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Be it konown fmf we, Henny LIvINGSTONE
SuLyay an d JU(,H Frizaris I\nmmrmch

//’HU cod

Froarn, M lm‘ 4 ing of I‘twland
and residly and, have in-
vented certain new und aseful Tmprove-

ments in the Recovery of Nickel from Tts

Ores, of which the foliowing is a specifica-
tion.

This invention relates to impl'o',xmahts in
the recovery f;f nic lel from its silicate ores
and parly il from nArn‘erlte ores in
whir-t ti"i- wmetal oceurs as a double silicate

and magnesia, Goralerite usually
geenrs 1n a mairiy of ser pnntlne with mag-
nesia-miens and with otuer hydrated sili-
clous magnesiung min erals, which it closely
approaches in gpecific gravily and In cert ain
other physical vraekers; Mia similarity
venders ordinary .methods for the concen-
tration of the garnierite from th“\c ores in-
effective. '

According to Lb's ivention a process Tor
the extraction of nickel from garr nierite and
like silicate oves cowmprises the treatment of

the ore swith o miperal acid in such » quaw-
tity as te act as o sclective solvent of the
nickel.

As is well known beth gavnierite and its

matrix are decomposed by
especially sulfuric and Dy ‘drochloric .1(‘Ldsq
with the liberation of silica and the pmfhm-
fion of soluble sulfates and ehlorids of
pickel and of magnesium. It is impossible

to digsoive all the nickel {fogether with its
associated magpesin)  from wlmxovute by

dlssolving a large

acid freatment without
the gangue ®in-

quantity of magnesia from
erals also, and this occe nh, inde 0([ to a de-
gree which would render the consmnphon
of acid excessive and uun,xm,r(mlly Imprae-
ticable. e have found., however, that by
using o mueh smullier quantity of acid a

betantial prop ion of the nickel can be
dissolved by aciids from earnierite ores even

of low grade. the magnes sia minerals being

simuitaneoust; acked, but to a degree

mueh less than in the former cuse. Irl any

evenrt considerably more magnesia is d:e-
1
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panied by an excessive break up of other
magnesia minerals with a correspondingly
heavy loss of acid.

This extraction process is designed mainly
to recover sibst antial proportions of nickel
from garnierite ores which ave too poor to
stand the cost of cavviage for tw:xtment at
a piace other than that at which the ore is
mined: aund involves a snpplv ni sulfuric
acid which may be suitably manufactured at
or near the wines or may be imported from
o meanufacturing center not too distant
therefrom. For example we have obtained
an extraction of over 707 of the valuable
metal uom a garnierite ore containing two

per cent. of nickel. and a vecovery of nearly -

$0¢; from  garnierile ore from another
sonirce which contained 33 % ot nickel, with
the same amonunt of acid in each cage; viz—
a quant tity of sulfnric aeld amounting to
sag of (he weight of the ove. Iaving re-
eard to the loea! conditions cach of these
exiractions showed a sll:\\*.l,;m] ceonomical
rosuit, that in the case of the richer ore
being the wore profitable netwithstanding
ihe lessop  recovery,  Neither operation
wonld have ‘bom commereiadly  suceessfiul
ind the extraction of the niclkel been eav-
vied to a high fionre. wav 9577, as under

RO

such conditions the acid (-oninmpf'; min-
volved wonld amount to abont 809 of the

orve weight. Tt is obvions however that
richer garnierite ores will he able fo stand
a greater acid consumption cost than poorer
ores, and we therefore do not confine onr-
smx es to any definite consnmption of aetd as
this will be regulated by the ceonemie con-
ditions poxmmmn to ench ore.

