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SUBJECT:

“Lixiviation of a Silver Ore by the
Russell Process.”

J. L. PICKLES. E. A. MORTLAND.
MAY 1902.



LIXIVATION OF A SITVER ORE BY
THE RUSSELL PROCESS.

®he purpose of this investigation was to determine by a
series of experiments,the action of the Russell eolution on a
particular orej;and to determine the best size to crush to,the
strength of the solution to use,the temperature most suited,and the
length of time for best extraction,and finally to come to a con=
elusion whether or not the ore was suited to this Process. ‘

In an investigation of this nature the first thing to do,and

a thing of the utmost importance,is to find a quick and accurate
method 6r determining the result of each test,

In this work any one of the numbrous methods for the determina=-
tion of silver might have besn used,but the one most suilted to the .
purpose,and the quickest,was the one wanted, '

The methods tried in this case were as follows:

The Ammonium Thloeyanate method.
In this method the silver in a nitric acid solution is titratad with

the Ammonium Thioeyanate,using Ferrie¢ alum as an indicatﬂfa

,,,,, . ’

.....

....

.....

stances in the solution,the removal of which involveq;a long and
tedious separation,in the process of which a small aﬁount of silver
was almost certain to be lost,

This process was given up after a thorough trilal.
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The: Todide method of determining silver was next tried, 1Im
this method the silver is titrated im a meutral solution,using
stareh paste as am imdicator. Thishethod was found to give very
much more accurate results but a great amount of preliminary work
had to be done before the silver could be gotten into the proper |
shape to titrate. The silver was first precipitated with sodium
sulphide but this also precipitated the copper which was extracted
and also the unused ecopper of the copper sulphaie in the extra
solution, This copper had to be separated from the silver,and to
do this the silver was dissolved in nitric acid, The silver pre~
cipitated as a bromide with potassium bromide, The silver brOmi&e
redissoived in sodium thi@ sulphite,then reprecipitated with
godium sulphide and the precipitate dissolved in nitric acid again.

After this the solution had to be:made exactly neutral before
it could be titrated , After finding there was no way around this
tedious operation the method was given up and the fire assay method
adopted as the surest and most expedient way to determine the
results,

This method also necessitated the separation of the corpér as
explained above and cupelling the silver bromide direct as it was '

left on the filter paper by wrapping this up in lead rcil. .ffﬂ e

oy
e

e,

lished by means of the Iodometric Method. |
This method is based upon the reaction
2 Nap8p0z+2I =2 Nal}+Nao840¢
and the property of free lodine to turn the starch past Dblue.
Hence if to hyjosulphate solution,containing starch,iodine is

added the blue color will appear as soon as the N3pS;0zls changed
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into tetrathionate (Na g0, )
Tho lodine solution was made up by dissolving 5.121 grams
chemically pure iodine im a liter of water containing about seven
grams posassium lodide.

The solutkon was then standardized with chemically pure Ng Szo3

whichi has been finely pulverized and dryed in a desicator.

The starch solution is prepared by dissolving one part of
starch,which has been mixed to a paste, in one hundred cc of boil=
ing water, | |

The solution 1s allowedtto settle and then filtered.

The NagS20zused in the experiments was found to be one hundred

percent pure
Making Up of Stock Solution,

The stock solutions were made at ratio of ten grams of NapSg03z
and of CuS04 respectively in one hundred cc, of water, This gave
ten percent solutions and they could be diluted very easily to the
one percent solution used,by diluting with water,

Apparatus,

No complicated apparatus was necessary in this invesnigation
but simply the common things found in every laboratory,auch as‘j”
beakers holding about six hundred cc,beakers holding ahnu* oﬁeﬂf}
hundred cc.,pipetts buretts,funnels,measuring cqlindsrs,a 1onbﬁ3

funnel stand,cupels and a cupelling furnace.
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Operation
Mrast Series of Experiments,

The first eerles of experiments were made to find the most
advantageous size of ore to use, The ore was brushed and sized to
various slzes as given in table below and two assay tons of each size
welghed out,placed in a beaker containing two hundred ce¢. of one
peecent extra golution and allowed to stand twenty~four hours. The
gsolution was then filtered off and the silver precipitated with a
solution of sodium sulphide. The precipitate cupelled and results
‘recorded, From thé table below and from the curve plotted it is
easily seen th&t the forty mesh ore gives the best extaction and
accordingly all the ore was crushed to that size for the following

series of experiments:

Table One. BExtraction.
Ore pasding a 16 mesh sieve,. 17;2%
" " n20 " 17.6"
" " n 30 " n 19,04%
" " " 40 " n 25,60"
" " " 50 " " 20;30"
n " n g0 " n 16.60"

mo n g0 " 11,.60"
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‘ 8econd Beries of Experiments,
This set of experiments were made for the purpose of finding the
~ vPproper proportiom in which to mix the one percent ngsgos g lution
with the CuSOy solﬁtion. |

