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One of the principal disadvantapes attending
the use of most of the usuval solvents for Copper,
such a8 Sulphuric Aeid, Kerrous Chloride, etec., in
the treatment of tailings products, is that the sol-
vent is not regenerated upon precipitation by ironm,
and in fact is destroyed by the precipitant. This
of course involves a dead loss of a definite portion
of acid or other reagent, proportional to the amourt
of Copper dissolved. A solvent which would be re-
generated upon precipitation is eminently desirable.
At the same time, a carbonate gangue, or one of such
a nature which will reac®¥ with the solvent nused,
also entails an unavoidable loss,

It is a8 well known fact that Aluminum forms
no Cyanide compounds. Advantage 1s taken of this
at Nipissing, where the silver bearing Cyanide solu=.
tions are precipitated by Aluminum, in the presence
of Sodium Hydroxide, This results in a more or
leas complete regeneration of the Potassium Cyanide,
and the formation of Sodium Aluminate.

With these results in mind, and knowing the
gstrong tendency of Copper to go into a Cyanide so-

lution, a series of tests were made with a view of



determining the value of a process of Cyaniding
Copper tailings, and nrecipitating the Copper
with Aluminum, the data of which will be given
later,

The tails upon vhich the tests were made
came from liami., The conper content, as deter-
riined by the lodide l.ethod, was 0.57%). The tail-
ings also ran rather high in Iron, although no
quantitative tests were made for the latter.

The water-soluble soids required an added sl-
kalinlity of two pounds of Calcium Oxide per ton,
but, due to the latent acidity, a much greater
amount was needed to prevent undue (Cyanide con-
sumption.

The results of the first series of tests
are shown in table Illo. 1. It will be noted that
the Cyanide consumption was much too high for
practical work, and the regeneration too small
to be taken into consideration. The extraction,
as determined from an analysis of the rcsidues
by the Cyanide method, was good. Several runs
of a similar nature were made, giving consistently
high extraction and high Potassium Cyanide loss,

with but little regeneration.



TABLE No. 1. e
FIRST SERIES OF TESTS ON THE ORIGINAL TAILINGS,

- e =l - v e T R N kel
- - . - —— - —_ - v e e - e —— -

:Test:Wt, : Time:C.C.:KCN :KCN :XCN GKON: Re%en :Extr:.

: No.:Gms.: Days:Sol.:#/Ton:#/Ton: #/Ton Loss : .
: : : : :0rig.:Bef. :After: : : :
: :PPe ¢ PP, : : :
: 1l 10 : 4 150 : Be6: 1le8: 1l.9: 78 : 88,5
: 2 :10 : 6 :150 : "o 1,7 : -89,0
¢+ 3 10 : 8 :160 " . l.8: : :91.5:
< 4 .10 : 4 1560 19,6: be9: 5.9: 69.b 91,9
¢ b 10 : 6 150 : " . 5,9: : :92.2
: 6 :10: 8 :150 . B.7: : : :94,.6:
<7 ¢+ 10 : 4 :150 : 27.2: 10,3p 10.3p 62.: 91,9
: 8 10 : 6 '150 "o, ]10.2: . . :92,.2
: 9 :10: 8 :160 " . 10,2 : . :96.2:
:10 : 10 : 4 :150 : 61l.4: 19.,0;: 19,1: 6%2, :95.5:
:11 : 10 : 6 :150 " . 19,0:; : : :96.7
:12 : 10 : 8 :1560 " . 18,9: : . : 97,5
:13 : BO : 2 :250 2.1: 1l.,1: 1l.5: 47b: 36 ;84.0;
114 BoO 4 : 250 4,6: 1,9 2.3 58.7; 21 ;84.2;
:16 BO : 6 :2b0 6.8: 2.1 2e6: 694: 23.8:86,1:
:16 : : : : : : :
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The results of tests shown in table No. 1
proved two things, i.e., that the treatment with
Potassium Cyanide would give good extraction, but
that when applied to the ore in question the Cyan-
ide loss was prohibitive, in spite of the two
pounds of Calcium Oxide used per ton, The regen-
eration was so small, due probably to the small
amounts of Copner involved, that it was determined
to make a number of tests on pure Copper compounds,
Copner minerals, and Cement Copper. Several weeks
were spent on the latter work. 1In the latter tests
an effort was made to determine the actual percent-
age of the dissolved Copper that could be precipi-
tated by Aluminium, and to discover the probable
composition of the Copper-Cyanide salt formed.

