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*CYANIDE PRACTIGE,
SONORA CYAN1DE 'ORKS,
SONORA, MEXICO,

MARCH 3rd., 1903,




The ERCINO ”VANID@ PLANT was erected for the treatment of old aca
cumtdmted tailings, whiggbwere worked by the"Patio"and®CGazo” processes.

As with most accumulated tailinge, which havs been exposed to the
action of the air for a considerable period, they have undergone changes,
whereby, forming compounds which are highly detrimental to a solution of
Potassium Cyanide and the direct cause of tnhe present high consumption of
Cyenide,

The tailing contain the decomposition products of iron pyrites,
which consist of free Sulphurie Acid and insoluble basie iron s=ito,

There is also a considerable gquantity of g;;gggixﬁatter; this,
however is contained in earthy matter diseminated through the tailing.

about
This earthy metter contains,14% of Organic matter, the most of

which finds its waxﬁ[“ggiihing tanks, as it is impossible to separate it
from the tailings, and is another factor in Cyanids consumption.
Sufficient lim= i the form of powder is mixed through the
charge to neutralize thése products and to keep the solution alkaline to
piotecﬁ'it from the Carbonic Acid Gas c¢f the alr; but a considerable seving
in Cyanide would he effected if it were possible to use =n alkaline wash,
instead of mixing th: lime through the charge; but owing to th: secarcity of

water, 1t is impossible to apply an alkaline wash,
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«- THE PLANT.~-~

This consists of (6) sim leaching tanks; sach{ls) <fifteen m tars
long, (10) ten :eters wide, and one meter deep, (inside measure), heving =
capacity of (150) one hundred and fifty tons each,

The fiYter-bed is (3)" three inches deep, ¢cvered with cocoa=nut
matting and ixtle, upon which are lay=d wooden stripalil”} cne ineh gquare,
(8") eight inches apart to protect the gilter “rom the shovels in discharg-
ing.

Two solution tanks where the potassium Cyanide is disolved. Each
(10) ten meters long (4-1/2) four 2nd a-half metérs wvide, and two meters-
dep. - C=pacity, (90) ninety tons of solution.

Two intermediate tanks, where the solution fro . the leaching



&nks is allowed to settle before entering the precipitating boxes,
These tanks have a capacity of (50) fifty tons each. and are

(10) ten metees long, (5) five meters wide, and cn: meter deep .

Two nrecipitating boxes,(é-l/é) four and one-half meters 1long,
(1/@) one-half meters wide and (70) seventy centimeters deep.

Rach Dox is divided into (5) five compartments (75) seventy five
centimeters long, (50) fifty centiceters wide, and (70) seventy centimeters

deep, holding (160 1bs.) cne hundred pounds of Zine shavings each,

One Sump to store the solution after passing through th2 nrecip
itating boxes, -~ It is (10) ten meters long, (1-1/2)>one and cne-half
meters deep and (5) five meters wide. - Qapacity(75) sevonty-five tons of

solution.

T pumps for andling t.¢ sclutions

Bngins and Boiler.

Taths for turning the Zine shavings,.

Rails for train and cars; 410 nmeters of pipe and connections.
Assay O0ffice,

Laboratory and

#2lting Room.
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« CONSTRICTION OF TARNKS.-

The leaching tanks are built in excavations, their tops being about
a f-ot abeve the surface of ti: ground,

The foundaticn extends down tc the solid rocky which is only abogt
(8) six feet below the surface,

The foundation is of stone and mortar, with a coating of cement
and painted =with asphaltum,

The side ars (2) two fect bthRick, of stare and .ortar, = ccating

of cemsnt and painted,



-3 -

T . sclution +tanks, the bottom of which is (1) one foot above
the tor of the leaching tanks, are bullt of solid masonry, up to that point.
The sides are two(2) feet thick: the whole tank being coated rith cement

and painted wiih asphaltum,

Intertediate tanks.., The tops are EmkXx (6) six inghes below the

bottom of leaching tanks., Are‘ built of Stone, mertar, cement, =2nd péinte&

The precipitating boxes: - Are constructed of wood (3"} three
inches thick, snd hold tcegether by iron rods, Bach box is divided into (5)
five compartments, by ~eans of partitions and baffele boards; the baffle
board racks to within (2)" two inches ¢f the bottom of the box, This causes
the solution, on =ntering the precipitating boxes, teo paéé ﬁpﬁar&‘tﬁxbugh
the 2ine, depositing the Gold and Silver upon the under side of the Zine .
shavings,

Tne Zinc shavings are held on a tray (4)" four inches abowe the Mx
bottom of the box, - These tray being inside of a 24 mesh screen,

The Burp tankg is eontained in an excavation in the rock, but
owing to the porous nature of the rock, it was necessary to build the tank

of »mak stone and mortar, cement, and paint it.
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~=-METHOD OF¥ TREATMENT,-——m

Befcore entering the leaching tanks, the tailings are sorted, making
two products-

Sands and Slimes.