Two assay tons of the 40 mesh ore was put in wach beaker and
gﬁ%ying amounts of the different solution added, After standing
twenty-four hours the solution was filtered off,the silver precipite~
ated and assayed. ‘

Table Nb; 2,given below showa the proportions in which the
solutlons were mixed. ¥rom the table and the curve given it is
found that an extra solution mixed in the proportion of mhe hundred
ce. of Na28205 to sixty cc. of CuSO, solution give the best extract=
ions and this solution was used in thé following set of ex@eriments.
with the forty mesh ore

Table No, 2.

One percent Na28205§ one percent CuSO4Solﬁtion Extraction,
100 ec : 10 cc 15.2%
100  ec H 20 «¢c ' 20 ,0"
100 ce : 40 ¢c 23 .4"
100 e¢o H 60 ec 253.6"
100 ec : 80 ce 23,3"
100 cec : 90 ce 8.5"
100 ec : 100 cc 1.,3"

100 c¢e

*e

200 cc No extraction,
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Third Series of Experiments,

This set of experiments were made for the purpose of determining
the time required for the best extraction.

Two assay tons of ore was weighed out and two hundred cec. of
the solution added and allowed to stand ,varying lengths of time
as shown ln table three., The conclusions»éﬁgiégaéé%-from this set
of experiments was,that no advantage was to be gained by allowing

the solution to remain on the ore longer than five hours.

Table No, 3.

Time . Extraction,
Filtered right through ' 22,17 percent
I hours 23,31. "
2 hours 23.80 "

5 ® ©19.90 "
4 " 24.30 "
5 " 29.00 "
8 " 22,64 "
10 » 24,98 "
12 " 14.65 "
24 n A 21.51‘ "
2 days 22.88 "
3w 23,80 "

5 24,98 "
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Fourth Ssries of Experiments.,

This set of experiments were made to investigate the action .
of pure Nan8,049 solution of different strengths on the ore, Two
hundred ee of the varying strengths of solution were placed on
the ore,and allowed to stand twenty-four hours.

The strength of sglutipn varied as shown in table four
and the conclusions-aﬁ%&#ggﬁéi;were that a four percent solution

gave the best result.

Table No., 4.

Strength of Solution. Extraction.
0.1 percent No extraction
0.5 " .43 percent
1.0 " _ 2,30 "
2,0 " 3.9% "
3,0 | 5,99 "
4.0 " 6;16 "
5.0 " 6.00 "
10,0 " 5.32 n

50.0 " 2.66 "
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Firth Series of Experiments,

This set of tests were made for the purpose of finding out

whether or not the temperature had any effect on the extraction.

7t was arranged to make eleven tests on the 6re at temperature
varying from O degrees centegrade to 100 degrees centegrade,but it
was found that at forty-eight degrees c¢. the extra solution decom=

posed and Cuzs wag precipitated and therefore no tests were made on

.

the ore above this temperature,

The temperature varied as shown in table five and the conclusibn
arrived at was that the lower the temperature the higher the ex=-
traction. This of course does not hold good for temperatures bélow

0 degrees C.

Table No, 5.

Temperature Exﬁ#action.

0 degrees C, 6.?53 percent
0 v » 5,495 "

20 & v s.429

30 n n 5,397 . "

40 " " ' 3.4635 "



(9)

Samples of ore were next roaséed,part with salt and part withe=
out salt, Then treated with different solutions as shown for the ‘
unroasted ore but it was found that the extraction was not increased
any so it was coBcluded that roasting did not help,but would only
add to the expense and trouble of preparing the ore for leaching,

The percentage of the important consituents are as follows:

Si0, Cu. CaCo0z Pb Fog0z S Ag

26.27% 374 48,097 16.78%  6.43%7 3.024 15 oz.
¥rom the analysis it 1s very apparent that this ore would be én
excellent one for the blast furnace process as it contains plenty of
lead and would require very little fluxing to form a fusable slag.
Final Conclusion,

Taking into account the low extraction of Silver by the leaching
proces%ﬁ%g which the ore would have to be crushed, and the trouble of
extracting the lead in the lixivation process it is not likely that
it would be at all economical to work it by bnis method, On the

other hand,as stated above,it is primarily a blaSﬁ furnace ore and

.......
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-----

,,,,,
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-------

solutidn in the proportion of 100 N328205 ta en” Cqu4 on a 40 mesh
sieve,standing five hours and at as low a tgmpgratwre ascan be

conveniently obtained,
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