In view of the fact that most of the Coprer
salts available gave an extremely high Cyanide
consumption, due to the acid radiele present, the
results are possibly not so good as might be ex-
pected.

The first experiment on a Gopper salt was
made on Copper Chloride (CuCl), by dissolving an
unweighed portion in a 9.8# to the ton Potassium
Cyanide solution, and adding 3;+ Calcium Oxide,
(Ca0) per ton., After dissolving, the solution

ren 5.2# Cyanide per ton, a loss of 4# per ton.



Upon precipitation with Aluminum, the solution ran
7.9# per ton, a regeneration of 67.5 of the Cyanide
lost. The Cyanide not recovered may possibly have
been irrevocably lost by reaction with the acid
radical. The copper came down in flocculent masses,
easily filtered.
A second test similar to the above gave
a regeneration of 70.1% of the Cyanide lost,
In view of the unsatisfactory results of
the tests with Cuprous Chloride, precipitated
CupS was next tried., This dissolved niocely,
but the tiération with Silver nitrate, for Cyan-
ide content, was imnossible, due to the formation
of Silver sulphide which obscured the end point.
The next Copner salt tried was Copper
Oxide (Cu0), obtained by precipitating 38l.5
milligrams of Copper Sulphate with Sodium Car-
bonate (N52005), and boiling the precipitate.
This dissolved with diffioculty, and only after
agitation with air for three days in strong
Cyanide solution. The strength of solution
used to dissolve this salt was not determined,
as 80lid Potassium Cyanide was added from time
to time during course of dissolution. Before,

precipitating, however, the solution ran 3.46#



Cyanide per ton, and after precipitation it ran
4,0# per ton, showing regeneration of .54# per
ton. The solution before precipitation was
2624H6 c.c, containing 152,02 milligrams of Cop-
per, of which 126 milligrams was recovered, or
8%« The regeneration of .54# ocyanide per ton
corresponded to a regeneration of 71 milligrams
in the amoqnt of solution used, with precipitation
of 126 milligrams of Copper, which calls for the
formula CupCN. This does not agree with the
theoretical formula, Cu(CN)o2KCN.

Several experiments were tried with
the Copper Oxide before abandoning it, but all
were equally barren of conclusive results,

A quantity of supposedly pure basic
Copper Cerbonate was next tried, but due to
gsome impurity which interfered with the end
point in the Silver Nitrate titration, no
results could be obtained.

Cuprous Carbonate was then taken up,
and the results of the various teats therewith

are given in table No. 2.



TABLE YTo. 2

—— R
e e 3k

RESULTS OF TESTS LADE ON CUPROUS CARBONATE.

:Wt. :Cu. : C.C.:KCN :KCN :KCN :Cu. :%Cu :KCN
:CuCOg:Wt. : Sol.:§/Ton:#/Ton:Recov. :ppd.: ppd. :RecoV.:
:Mgs. :Mgs.: :Bef., :After:#/Ton :Mgs.: : Mgs. :
: : : :ppt. :ppt. : : : : :

..5951..149 240 e 16 2 7.1 2 1.05 125 94 . 126
:.9150..194 256 9 70 11 50 1.90 194 85 . 242

None of the above seemed to correspond to the
theoretical, which would require a regeneration of
approximgtely 4 milligrams of Cyanide per milligram
of Copper precipitated.



TABLE No.3.
RESULTS OF TESTS OII CELENT COPPER.