Our method is thus based npon a selee-
tive dissolition action which certain mineral
acids 0\"11 npen & mixture of nickal-mag-
nesia m< maonesivm silicates within certain
ceanomical limits, which will be determined
in each ease by the peenliar nature of the
mived minerals, their specifie behavior to
acids, and by the economic factors available
at the mines. ¥We have algo found that the
hydvated silicates of magnesia, ete. which
are contained in large proportion in low
ade parnierite oves undereo rapid € weath-
Ae;” or change when exposed to air. espe-
vl «._-m»h' «1 condition. This weath-
i 2 inon om.\'uu wmmhtv
sinnt u-m““vnrk L acld that
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“screen mesh of f’rom 30 to 50 per linear
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is to say an inercased U)U"hll‘?'n]()}l of
acid 1eht1vdv to the nickel dizsolved,

A feature of this invention therefore con-
sists in applying acids tothe ove in a freshly
mined and non-weathered condition dirvectly
it nas heen suitably Pmched The d
crushing will vary with different ores

ineh
We fnd
1o mcroased selective act ion of the acid sol-

will generally be found suitable. |

vent, in favor of nickel, with very finely ‘ml-
verized ore material.

The solvents e > eroploy ave sudfuric or
hym-oehlovlc acids, or mixbures of these

For e\ample we may add a certain propor-
tion of salt to the inmuc acid, or spe b hq
uors .containing magnesinm chiorid, Thus
we may use 259 of sulfurie uL id and 104

1
employing 25% sulfuri ic acid together witl
the spent-liquors containing the equivalent
of magnesium or calcium “chlor vid, on the

and successi v qumuuw of ¢
We find the best results ure ob
keeping the proportion of water £a
say %u{ﬁciezﬂ (in admixture with aei
to give a move or less thick i
re, or the ore may be mixed directly
concentrated sulfuric ac idy we allow
well-mived mass to stand in 2 suitable tzmk
r vat for a period of an hour or two, and
hen heat by stet am, ‘or on a suitably. heated
ﬁz nace- *)eariu, until the ’tempozmure of the
sed to from about 120 to 180° {4
Thus it is a feature of this invenltion that the
portion of
secified and a
nt to form
e bety
100° and 150° C. unt i fhe conve PEicn wf the
‘“kkN into the sol
mﬂ desived e
1 the sepa
pie,z'c msol uble
rabor s D L"JJ.“ 3 bl.\,
the xo] a{ru

mene

oTe

crushed ore together with a pro
acid subst:‘.nimd} as abhove
water suilici

small proportion of
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sinng sulfate and/ov ch"iorid. aud but 1it

iron. fothe Laixture hzza be een
contact with metallic i
tion process, as is of cow

or no ferrous lron iz fouw
Aoreover but Hisl
dissolved, the scmewhat v
able basic s
composing
cully dlk:Di

:ﬁ.y be lo-

oxid or

ore fLL~ i

I the solutions ¢ az‘la sed by the Liuwnmnt
of the ores with sulfurie acid contar iron as
rrous ,«uhat@ it may be oxidized to ferric
lf‘l‘f" bv o suitable chromate =y bi-chr o-
wate. Toen powdersd carbonate tf lmoe is
m_u]ed into ’de suuhm‘ Wnormy vy dree
sulfavic acid exis »1/1\(1 and all
iron, alumina and % pre-
cipih’z‘[ed together wit u] f(ub o£ ey and
the pure nickel and nmm)esnm solution is

filtered therefrom. T 110 resulting product is
2 pw ’1ﬁe<~, sointion of sulfates of nickel and
“The nickel is pi 'cmpl#muﬁvom
solution by s m‘n;g m powdered mag-
nesia (M) aud the preeipitytion may be
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aided by warming the solu xd by add-
ing the w »aoncma & Htﬂe at a time with con-
stant stirring in opder to n mid C:ll“ll‘yi}’lg
doewn magnesia with the nick th'ate

The reaction is 1e ';1

0O,
1 hrdrate is nol guitd puie and
: will coniain some
magnesia but en heating o dull vedness to
dehivdrate It. o :);7\\'&@19(‘1 nickel oxid is pro-

