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DESCRIPTION OF THE CYANIDE PROCESS AT THE NEW GOLDEN GATE 
GOLD MINING COMPANY, MATHINNA. 

By T. J. ANDREWS, A ss{J,!Jet' in Charge. 

CHEMIS'£RY OF 'rHE PROCESS. 

fl'HE fact that. gold is soluble in a solution of an alkaline 
cyanide has been known to chemists for a considerable 
period, but it is only of late years that this knowledge has 
heen brought into daily use for the saving of gold on a 
commercial scale. The actual chemical reaction that 
occurs is not exactly known. The reaction accepted by 
cbemists is one Buggested by Elsner, viz.-

-iAn + KCN + 0 , + 2 H , 0 
=4Au KCN, + 4KHO. 

The principal methods of precipitating gold from " 
solution of cyanide are by the use of (1) zinc shavings ; 
(2) charcoal ; (3) the Siemens-Halske process, . in which 
sheets of lead and iron are alternately placed in the 
ext.ractor boxes, and the whole connected with a dynamo. 
The action of the electric current from the- dynamo preci­
pitates the gold on to the lead, the iron going into solution. 

rrhe method principally used is that of precipitation with 
zinc shavings. Cyanide having more affinity for zinc than 
gold, the zinc replaces the gold in solution, the latter 
forming a black slimy material. This reaction iH repre­
sented by the equation-

2KAu ON') + Zn = iAu + K~ Zn ON .. . 
Chru'coal, as a precipitant, is also largely used in theBe 

Colonies. 
When the plant working at this nline was first erected, a 

charcoal-precipitating plant wat> also placed in; but it was 
found that the charcoal in thil:l district was not suit.:\ble, a 
great percentage being of very littJe ul:le on account of its 
ha1'dness. This plant was then replaced by the "inc­
extractors, which are still in use. 

rro precipitate the gold from solution, the solution mUt:lt 
contain free cyanide. In tllis plant I find the best precipi­
tating solution is one whose strength varies from '15 to'18 
per cent. If the strength fall much below this, the zinc 
shavings get covered with a white substance, which, I 
believe, is a form of cyanide of zinc. This substance can 
be removed by slightly strengthening the eolution before 
it enters the zinc-extractors. 

GENERAT.4 DESCRIP'l'ION OF PLAN'fS .. .1'1' THE NEW 
GOLDEN GATE. 

'llhere are, or will be. shortly, three'PlanttJ at work on this 
eompany's property viz., the No.1 or battery-plant; the 
No.2 plant, treating a heap of accumulated tailings; the 
No.3, or slime-plant, to treat the slimes coming from the 
battery, and also an accumulated heap. 

The No.1 Plant. 
rrhis plant was erected in 1897, commencing work in 

August of that year, but for Borne months without success. 
It has a a treating capacity of 400 tons per week, and con­
sists of twelve Oregon pine vats of different sizes, arranged 
as follows :-Top row, or distributing vats, consisting of four 
vats, each 26 feet in diameter and six feet deep. Staves 
and bottoms of vats are 12 inches wide by three inches 
thick. Each vat is strengthened with five ' hoops of one-

\ 

inch round iron, made in four pieces, at;tll joined with cast­
iron strainers. Each vat is fitted WIth a filter-bottom, 
made as follows :-Lengths of hardwood, 4 by 2, are laid 
parallel on the two-inch edge on the bottom of the vat, 
about 12 inches apnrt. rfhe underside of each of these 
pieces has circular cuts taken out at regular interva:ls to 
allow free circulatitm on the bottom. Across these pIeces 
are placed 8 by 1 boards a]most side by side, .the faces 
being bored with one-inch holes at J'egular mtel'vals. 
Over these hoards coil' matting is stretched, and, on the 
matting, 3 by 1 battens are laid three inches apart. These 
battens are to keep the matting in its place, and also to 
protect it when the val is being emptied. The vats are 
emptied through cast-iron l:Iide~doors, large enough to 
allow th(> passagf' of a hal£·ton truck. These doors are 
bolted to cast-iron frames. which are bolted through the 
sides of thf" vats , jl strip of packing betwee? the door .and 
the frame making this water-tight. 'l~he taIlIngs flow Into 
the vat thl'ollO'h a Butter's distributor fixed over the centre 
of the vat. TIH' overflow of water and slimes is taken off 
from three sides of the vat, the latter being fina 1Iy dl'ained 
dry through a pipe under the false bottom. 

Each vat is erected on nine brick piers, four feet square. 
These carry six 12 by 9 O!'egon pill(> bearers 14 feet lo,ng. 
On the bearers are 9 by :3 joists, on their euge, carrymg 
the vat. Immediately in front., parallel to and lower than 
these distributing vats, are four leaching vats. These.are 
exactly similar to t.he distrihuting vats, with the f"XCeptlOn, 
of course, of the overflow and distributors. 