‘he object being to obtain a product that vill permit of
perculation,

If the Slimes were charged into tanks by themselves, it would be
impossible to treat them by this method, but the sorting out the sands, and
mixing them in the proportioh of (3) three paris Sand and {2) two parts
Slimes, we obtain a product that will lgach about its weight in solution
and wash water In eight days. ‘

These (3 1bs.) three pounds of iime, per ton of tailings, is
thoroughly mixed throﬁgh the charge.



The tank is fitted to ths top, leveled off, and a strong soiution

of Potassium Cyanide run kmkm in from below the filter; {upward perculation)

This first dolution centains 0.30% (three-tenths of one per-cent)
of Cyanide, and is allowed to remain in contacts with the charge for a per-
iod of (24) twenty four hours, when it is drained off., As the solution
sinks inte the charge, the surface is allowed to remain c¢lear of any solut-
ion for about (3) three hours.

buring this period, air is drawn down into the charge , and provides
the necessary oxygen for the solu;ion of the Gold..

More solution is now run a£ the top of the charge and the azir
whieh hag bsen drown down into the charge eseapss through the drainsge pipse
or bubbles up to the surface.

This 1s continued wuntill about (85) eighty five per cent of the
welght of charge in solution has been applied, wash wetter, equal to about
{15) fifteen perfient of the weight of the charge is put on.

Tne charge is now allowed to drain, and thie tank discharged.

The total time required for charging, treating and discharging,
is (10) days. |

This long time of treatment is necessitated by the poor leaching
guality of the mayerial treated. |

USE OF SLACKED LIME Ca. (OH)}.

Lime is mixed with the taillngs to protect thc Cyanide scvlution
from atmosphericﬁ' Carbon Dioxide, free sulphuric acid, and Organic Matter.

The Carboniec Acid Gas of the air, decomposes Gyanide-of Potassiug,
formine Potassium Carbonate, and liberating Hydro-Cyanis Acid., This Hydro=-
Cyanic acid would be lost if it were not for the 1ime in solution it combines

with it, forming Cyanide of Caleium, which is as good a soluticrn for Gold
and Silver, as Cyanide of Potassium.

Cyanide of Patassimam is decomposed by Sulphuriec Acid, forming

Potassium Sulphite, With the liberating of Hydro-Cyanic Acidl

The object of the Lime is to neutralize the free Sulphuric Acid.



- SANPLINC THE CHARCE.=-

Accurafe sampling is very essential in crder to make tihe actual
and theEmkiakk theraticsl extraction come very near sach other.

In charging the tank, a shcvel-full #s taken from each czrload.

In discharging,cars are téken from top to bottom of charge in
several places.

Four (4) to (8) sight assay tons are taken for the assay.

It is possible dome times tc obtain a sample c¢f the discharge
regidues that will show higher values than the charge,before treatment.

This, however, is not due to any faulty manipulations of the
solution or imperfect washing, but is due to an uneven distribution of
lime through the charge and the solutdon upon entering such spots locses
its alkalinity, and if testad will show an acid reaction.

As the plant solution is =2 cup-~iferous, on becoming acid, the
Gold and Silver is preclpitated, which accounts for the rich samples some-

times obtained from the discharge residue,

The precipitated Gcld and Silver, is slightly soluble in potassium
cyanide; but onee precipitated in the charge, is very difficulty to recover
consequently it is of the utmost impomtance to have the lime thoroughly

mixed through the charge where you have a cupréferous solution.

