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For the Arizonian.

The Reduction of Silver from its Ores.

To many of your readers engaged in mining
operations, a few notes on the different meth-
ods employed to reduce silver from its ores may
not be uninteresting, but these necessarily must
be confined to the gensral principles of the met- |
allary of silver ouly

The reduction of some of the useful metals
from their ores by fusion was well known by the
ancients, reaching beyond the time when regn-
Inr records were made in writing, and probably
even beyond that period when this was invented,
The reduction by the aid of quicksilver is, how-
ever, comparatively new, and if quicksilver was
used at all; it was only employed for the extrue-
tion of virgin gold from its ores. Fusion nlso
must hove heéen an uncertain and mysterious |
operation, simply based on experiments or ac-
cidental discovery, and not as in our days on |
well established and proved principles of chem:- |
istry., The firat successful application of mer-
oury for the exteaction of silver from its ores was |
made in the sixteenth century by Bartolome de
Medina in Mexico, whence it was trunsplunted |
by Fernandez Velasco to Peru, Attempts to
introduce it into the mines of Europe failed, and
only two hundred yesrs afterward the subject
was revived by Buron Bern of Vienna. In the
seventeenth century Aloazo Barba, an Andu-
luz, while in South America, digcovered a con-
siderably modified process, by which the ores|
were treated ina copper kettle, from whenee it
received the name of Caze (n kettle) amalga-
mution. Baron Bern's experiments were bused
on this discovery. His modified plan was pue.
tinlly successful, but still the process wus im-

serfect, This partial suceess, however, cansed |
intelligent miners to investigate the mattor fur. |
ther, and resulted finally in the ercction of the |
grentest, and even now most perfect, amalga-

mation works at Halsboucken, near Freyburg

in Baxony, from which it was universally called

the Fre;hurF amalgamation. After great alter.

ation, barrels were substituted for kettles, and

in place of agitation, these were so arranged as

to revolve on am axle. By far the greatest

mass of silver is extracted by either of the fore-

going process of amalgamation. It must, how-

ever, not be supposed that they ean be indiscri-

minately applied; on the contrary comparison

of ores, climate, and locality and material

have to determine which is the most proper
method to make mining pay, In most instan-

ces the Freyburg or harrell process will suceeed

where others fail, provided this is under the

surveillance of a good, practical chemist,

During the last fifteen years a new process to
extract Sue silver, without the uge of quicksilver,
has been introduced by Mr. Augustin,d a metal-
lurgist, from the Mansheld mines in Germany,
which for products of the furnace and certain
classes of ores, promises complete success, and
an abolishment of all amalgamation : it is called
Augustin's process of extracting silver,

Another new process has lately bheen intro-
duced by a Mr. Ziervogel, from the same loca-
lity. We find then in use—

1st, The Furnnee,

2d. The Mexican or patio amalgamation,

2d. The Caze (or kettle) amalgumuation,

4th. The Freyburg or barrel do,

5th. Augustin's method by salt, without mer-

oury.

6th. Ziervogel's method, without salt or mer-

cury.
X0, l—FURNACE,

Ores are generally turned over to the furnace
when they contain considerable quantities of
lead, copper, snd some other metals; ulso when
fuel is very cheap wud abundant; when a rigo-
rous climate prevents chemical action in the
patio, and for some other rensons. The ores
are then smelted for the predominating metal
If this be lead, a simple refining after fusion
will oxidize the lead, forming litharge, and
leuve the silver nearly pure on the herd of the

vellning furaace. If copper prodominates, the

| the * Patio,

|orein gonorally ronstid and possed once @F available for this process, they have to undergo

| twice through tho furnnce, to geparate from the, the process of ronsting in a reverberating fur-
metal the accompanying rock of the vein, anil | nance.

sulting metallic product is then smelted togs

ther, with cortain proportions of lead,
mixture i8 run into m’

jected to a species of swesting process under
moderate fire, which

Thie!
gos, which are thon sulles Burbn in South Amerien.

cunses the groatest guans’ shout 150
tity of the lead in combivation with the silver W kottle, and the
ooke out of the cakes, leaving these honeds| maves,

combod skeletons hehind, consisting of the okl

;:ilm'l IIIut-1rin1, [1|l' wwived of its !ii\'t"l’) with SOMGY ey |
[lead. The silver lead is then refined in $ha then added from six to eight times the
same way as that obtained from the furnsde of quicksil

from lead ores.

of the barrel amalgnmation,
¥0, T—MEXICAY O PATIO AMALGAMATION,

its discovery in the sixteenth century, and it is
most remurkable that such o complicated pros

cesq conld have boen so fur perfbcted in those | carthy matter in woshe
times without the aid of chemistry. This Jross
il

coes 18 prineipally vsed in the Spanish America

i lecs
countries, aud excellently adapted for themgBbat
their elimate nnd their sterile plains and barrenfmuch more silver.