In front of the leaching vats, and below them, is a small 
vat eight feet in diameter and foul' feet deep. This is the 
int~rmediate vat: into it are led the drain-pipes from the 
leaching vatt-i. It is used as a settler for any slime, &c., 
that may com€' through with the solutions .. The outlet 
pipe from the intermediate is carried up inSIde frOID the 
bottom of the vat to nine inches of the- top. By thig means 
the vat is always full, and a regular pressure maintained 
through the ext.ractors. 

Next in Ol'del' to the intermediate vat rhe extractor-boxes 
are 'Placed. There are- foul' boxes for each of the two sand 
plants and one for the slime plant. These are pine box_esr 
each 1] fee t long, two feet wide, and tw'O feet deep. Each 
box is divided into five compartments, by double parti­
tions, in such a manner that the solution is forced to flow 
down between the partitions and up through each compart­
ment. The zinc shavings are placed on iron mesh-trays, 
about seven inches from the bottom of the boxes. The 
solution flowing up through each compartment has to, pass 
through the shavings, making the contact as perfect as 
possible. 

Next to the extractors are the solution sumps. These 
are three in number, three~inch Oregon pine, 20 feet 
diameter, and five feet deep, and are placed below the 
extractors to allow the solutions, after passing the extractors, 
to gravitate into them. rl'hese Bumps contain different 
strength solutions, No. 1 the first or strongest, No. 2 
a '\veaker solution, and No. 3 the water-wash. These 
solutions are pumped from the Bumps to the leaching-vats, 
through a three-inch cast-iron pipe, by a double-cylinder 
Worthington cyanide pump. 
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Jfeth()(l uf Wm·lring No.1 Plant. 
The tailings crushed in the battery, through a .:!UO·hole 

grating, are passed over frUE" vannel'S: then flow to an 
I6-inch plunger-pole, which (orces them t() the distribut­
ing vats. "Then about gO tons have I::lettled in one vat the 
flow is tm'ned into the nexi in order. The vat filled is 
allowed to drain dry through the niter-bottom, aud is then 
emptied into the Ipaching vat immediately in front. 
Tailings t:lettling in water are 100 compact to allow good per­
colation : the breaking up caused hy tipping into another 
vat allows the solutions to percolate freely, the expeut;(' of 
removing the ta.ilings being mOrt' than covel'ed by the 
higher extraction gained. Tbfc' It'<lching ,at being filled 
and levelled, the first solution is pUUlJX'd on. frhiR solution 
has a strength of -28 per cent. cyallid('. This is allowed to 
stand on for 24 hours, then tho! dl'ain.pipes are opened and 
the solution drawn off through the zillc sbavings, rhen 
flowing back into No. I fmmp. Quantity of first solution 
is 33 short tUDS, and the time taken to run completely off 
averages 13 hours. 'VhE'1l run dry a Recond solution from 
No.2 sump is pumped OIl. Strength of this solution varies 
from '15 to '17 per cent. This f4olution is kept percolating 
fairly faHt for 12 hours: weight of ~olution llf:lNl:\4 tuns. 
After the second solution has all pas~('<l through the zinc, a 
water~wasll is lmmped on to \VaKh out final tracefi of 
cyanide. When the taiJings han~ ul'ainpd thp uoor:-. are­
taken off, and the leached tailing:-; trucked out over 
the tip. Average assay of tailings IJpfol'l' leaching iH 2 dwt:,-. 
4 grs. per ton, and, aftel' leaching, J'~ gl'l:'. per ton, or almost 
77 per cent. extraction. ~Then tbl:" fil't-It :mlution is drawn 
off it hafllost a trifle of its voluwo and 38 per cl'nt. of its 
gtrength. The 10M in volume i~ lllad\~ up with thp first 
part of the second solution, it being. in tW'n, made up 
with the first part of the water-w3f'h, which alway/') carries 
a little cyaniw: the quantity of !'olurion in usc by thes~ 
means always remaining th~ same. The- loss in I.-!trength 
is made up by adding potassiuDl c~anidc, thE' qnantity of 
this saIt so used being a. little under one pound weight 
for every ton treated. The strengUl of the t:iecond sol ution 
remains constant, gaining sufficient cyanide from the 
remains of the first solution IE'ft in th(' tailing:-: to kE'e-p 

No. I. plant, with the exception that as we use a greater 
quantity of solution we can use a correspondingly weake,' 
solution, quantity of cyanide used being a little over one 
pound weight per ton of tailings treated. The average 
assay value of the whole of the heap is 2 dwts. 12 grs. per 
ton; but there is a large quantity of slimes. assaying over 
4: dwts. per ton, which cannot he treated by ordinary 
percolation. This reduces thE" value of the tailings suitable 
for treatmenf to 2 dwts. 4 grs. per ton, ont of which we get 
an (~xtractioll of 70 per cent. 