:Wt.Cu.: C.C, : XCN :’ICN : KCN :Cu.pnd; % Cu :KCN
Gms, : Sol. :#/Ton :#/Ton:Recov.: Gms., : ppd. :Recov,:

; :Before:After:4#/Ton : : : Gms,:

: : prt. : ppt.f : : :

i 1.5 § 350 : 12.2 ;56.2 ; 24,0 ; 1.36 ; 91 ; 4,20 ;

: 1.5 ; 350 ; 9.4 ;52.9 i 23.5 2 1.35 § 90 g 4,10 §

} 1.5 i 350 i 8.6 :55.6 : 25.0 : 1.32 : 88 . 4.37 :
1.5 § 350 z 7.5 250.5 ; 22.8 ; 1.29 § 86 ; 3.9 ,

Although merely approximete, the above results on
Cement Copper, would seem to indicate the formation of
a compound having the forrwula KECu(CN)4, giving rise to
the regeneration of 44 Potassium Cyanide per pound of
Copper precipitated.

Another test with Cuprous Nitrate (Cu(NOz)s), neu-
tralized with Ammonia, and dissolved in potassium Cyanide
after having been evaporated nearly to dryness, gave a
regeneration of 3.79 milligrams of Cyanide per milligram
of Copper precipitated, or & recovery of approximately
95% of the theoreticallamount required for solution.

After having thus determined the practicability of
precipitation with Aluminun in the presence of Potassium
or Sodium Hydrate, there remained the question of the

high Cyanide losses 88 shown in teble No. 1. The follow



ing tests were made, using in each case ten pounds of
Calcium Oxide per ton of ore, instcad of two as indi-
cated by titration of water soluble acids, The time

was twelve days.

Table No, 4.

TEST3S ON CYANIDE CONSUNPTION,
USING OZIGINAL TAILINGS.

R R S e e G D S G . S S G e S e S G A T e S e W e S M W S G G G M M G R SR MR e G R e G e e SN e e e . w

¢ Wt. ¢C.C., :KCN :KCN : XCN cKCN :Bxtrac:Cal

: Gms, 2801 :#/Ton :#/Ton :#/Ton :Net :tion. : ligs.:
: : :0rig. :Before:After :Loss :Not. :
: : : :Pption:Pption.:#/Ton :Deter.:

: B 2 1BO : 5.92 : 4.0 : 4.1 : 1.82 : . 30

© B i 160 : 6467 : 4.7 : 4.8 : 1.87 - . 30

© 0Bt 170 : MeB2 : BB : BT : 2.62%: . 30

© B : 180 : .90 : 6.3 : 6.3 : 1.60 : . 30

: B 1 190 : 8443 : 6.5 : 6.5 : 1.93 : . 30

: B : 200 : Be90 : 6.7 : 6.9 : 2,00 : . 30

: : : : Average loss : 1,97 : D

*This seems to be an unusually high loss, Probably
due to error in titration.

In the above tests, the ratio of solution to tails,
namely 30, is a rether high one. On multiplying this rat-
ie: by 1.97, the}average loss per ton, the total loss is seen
to be 59# of cyanide per ton of ore treated, which is of
course too high for commercial work. The loss per ton
of solution remained falrly constant however, irrespective

of the amount of colution. 3By using & fairly ctrong



gtrong solution, and a ratio of solution to ore of say
two or three, nlus e high lime content, the loss could

probably be reduced to a comrercisl nracticeble basisg,

In conclusion, it is my opinion that the nrocess
is entirely practicable insofar as the precivitation
by Aluminium and regeneration of the Cyanide is con-
cerned, and that a fairly good exiraction is possible,
Tﬁe Aluminium could be added in excess, and removed
by filter »pressing, using only sufficient Sodium or
Potassium Hydrate to give a good nrecipitetion.

On the other hand, it is apparent that the high
Cyanide consumption (which Cyanide is entirely lost)
in treating a tailing gimilar to the one used, would
render the process useless unless gsome means were

deviged to prevent this loss of Cyanide.
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