!

INTERESTS | (4 axpel most of the volutile metals, The sl «, B XMALGAMATION (DE CAZE,) 1N ERTTLES,

This mode of amalgamating silver ores was
seovered in the seventeenth century by Alonzo
It is as follows:—
After the ore is finely gronnd in the arrasten,
pounds of it is placed in n copper
sides heightened by wooden
Salt is added, and the whole mixed
with & wdoden shovel, with a sufficioncy of wa-
0 give it a pasty consistence. To this is
guantity
vor us silver 18 supposed to be in the

This process of separntion b8 ore, as proved by nseay, A slow fire is then
heen superceded in most large estublishunetddi lighted, und thie mass stiveed with the wooden |

shovel, Trom time to time trinl asdays are

S made in the horn spoon to see whet'yer more
No materinl alteration has been made sinee! quicksilver s required,

This mauvipulstion

! L .
dinets from two to four hours, when the moss is

emptied into the washing apparatus, whure the
off. The kettle is at
onee lilled with new waterial. By this process

uicksilver is loat than by that of the patio,
the residue of the carthy matter containe
For this reason it is only

mountaing, their wanyof fuel nnd dillicult nocesssused for very rich ores, and the residue is re-

for trinsportation of heavy machinery,

By fug®worked in the patio, Mazistralisused at times,

the greatest portion of the silver 38 virduced b!':llil with little ’-I.'uﬁli M\'illg Lo ity iujuriuua ef-

llliﬂ lrt'nl;i‘r-h, '“lt_' I‘l'ill'!'Fh ir a8 k»“ll“'h :

feets oo the copper ketfle

The ore s ficst froed from any valueless voek, INO. 4—THE PREYIUKG OR BARAEL AMALOAMATOR.
then they are separated and sorted, thenee’

or borseemills.  This powder s teanslerred 1o

It is there hl‘rl'mi over

thick.

or oxen, Next day thisis renewed for half an
houg, and then one-hulf or one per cent. of ma-
zistral (copper pyrites) is added, after which
mixing is continued. These additions ure caligd
“incorporation.”’  After this, mercury i5.§pping
kled over, by being poured through n eanvass
bug, after which the whole mass s again well
trodden by animals,  Their teeading is resumed
every other diy, until n trinl is madein a horn
spoon, by wushing of the mixture, shows that
all the gquicksilver has been taken up by the
silver. It requires gencrally two more addi-
tions of mercury and the necessury mixing of
thie ores before the silver is all converted into
amalgum.
ing, nnd n skilful, expericnced operator,  Maz-
istral has the property of heating the mass;
used in exeess, this will ba too hot (as it is
ealled, ) if’ not enough, the mass will be ** cold.™

{ powder, in the rade but well known arrastras, $fitom its small loss of quicksilver,

|

This differs principally from the patio by the

{ erushed, and finally gronnd 16 an impalpable Jeapid reduction of the silver from its ores, and

I have only

toom o give the general routine of this process;

E

a floor closely puved with rocks, “more wauld be ont of pTui:L'. and uscless, The
sivenlne surluces of difs pore, as in the patio, 18 first sorted,
ferent sizes, nod but eight inches or one foot ®round fine, and sifted.

erushed,
Then the ore is mixed

Here they are mixed with from two to |with from five to ten per cent. of sall, and for |
!Hfive per cent. of salt, first with shovels, and al- ‘[ullr to five hours roasted in a lurga reverbera-
| terwards by treading it well with horses, mules | ting firnace; additions of other substances are

necded ot times.  The object of roasting is to
expel most of the volative metals, as sulphor,

wrsenic, antimony, &c., to convert others into !

oxides, and the silver into chloride, which takes
“Yace when the salt decomposes.
& carclul watel, The ore requires continual
stirring up, to expose constantly new surfaces to
the nction of the heat  Ionsting may be defi.
cient, or itway have been carvied on 1o excoss,
in which cnse it is termed to be dead.

ver, and moreover produccs & very impure sil-
ver, ather metals having gone in the amalgnm
of the operation nextto be described.  If this is

This process requires eareful wateh- | the case, nnother operation of separating und

refining I8 needed.  After rousting, the ores are

if | ready for the bareels, which are genérally of a
| size to hold halfa ton of ore, and nearly as

much more of other matter.  To this half s ton

| The cousequence of the mass being too hot,will | of ore, water is added; sufficient to produce a
| be nloss of quicksilver, by conversion into chlo- kind of puste. Afier some time spme fifty lba,

ride, or ealomel.

