores have been formed by
graduai oxidation of thri pyrites througb tho inifluence of air and moieture
during a long poniod of tinie, end in fact we see thie sanoe change in progross
whenever pyritic material bas bean exposed to the acti-n of the stoeosphere.
The firet efl'ect observed is tho conversion of fernic suîphide into a soluble
suiphate, free suiphunic acid being simultanoousiy praducod:

F.tS.. + Il. 0 + 7 0 =FeSO4 + HW SQ.
Certain inaolnb!o basic eulphates, cf variable and somewbet campIex

composition, are graduaily formed by thc action of air on the ferrous aulpha'e.
2 FûSO, + 0 = Fe2 O, . 2 SQ3 <Wittstoin>.

A certain anut of soluble fernie 8ulphato le likely to be produced at.
the saème tme :

10 FeSO4 + 50 =2 Fe.,03 SQ3, + 3 Feý. (SOI4>s (B-izalins).
(basic suiphate) (ferrie sulphate>

insoluble, soluble.
The pyritie ores likewise canttin emall quantities of arsenic, copper and

sanietimes cobalt and nickel, but the amount of theso fureign moisis has s0
fer been sa sînail that they have nlot practicilly interfercd in the cyande
treatuient. MVe xay bore note, as a filet observed in the trusaient at the
Robinson Chlarination Waorka of pyritia concentratea pnrchased frant the
varions gold-niilg cornpanies, that capper and arsenic soema ta accur in
gradually increesing quantities with the inecasing depth, of the workirg.
Those elexnents mey in the future be a source of serions trauble in the
application of thc cyanide pracees.

suppo29, Dow, thst ira aitouipt Io treat a charge of parliahiy oxidiz?à
pyritic taîlinga diroctiy w1th cyanîde sulutian. The niaisture iu the tailinga
ies a distinct acid reaction, chitfly due ta tho presence of free sulpburic scid.

This af course liberates hydrocysnic acid.
Ferrous sulphato (grea vitriol) r. acte upon tho cyanido with formation

of ferrons cyanide, Q yellowieh-red fl2iceulent precipitate:
FeSo4 + 2 KCy = FeCy2, + Kç2 S04 .

This, however, iB under ordinary circurnetances elowiy converted inio
potassaium; fairccyanido by the exceas of cysoide prceent.

FeCy. + 4 XCy = X4FôCy,,.
If sufficient acid bie l.reseLt the forrocysnide reiets upon an additionsl

quantity of the ferrons i a%, nîtimetl iy givirg rise ta a biue precipitate or
coloration (Plus, i3n bine).

3 KFceCyc + 6 FeSO 4 + 30 = Fe.,0 3 + 6 K.,S0 4 + Fe7 CYs,.
The appearanco of a bluo coloration on the surface of the tailinge, or l

the solution, jes s ure indication that acid iran saîts are present, and that an
enarmane; waato of cyanide bs tairen place.

Ferrie salie, who-n present unmixed wîîlî sny ferrons compounds, decom-
pose cyanide solution wit! evolutian of hydrocyanic acid and precipitatn
of ferric hydrate.
Fe, (SQ4 )3 + 6 KCy + G 11,0 =F- < 011), + 6 HCy + 3 IÇS>.

This reaction takes place in two stages, tho first boing tho fornisti)n of a
soluble but çory unatabto fordie cyanide, giving a dark brown s>rution.

Fe.. (804)3, + 6 KCy -Fe 2 Cyo + 3 K,,80.
Thia decornposes as 1oilows:
Fe.Cy5G + G H.20 =Fe. (OH),~ + 6 HQi', giving rien ta faînie hydrate,

part of which is in a finoly divided colloidal condition, and je with difliculti
removodl by filtration, as fi. chokos the porcs of tho filter.