>
from

duced 70 to-74% 5f nickel
(1), is vecoversd for ve-nse
1 "

by crysta Hizing n sofficient quantity of mag-
nesinm &mf:ne from ihe solution and calcm-
ing it on o farnace-hearth And rabbling in a
sufficiency of carbon.  The changes mkm«r
place are represented hy the t«\}lu‘"mo equa-

fion:
-\io O+x‘) + O

Tt is only necessary to crvstallize and cal-

CHETTY nyln

The magonesis j

AT el
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cine encugh magn t‘\hm’ sulfate to give the
amourt of magnesium ovid re“{uued for pre-

cipitation. This process affords a method
pmaucm@ magnesia as an additional
product {far the garnisrite ove), if it be re-
auived.

What we elaim as onr i3 nvention and de-
sirc tn secwre by Lctter Puatent iy

. The herein deseribed process for the
o:u.mnno*‘ of nickel from silicate ores con-
taining other metals, which uﬂlSJSLb m. treai-
ing the ore. with a mwineral acid in sucn
q vantﬂ» as to act as a belecm ve solvent
of tno nickel over the magnesium cmnpoands
forming the gangue mateuv]s and precipi-
| tating the nickel from the solution of the
; u‘ﬂts of nickel a and other metals,

The herein desciibed -process for the
(nera“uoa of nickel from silicate ores ‘con-
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magnesinn - compounds
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metals other than magnesium and nickel and

~ precipitating the nickel from the remdining

solution. ,

3. The herein described process for the
extraction of nickel from silicate ores con-
taining other metals, which consists in treat-

~ing the ore with a -mineral acid in such
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-nickel

nantity as to act as a selective solvent of
the nickel over the magnesium compounds
forming the gangue i \
tating the nickel from the solution of the’
calts of nickel and other metals by means
of magnesia.

4,
extraction of nickel from silicate ores con-
taining other metals which consists in treat-
ing the ore with sulfuric acid in such quan-
tity as to act as a selective solvent of the
nickel over the magnesium compounds
forming the gangue materials, extracting
with water so as to obtain an aqueous solu-
tion of nickel sulfate and other metal sul-
fates, purifying the solution by eliminating
metals other than magnesium and nickel,
stirring into the purified solution powdered
magnesia_to precipitate the nickel as a hy-
drate and separating the precipitated hy-
drate, - o '

5. The hersin described process for the
extraction of nickel from silicate ores con-

.

. taining other metals.which consists in treat-

with sulfurie acid in such quan-
tity as to act as a selective solvent of the
over the magnesium  compounds
forming the gangue materials, extracting
with wafer so as to obtain an aqueous solu-

ing the ore

materials and precipi-

e herein described process for the:

a

tion of nickel sulfate and other metal sul-

fates, purifying the solution by precipitat-

ing: with calcium carbonate the metals other
than magnesium and nickel and precipitat-
ing the nickel from the remaining solution by
means of magnesia. : -
- 6. The herein described process of extract-

40

ing nickel from silicate ores containing -

other metals which consists in treating the
ore in a freshly crushed and non-weathered
condition with a mineral acid in such quan-
tity as to act as a selective solvent of the
nickel and precipitating the nickel from the
solution of the salts of nickel and other
metals,

7: The herein described process of ex-
tracting nickel from silicate ores containing
other metals which consists in treating the
ore in a freshly crushed and non-weathered

-oondition with sulfuric acid in such quan-
‘tity as to act as a selective solvent of the
nickel, extracting with water so as to obtain
an aqueous solution of nickel sulfate and
other metal sulfates, purifying the solution
by precipitating with calcium carbonate the
metals other than magnesium and nickel and
precipitating the
solution by means of magnesia. :
Tn testimony whereof we have signed our
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nickel from the remaining .
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names to this specification in the presence -

of two subscribing witnesses.
HENRY LIVINGSTONE SULMAN.
HUGH PITZALIS KIRKPATRICK PICARD.
Witnesses:
0. J. WorrH,
H. D. JamEsoN.