If too cold, the ehemies! ae- | of mercury ave added, regulated by the richness

tion upon the whole process ceases more or less, {of the ores; alsoa small quantity of iron or

This lnst is remedied by adding more mazistral, | COPper.

Whether copper or iron is to be used,

the former state by adding small quantities of | ean only be ascertained by o practical chemist,

lime. Simple ay this may
pragtice, and requires 0 great deal of experi-
ence. The quantity of quicksilver used for the
ores depends upon their richness, In some
purts of Mexico, if the ton of ore averages three
pounds of silver, about thirty pounds of quick-
silver is used, of which four pounds or more are
invariably lost. When the amalgamation in
completed, that is, when all the silver in the
ground ore has entered into combination with
the mercury, the mass is brought into large vals,
where, by a process of washing, the enrthy par-
ticles are floated off, while, owing to specilic
| gravity, the silver and meroury remaing behind,
| This residue is pressed throngh o canvoss bag,
which permit the passage of the liguid mercury,
but not of that combined with
| amulgam, which remuing bebind in proportion
|ui'«ix o one per o nt. of silver, This «i!\ur
|u|imI;:u|n is subjected in an iron or earthen re-
| tort to a red heat for some time, which causes
the mercury to evaporate; nnd in this gassy
state it is conducted by iron pipes or other con-
trivtinee, into o vessel under water, where it
condenses, assuming iis original liquid form
The silver remains behind fo n beautiful porous
mass, called Plata Pins in Mexico, in which
shape it is r{'ullt\' for market; or it 18 ran jnto
Lars by simple tusion, The whole process, nfer
taking the ground ore into the patio, lasts from
twelve days to two and three months,  This
difference is coused by manipulation, compo-
gition of the ores, and the climate.
will consume only twenty days in the summer
to be reduced, may require two or three months
in the winter. In order to make some ores
. — R s

- L
the silver as

l

wom, it is net so ia |88 it depends entirely on the composition of the

ores,  After this the barrels are slowly revolved
around. on ivon axles for a h]]ﬂn'.u of elgliteen or
twenty hours, in which time all the silver is nmal-
gamated with the mercury.  This is now settled
by s slower motion, then tappad, filtered and
retorted, as in the usuul mode by the patio
process,  The earthy moss is then vin into the
vat, where hiy the aid of continued nritation nud
waler, it is worked off, leaving any stray parti-
cles of silver amalgom and mercury i;nﬁiml —
The whole operation, nfter the ore is ronsted,
oceupies (rowm twenty-two (o twenty-four hours.
The silver is more pore us that from the patio,
nud the loss of mercury ia far less, being but 34
ouncey fo B ounces of gilver produged.
The barrel process, to be suceesstul, requires,
however, in the very start, tho outlay of large
enpital and powerful machinery ; when these are
wanting, and other things are favorable, the
patiois to be preferred.  In thess different me-
thods of silver extraction, ¥oma silver is always
lost. This loss is not permanent in the same
mine, nor alike in different localities. No rule
for estimating it can be given, But experience
has proven it to be grentest in keitle amalga-
wation, next in the furnace, next in the patio,
and last in the barrels,
%0, H—DISEOLYING OF ORES WITHOUT MEROURY.
This process of extracting silver from furnace
products sod from silver ores is comparatively
new, huving only come in use within the last

Oreswhich | fifieen yenrs; but for certain clusses of ores, it

romises to supercede all the other methods

E-.-ruu.ﬂur. A great many of the Arizona ores | !
Xthu coutemplation,

seem 19 be purticulary adapted [or this progess.