e wma ot mus e e

- The COPPER SOLUTION, -

1t is possible, but hot profitable, to remove the Copper from
the solution. |

This can be zccomplished by coating the Zink shiaving witn lead
from a solutio of Lead-Acetate, znd adding Amconia Hydrate ic the plant
solution; but as the solution is already alkaline fron use of lime, whieh
cannot be discarded, the addition of a small percent of Amonia Hydrate,
would add a great surplus of Alkall to the solution, which will cause an

immsnge consumption gf Zine, =2nd the danger of forming Sulphides with the



with the sulphurs of the 6re, which would decrsase the percentage of

extraction of the Silver and increase tha Cyanide eonsumption..
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-~~~  RECOVERY OF TH® GOLD AND SILVER, -

The solution from the leaching tanks containing the Gold gnd Silver
aft=r settling in the intermediate tanks, pass through the precipitating
boxes, depcsiting the Gold and Silver upon the Z2Zine shavings.
| The method of knowing if proper precipitation 1s taking place, is
to assay the sump scolution regularly.

Method of assaying the solution is: - Heasure out 300 €.€. into.

a beaker and add abouéNgGSé?‘gf Sulphurie or hydrocehloric acid and stir well,
allow the precipitate to settle; decant the sclution and cellecf tha
regidue ofi a filter paper, wash with warm watexr to remove acid, bur the
filter paper-z2nd scorify, - It is not necessary to add any copper sulphate,
as the solution already contains sufficient coppem,

The total amouﬁt of solution passing through the preq&pitatingwis
gseventy five (75) tons per twenty four (24) hours,

’ The total amount of Zin® in the boxes is about one thousand bound&

?%idgrecipitation of the Gold and Silver takes place principally
in the thAcompartments, which is demonstrated by the following sample

experiment -

gOLD. SILVER.  TOTAL.
Value of one ton of Solution $5.00 84,80 #10.00
" after passing 70 C.M. of Zine 1.80 2.20 3.00
v " * 140 " v 0.60 0.40 1.00
" g " 210 " "o 0.24 0.10 B4
" " " 280 " "o 0.18 trace 0.18
" .o " 350 " “ o 0.18 " 0.12

wrom the ebove table we have an extraction of 987 of the Cold
and Silvery, One psrcent (1%) passing off into the sump. -~ This, however
is not all lost, as the solution is never allowed run io wasil; but is used

~ver and over,
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THE CLEAN UP, —~==

This takes place twice rper month,

The flew of sclution into the pre&ipitating boxes is stoeﬁ%, the
Zine removed from the first box, whish 1s filled vith weter and a ‘sieve
of 30 mesh pléFea in the box. o

The Zine is now placed cn the siave in‘small bunchss,and thomoughyy
washed to remo¥%¥e as much cf the adhering Gola and Silver as possible, %Hhat
remaing on the gieve, iz placed into boards to prevent axidozation. Agter
'all the 2Zinc has bhesn washed in this waymp the stop-cocks in the hottom of
the boxes are opened ansi the sS5limes washed out int; a wooden launder, whieh
carry them into a small tank, when they are ellowed to settle. -~ 'Ths
clear liquid is then removed into wooden tubes, where they are tresated with
crude Sudpphuric Acid, -~ %o remove the Zinc,

Thgy sre then washed with watsr to remove the acid sharzed at a

red heet, pulverized and smelted.

————— SMELTING THE PRODUCT,~—=-

This is done in a wind or cruecible furnace, built of adebe =znd
lined with fire Lrick,. Coke being used for fuel,

The charge, which consists of '~

51 imes 50 parts.

Borax 20 "

Sode iz " (B.Carhonate of)
Saud, iz "

is charred into No. 45 Plumhegd crucibles.
“hen liquid, the contents df the crueible, is noured into sonicsl-
shaped toulds which ave been heated. The small pieces of bullion obginad

\ 8r8.r
Arafterrards medted tcgether,

. AN
The bullicn obtained this way, averages 025 fine, vnﬁé is sola to
the "exico “int at San Luis Potosi, Mexico.
The slags from this operation eontain considerable Gold in tae

form of beads, are crushed and panned to recover the gold, which is again

smelted with a small addition of fluve-



w—== COST OF PLANT,==-~

Eloven (11) Tank ----mmmmmmmn $44500. 0
Precipitating 1580, 7
Pumps, 2 10400 (77
Engine and Boiler 10y00 « 77
Cars - 6 3500 (77
Rails 2,00 -7
Pips & fittings 54300 77
Fileers for tanks 3300 57
Total-—=—==n galgso.li\
FRREHHEXX

Cost of tanks include material and labor; the stone costing only

the nauling about a quarter-of-a-mile, - Lime at $7.00 (seven dollars)

vt
. LMLt
per ton, - Asphaltum at $109.00 per ton « A crude productAnéar Tampico,

Mexico..
fexinsun labor at 31¢, and stone masons at 50¢.

