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Slution appear clear. It is well to shake or stir solu-
tion more than once and warm before filtering, as
there is a point in renperature of solution, and also
qUantity of H-. S. at which arsenic is more readilv
Precipitated, and if over gassed this point is more eas-
1Y obtained by allowing solution to stand on a hot slab
for sorne time before filtering. Even with great care,
however, if arsenic is present in excess of copper some
arsenic is likely to renain in solution, but this is got-
ten rid of by next operation. Filter on rapid brown or
W hite paper, leaving prccipitated sulphides on paper
and1( wash thoroutgly with fiNe or six waters--hot
\vater hastens the operation-allowing waters to pass
into large greaker or flask with filtrate which will
contain all the nickel and cobalt and iron, together
with zinc and nianganese if any present. As these two
latter ietals are rarely met with in association with
nickel ores of commercial value. Althougli inangan-
ese is often found associated with with cobalt, we will
act as though tL:ey were not prescnt and treat with
theu later on, and proceed to separate the iron.

l Joil filtrate until all liv. S. is driven off, adding
a lttie chlorate of potaslh'to bring iron to a state f
Per OXide If arsenic be not ail precipitated by the
ast treatnent, some will be seen to precipitate on boil-
'ng, and the balance will be precipitated with the iron
as arsenate of iron. Proceed as follows:

Add slighit excess of ammonium hydrate, precipitat-
ng ail the iron, then add hy'drocloric acid at first rap-

idly and tlien drop until nearlv all the iron is re-dis-
Solved, leaving solution nearly nieutral with just a trace
of iro, still precipitated, then add acetate of soda in
Cxcess and bring to a boil when all iron will be pre-
ci Ptated; filter into large breaker, wash once and re-

1solve iron, placing filter paper and contents in
ask with Ilcl., dilute acording to amount of iron

Present, and re-precipitate in sanie manner; filter *an
another paper, test second filtrate with ammonium
Silphide, and if containing any nickel add to first fil-t rate (washing thoroughly), if not it can be discarded.
\Vhere a large percentage of iron is present it is usual
to find a little nickel and cobalt in first precipitate.

Warm filtrate, which by this time has become
rather bulky, add one or two spots of ammonium hy-
drate, and pass strong current of Ily. S. throtgh soln-
ton, whiclh will precipitate nickel and cobalt as sul-
Plide in a very short space of time, care being taken
n'ot to have a large excess of Iy. S. or ammoniun
sulphide, which will retain some of the nickel and co-balt in solution: allow precipitate to settle, and filter
on White Swedisl paper while hot, wash with water
. rough which Hy. S. lias been passed. This opera-

tion should be carried on quickly, keeping the nickel
sulphide covered with solution, or gassed water until
oPeration is finisled, otherwise if precipitate is allow-
cd to stand and become nearly dry before operation is

ished somne will pass througl filter paper on addingenm ainder,

\e have now on the filter paper nickel and cobalt
slîPhide togetlier witlh zinc and manganese if any
Present; dry thoroughly; remove the filter froni te
.Innel. and~burl in platinumi dishi, thoroughlv rernov-
ig all organic matter from the paper. iBrush the
Rides now formed into a small breaker. add Hel.

One or two spots of Hlnds. (to dissolve anv
Suphide still renaining) cleaning ont the platinum
sh liy heating with Ilel., whicli add to the main bulk
cover with watch glass and heat gently wlien ail

nickel and cobalt will lie in solution. Precipitate the
wxhole witlh caustic potash, add excess of acetic acid
and then nitrate of potash; stir occasionally with glass
rod and allow to stand for eight or ten hours covered
with watch glass, wvhen cobalt will be seen to precipi-
tate and on addition of potassium nitrate will settle
to the bottom. Decant the major portion of nickel
off the precipitate cobalt, and filter on washed white
paper, washing with two waters as gently as possible.
Add excess caustic potash to nickel solution precipi-
tating on the nickel, filter wash well. Now ve have
the two netals as precipitates, the nickel as oxide, the
cobalt as double litrate of cobalt and potash.

Although up to this point Fresenins and others
enploy practically the sanie method as the foregoing,
tie next operation I have never seen in print. It is
as follows:

For Nickel.-Dissolve precipitate with dilute Icl.,
dilute slightly, add slight excess of ammonia, which
will precipitate any iron carried through mechanically
or gatliered during different operations; filter and
wash thoroughly, care beinîg taken to avoid bulkv
solution as concentrated as possible; add Hel. o
filtrate drop by drop until litnus paper is very slowly
turned froni bilue to red (care being taken not to have
an excess of acid whiclh would render the next opera-
tion dangerous) and titrate with'a standard solution of
cyanide of potassium about one per cent strength, that
is i c.c. of Kly solution-one per cent nickel, at first
ouickly until solution shows alkaline on testing with
litmus paper, when a precipitate will be forned and
tlien slowly until all the precipitate is dissolved,
whici finishes the operation.

Treat cobalt precipitate in the same manner.
The standard Kcy. solution used for titrating cop-

per will do for the nickel and cobalt, the ratio being
as follows: Ni. 100, Co. 0. 1053, Cu. 92.3, but it -s
well to check by standardizing solution with pure elec-
Ira deposited metallic nickel; and for cobalt using
chemically "prepared" oxide of cobalt (Co. o) not the
"black" oxide (Co. 2, O. 3).

This method of titrating is more accurate if properly
manipulated than estimating the precipitated nickel
as oxide, and check samples should not verv mo:e
than 0.01 per cent. 1-oo per cent. Biy this mnethod
nickel can be made in the absence of cobalt or if esti-
mating together as nickel, in one day; if separately, re-
quires a day and a-half, as cobalt nust have tiie to
settle.

lu the event of zinc being present treat by one of
the following nethods:

First-For allov, volatilize zinc in charcoal lined
crucible until constant.

Second-If an ore of nickel containing zinc ini any-
qlantity let the twx o proceed together, and a precipi-
tatming nickel witih caustic potash a great (leal of the
zmii wil be re-dissolved and thus got rid of; wasi the
nickel oxide well, dry, ignite reduce with carbon, and
melt to metallic nickel, and the remaining zinc will be
volatilized.

Third-hn cases of small traces of zinc, titrate in the
usual lanner as hiereinbefore described, add excess of

-anide of potassium and little amlonia, then ad
sulphide of sodium or ammiîîoniumîî and boil. Anv zinc
wîll be precipitated, as vell as manganese.

A rich zinc ore is very unli kelv to contain nickl,
and if it does the nickel c~ntaincd ~would be of practic-
ally no commercial value, uinless recovered froni retort
residues affer treatment of the ore for zinc.