Tlte No. 3 or SIi,,,e Plant. 
lu the overflow from the No.1 plant diBtri butiug vat8 

therE' are carried away about 27 tons of slimes per week, 
and during the time the mine ·has been working several 
thousand tons of these slimes have accumulated. This 
mate-rial cannot be treated by ordinary p('Tcolation, the 
slimes being impervious to the solution. To effect contact. 
of the' gold and solution, the !dimes and solution hav~ 
to be agitated for some hours: the ali mes art' then 
allowed to settle, and the solution is dt'Canted off from the 
slimelS .. 

The slime plant is now in course of erection, so no 
working results can yet be given. Thl-' ~liJlles average 
assay Talue is 4~dwts. per ton, and, by experiment, au 
extraction of a dwts. per ton baR been obtained. Slime 
gold il-' very fine, and 1 therefore, easily dissolved by a 
:-:olulion of cyanide: and I have no doubt that, with better 
means of agitation than alre-ady tl'i~d, a largE'l' extraction 
can be obtained. I hope to be able to provt' this within 
thf' )l{>xt few Jllonth~. 

Thp ('lea II - III" 

The zinc-extraCtOl'~ arE' clE'aned up every fourth week. 
The zinc shavings which are discoloured with gold slime 
are taken out and rubbed to wash off any loose.adhering 
slime: thE' solution is then syphoned out of tue extractorR 
to within a few inches from the bottom. The gold-slimes, 
which have fallen through the mesh~tray arc then washed 
through an inch-pipe, let into th", bottom of the box. into 
a launder, and thence into a tuh. The dlime!; are allowed 

it so. The No.2 Plwl/. to settle in this tub, the solution decanted off, and the 
slimE'S taken out and dl'ied in camp-ovens. These dry 

'l'hit; plant was erected at the beginning of thl-' pJ'esent slimes are placed in a largE:' iron tray, about six inches 
year to treat a large quantity of tailings which accumulated deep, a little nitre added., and are roasted. for about two 
previous to the No.1 plant starting to work. This plant hours over a wood fire to oxidise the zinc. The oxidised 
consists of foul' leaching~vats, Oregon pine, three inches slimes are then fluxed with borax, soda, and sand, and 
thick, 27 feet 6 inches in diameter, and six feet deep, fitted fused in salamander crucibles. The resulting bullion is 
with filter-bottoms, drain-pipes, strengthening hoops, and worth from £2 178. to £3 3s. pe.· ounce. 
side discharge-doors, similar to the No.1 plant. Each of Since the cyanide process was started at this mine bul­
these vats hold 100 tons of tailings, and the 40 tuns of lion, valued at over £15,000, has been won by its nse, 
solution required to cover them. The vats are each erected being equal to 68. llld. per ton of tailings treated, at a cost 
on seven stone piers, carrying 12 by 12 Oregon pine bearers, of a fraction over 3s. per ton of tailings. The quantity' of 
9 by 3 joists taking np the bottom of the vat. The drain- zinc used varies a good deal from month to month. Average 
pipes lead to an intermediate vat, sjmilar in size, &c., to cost of 7.inc pel' ton of tailings treated being 1·38d. 
that used in the No. 1 plant; then follow the zinc-
extractors, similar also in size and number to the No.1 Expcrinunts on Cyaniding PyritetS. 
plant. Last of all, the three solution sumps, 20 feet 
diameter and six feet deep. The tailings at this mine pass over concentrators afOOl' 

The tailings are drawn up to the leaching va", in trucks, leaving the battery. Samples of the pyrites obtained were 
hId' r htl d h 1£ . l' taken and treated with solutions of cyanide for a period 

o IDbg s .g y fun der 0bnle a .-tohn, ovlerdan IDC IDhedu:am- I_ extending over five days. The average assay value of the 
way, y means 0 a ou e Slx~mc cy lD er-WIllC , rIven 
with compressed air. These tailings having been exposed samples was a little over five ounces per ton, and, after 
to the weather for 'some time, a small amount of free sul- treatment, the residues contained nearly two ounces per 
phuric acid, ferrous sulphate, and ferric sulphate has been ton. This experiment was tried to prove whether concen~ 
fonned from the sulphides escaping the concentrators. It tration before cyanide was profitable. Taking into con­
is found necessary to give these tailings a preliminary sideration the extra time and cyanide required to treat 
treatment before the leaching proper. This is done by these sulphides, and the value of the residues, I believe 
adding lime to the tailings, or, sometimes, a caustic soda~ that it is more profitable to concentrate before cyaniding. 
wash; after this the treatment takes the same form as in Mathinna, 15th November, 1899. 

I 

.. 