The above prices ate in ‘exlecan Silver.
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~~~ COST OF TREATHENT, PER TON OF TAILINGS,-~-

For Cyanide, four (4) punds per ton-----£2,50
" For charging ———-e——emem e —————— 0.08
" @ischarging ——==me~ee—-- ———— 0.08
To prenare the material-——- - .10
ZANE = oo e e e e afzz

75




-=- LABORATORY EXPERIMENTS,---

Table NO- lo"

T0 DETERMINE THE }0ST ECONOMIC STRENGHT OF SOLUTION,

. | to. of lorames] o BTy ORI, | PN
No. ercent 0, © ramnes| © ailing. : N
Eey. *C C. Sol-—i Ore § AK.‘ Ag. totalgAn. t._,Ag. totaig An, Ag .
L .05% 5 106 100 i%%s, 5,34.- $9 oo;%.ﬁ%.-é% - 20 )00
.- { . . é L. g . " 3 i
¥ 1 oa0g A ’ " 1.5% 3.12 " | 70 24
t i ] g !
- ' i ; i1
? ; S T B
3 § fAsg oo b ;" " " 2.65%" ; 70 36
} : : } | § I ; .
b | e | P PO P LA
y " A I S * 12,30, b 44
4 .20 | g % § -, g
) 3 | 25% ; " g P L L P Y1 L 50
P i : g i ! o
X ' ™ ™ fu iom " 'J' ” gl 84 6 § 9 60
6 | 308 i ; é E o
" Poor I "1 " 1,84 t 60
:§ i 1508 Lo b S B g N §1 64§ i ab
‘ g 3 s = W
- ' i i | ; }
o | .45 1 v 1o " A § " i1,eal " 0" 80
‘ o * ~ - . z
- o AR 'i i P
10 % .50 i " ¥ [ ¥ ? w { ] 2% " ;1064§ k] i ] 60

From Table No. 1, a solution of 0. 30%'Pota§ﬁum Cyanide, appears
the most economie, although of O, 4%, 0.5% and O*QSLWere tried on a large
scale, abounded in favor of the 0.3%/ rhe .0.4% and the 0.5¢ because of an
increase in Cyanide consumption and mo increase in estraction,

The 0.15% because it required too long a time to get the same
extraction as obtained in (10) ten days, using A. 0.3-9/0 Solution,



TABLE

Eo. 20“

-=—=~ TIME REQUIRED TO D1SO..VE THE GOLD AND S1LVER,---

% No. ; %git?;e?léurs i rwxtraction. ;’
| Pt B An, Ag. |
b s e T T e T T T T T e S R e
I SN T
s s | ef * R
" — i % = . -
ICHS R B —
- 10¢/ 8% . ref
7 14 e | e T
— S e § = , ,W
. i — o R e e e
T :Mggwwmiﬂ o —
e _ 5 e
TABLE NO, 3.-
SIZE OF MATERIAL BEST ADAPTED,-
; Vo ean | Bevmastion, T
( IO Wi i i .
E 1 100 03% ; 86k
- 590*95% Tt . e e e e
.. P R e e o
| T T . -
g 8 w0 ,,,,,,, 0% | 62 . N
) § 7 R i
§ 8 24 e
e § - - ot a7 | . ,w
i 10 16 24% | 14% ! h

DRI T




From table no. 3 it is evidsnt that with allk the material crushed $o
7{0 mesh, which would necessitate agitation, an increase in extraction.could

z’/* e obtained,

‘ And from table No., 2, we see that it only requirea about (2} two
/x) oure to effect a solution of the Gold and snvei'-'. This would mean a big
Saving in the time required to treat a charge, which would mscan an increasdd
Ceapacity of the plant, and no doubt a big saving in Cyanide, as the same
Q mount of sclution woul not be exposed to thse action of the C-~rbénic Acid

7'/as of the air for such a long time,and would not pass through the Zine

[ oxes so often, 7 _— a1
Qﬂ&a«;p - -%l i ‘7\
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