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To all whom ¢ may concerm :
Be it known that I, CHARLES ROMLEY AL-
DER WRIGHT, a subject of the Queen of Great

Britain, doctor of science, consulting chemist,

5 reudmﬂ* at 3 Castillain Road Maida Vale, in
the county‘ of Middlesex, Enﬂ‘land have in-

vented certain new and useful Improvements.

in the Production of Metallic Solutions, (for
which I have received Letters Patent in Great
Britain, No. 737, dated February 9, 1833; 1n
France, No. 156,941, dated Auﬂ*ust 8, 1883
~and in Belﬂmm No 63,003, dated Ootober
27, 1883;) and T do _he1eby declare that the
following is a full, clear, and exact descrip-
tion of the invention, which will enable others
gkilled in the art to which 1t appertains to
make and use the same.

This invention relates to 1mplovements in
the production of certain compounds of cop-
per and zin¢ with oxygen and watery solution
of ammonia, which form fluids capable of be-
Ing employed for various useful purposes. 1t
is well known that when metallic copper 1s
moistened with or immersed in watery solu-
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| 5 gen is gradually taken up by the coppel from
the air, and the oxide of copper formed dis-
solves in the solution of ammonia, forming a
blue liquid.
sometimes spoken of as ‘‘copperized ammo-
nia,”’ as ‘‘cuprammonium,’”’ or otherwise as
solution of ‘' cuprammonium hydrate.’’

The object of this invention 18 to render

practicable the manufacture, with facility and
speed, of large ‘quantities of this liquid, and
also of the 'Ll]&l()ﬂ(}llbly -constituted ammonia-
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cal solution containing zinc instead of copper,

which may be ter med ‘‘solution. of zinG am-
“monium hydrate,’” and also of analogous solu-
tions containing both copper and zine, simul-
taneously. |
In accordance with my 1nvention I proeeed
as follows: Metallic copper in suitable frag-

40

the condition of clippings or cuttings of sheet-
copper, or in the form of copper tilings or of
- precipitated copper, 18 covered with a solution
of ammonia in water, or with a wealk solution
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tion of ammonia and exposed to the air, oxy-

This ammoniacal solution 18

This stream of alr may pass through the tower

- ments, either in small lumps of solid metal in

of cuprammonium hydrate containing an
amount of free ammonia in solution depend- 50
ent on the strength of the copper solution ul-

timately reqmled A current of air is then
caused to pass through the whole by means of

‘any convenient air-pump or blowing-engine

in such a fashion that the bubbles of air pass 5 5
over and among the portions of metallic
copper, which, if in powder or in particles .
or pieees of _only minute size, may advanta-
geously be kept more or less in suspension in
the [liquid by means of any convenient me- 60
chanical agitator. In a few hours the liquid

“becomes satul ated with as much copper as it

can per mmently dissolve, the rate of solution
varying with the form of the vessel containing
the materials, the strength of the ammoniacal

fluid, and the mte of the passage of the stream
of air.

As an e*e:amp]e ot the manner in which the

‘process may be carried out may be.given the
‘following:

A vertical eylindrical tower is con-
structed of wrought or cast iron and provided
with a perforated false bottom or grating a few
inches above its base. The: tower may be
twenty inches in internal diameter and ten
feet in height. Cuttings of sheet-copper are

thrown into this tower so as to fill it, the cut-

tings being loosely piled on one another. The

tower 1s then filled with watery solution of .
ammonia within a few inches of the top, or
less completely, so as to allow for frothing.
A stream of air is then injected under the
false bottom, either by means of an external
pipe communicating with the tower at that
level or by means ¢f a pipe passing to the
base of the tower down the inside thereof.
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at a rate of from:five thousand to fifteen thou-
sand gallons per hour. If the watery solu-
tions of ammonia be about half saturated—
that is to say, if it contains about one hundred go

“and fifty pounds of actual ammoniain one hun-

dred gallons of fiuid—a few hours blowing will
cause the ammonia solution to take up practi-

cally as much copper as it can permanently
retain in solution—viz., about twenty pounds g5

| of co:ppel in one hundred gallons of fluid.
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‘The progress-of the action may conveniently |
be: tested from time to time by drawing a
sample.of the fluid and determining, by means
-of well-known simple mnlytlml methods, the
‘actual quantity of copper in solution, so that
the blowing may be stopped when the Liquid:
18 Suﬂimently 11011 In.copper for' the pwtlenlfw