This requires |

Either |
stute will cause the loss of silver and quicksil- |

Ores containtng lead cannot be subjected to
this progess, but thase of coppery ¢omposition
muny lve lm‘ﬁlnlni_v treated |'|_" it. The process
was discovered by the mining enginesr Augus-
tin, in Germany, and hos beon named Angustin's
silver oxteaction  The ores by this process are
suljectod to the same trentment as those used
in the barrel gmalgamation, until afier rmuiling.
But here, in place of rotation in barrels, it is
danwn red hot from the furnace,  snd thus
thrown into Inrge wooden vots purtinlly filled
with u strong loy of sall nnd water, Hore it
remaing for some time, and the chloride of sil-
ver is taken up by the solution, which, after n
while, is filtered, and the silver pravipitated with
eement copper; it if then weshed, melted, and
run into burs, The solid residue, if rich in
coppor, is then smelted, and any copper held
in solution in the ley is precipitated, ng coment
copper with iron, DBut little more time i8 re-

uired for this proceds than for that of the bar-

rols; little move wood is consumed; no quick-
silver is used nor lost, and the use of powerful
machinery 18 dispenged with. As an offset, how-
evor, mord saltis used up, and the reputation of
the whole pi g not yet so well established
as that -'I‘!L‘ veyburg nmuslgamation, Immense
establishments, however, are now in suecessful
operation in Germany, having in some places
heen substitnted for amalgnmation. It would
be ridiculons for any oue but an experienced,

[ I-ruulic:ul chomist, to altempt w trisl of it on &

arpe scale.
SILVER EXTRACTION WITHOUT SALT OR MERCURY.

A new process called Ziervogels,' has lately
been introduced, where even salt is dispensed
with: it only differs from the foregoing in the
roasting.  The silver; in place of being conver-
ted into a chloride by the addition of salt, is
changed inte su]plmln, in which state it is so-
luble in water. For products of the furnuce it
has been successful in the Mansfield mines,
where Mr Ziervogel, an engineer, is operatin
on & large seale; but for ores, no ﬁl.v[\ rpsuﬁ.
can yet be claimed in its favor: future experi-
ments, however, may remove all diffioulties—
Should this be go, an immense revolution inthe
metallugery of wetuls will take pluce, sud nu
country will reap grenter Lenefits by it than
Arizona,

There iz mo doubt but that we are on the eva
of great changes and discoveries in the redue
tion of the useful and the precious metals. The
old clumsy horses; the uncertain and often un-
fathomuble mysteries of the farnace, will have
to mnke place for ths exact chemical lubora-
tory, and its new operations, Most of our pre-
sent methods in use in metallurgy arve certainly
behind the present strte of chemistry. H.E

Trg WonLp As SEEN THROvVGH THE PREss—
The world just now in spite of its churches, its
ministers, and its religious institutions, seems
inn bad way.  Inthe newspapers there is not
much except wife-killing, and other descrip-
tions of murder, swindling, burglary, defalca-
tions of confidentinl clerks, elopement of wives,
hushands, snd daughters; marringes of whites
to nogroes.  The whole social life of the coun-
try seems out of geer, domestic virtue broken
up, and the people intent only on fthe gratifica-
iion of lust, nvarice and possion. Why is this,
and whit hus led to it? We believe one great
cnuse is in the laxity of family discipline, and
in the gradusl dechy of the stern religions prin-
ciples of our fathers, the previlence of sham
piety and hypocrisy. Much of this may be atl-
tributed to the sbhominable “isms" of the day,
behind which so jmany find refuge, We have
had o full surf®it of all sortg, setting out with a
kink in the Leain, o crazy, mistaken philan-
thropy sbout freedom for niggers; the next
brood was Fourieriam, or the herding of people
in masses like sheep, with none of the sacred
wivacies of a home, Next came “spiritunle
ism, in which some foolish people regard as or-
acles certdin raps and curious noises on tables,
bureaus snd walls, Then we have women's
rights lecturers, who induced women to believe
that natare had fitted ber for man's avoeations,
and that she wns oppressed and trampled upon
by her husband—n glave—which it was o sin to
endore. The next step was “affinity,” or the
right to select the fsther of her children as

| though she had not had 1|:1~:rig|! from the

dawn of civilization, This leada to “iree love,”
on a basis little less open snd brazen than that
of the outcast courtesans of society. We have
now the feaits of all this miserable stuff (in the
uprooting of sociul wirtue, Sickles tragedies,
wile murders, seduotions, elopements, white
and negro murringes, ugtil the_mind sickens at