- purlwse in view.
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o (_3-‘:}11I:Jus::ctze,d3 so that the same. air-stream trav-

- erses all. of them 1n suecession,

- the amount, of ammonia-gas which is unavoid-
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ably lost through being cmrled away by the |
1Ssuing: air 18 nmtwmlly diminished in pro-
portion to the total qrnntlty of 001)1)(31: dis-
solved. - - T
If 1t bc desued W]_IOH_‘} to ‘Wﬂld wealxeulnn“
'rof the fluid as regardsthe amount:of ammonia |
- present therein, the air-stream may be mixed |

with a Sulhcleut quantity of ammonia-gas be-
fore passing into the towers, which may be

conveniently done by causing the alr to pass:

through a solution of ammonia of suitable

streng th or through a mixture of sulphate of :

‘L]]llllO].‘ll[L and milk of lime, or other materials
which will generate ammonia in ways well
knownto cllelnlsts By mereasing the amount
of ammonia relatively to the air with which
1t 1s admixed, it is practicable not merely to
avold W’O’l]x@lllﬂ”' of the solution ultimately
obtained as re“ards the amount of ammonia
present; therem but also to increase the am-
moniacal cutrennth of the fluid.

When a ]‘uﬂe bulk of liquid already con-
taining some copper in solution and enough
ammonia to enable it to dissolve addltlon'ﬂ
copper 18 required to be so treated that more
copper 1s to be dissolved therein, T find it
advantageous to proceed in the followin g way:
The tOt‘ll liquid to be treated is collected in a
suitable tank, from which it is pumped into
the first of a series of closed-in towers, enter-
ing at the base at the same level as the air.
W’hen the towers are thus sulficiently filled
by reason of the liquid overflowing from the
first tower when filled into the nextt and so
on, the air-current is made to pass thmun‘h
the series of towers, the liquor being still
pumped 1n, 8o that at the far end there issues
from the exit- -pipe not only air with a little

state. :

escape,

Inste‘ld of a. peI for tted Lﬂse bottom or ﬂ*mt
o, the base of the tower may be fitted _Wlthﬂ
oan imn; pipe bent spirally or constructed star
.+ shape, and perforated at. intervals with holes
. .1n such a way that when this pipe is eonnected:
with the air-supplyv. a multitude of little:
. 15 streams of air issue through the holes and rise |
. up 1n the tower, as they would do through the |

-~ ioperforations of the false: bottom% or | 1111‘011&11:

- the Interstices of a grating.: - @ ' L

I find it qdvantaﬂ eous to close in the t(}“ er |

at the top, .prmfldms a suitable man-hole for |
charging the tower with cuttings of copper:
from tlme to time, as required, and a pipe, by
-means of which the issuing air can be led away |
to the base of a second smular tower, through.
which this air 1s ‘also: made to: pctssL
~four, or even more such towers may thus: ;be?

1 first. above

its surfaee moists.
Three, |

“In . this way |

ammonia-gas, ‘but also solution: of cupram-
‘moniam h} drate in'a more or less frothing:
AI'he 1ssulug air, fluid, and froth.arve led -
into'a sufticiently capacious tank, which may. .
‘be conveniently eovered over and provided: - -
with an exit-pipe near the top for the air to'
Inthistank the froth breaks,andso- =+ =
75

the bottom of the tank, from which it is run- =
‘by gravitation or pumped eithertoastore-tank '
for use or back again to the original tank
from:which it was pumped to the towers, so.
as to be pumped again through the towers,
and thus further str enﬂ'thened as 1‘eg*’L1‘dS the B

lution -of cuprammonium hydrate. collects at

amount of copper 1m: solutlon

~ Sometimes, instead of promdlng the needed.a RIS
ammonia in the form of -a-watery solution, as =
.described, I proceed: as follows:
Metallic copper 1in lumps_.cm fragments.of eon- .

venient size'18 loosely piled 1nside a vertical - -

pipe or cistern over.the copper, so as to keep

trickles over the copper.

“tube or tower:or other: conveniently-shaped -
~vessely and water:1s allowed to trickle from- a7,
9o
At the basc-of the towera:
current. of air, mixed. with ammonia-gas, s
~caused to pass mto the tower, so as to ascend
{-upward, meeting the descending water as it -
~Under these con-
| ditions the copper becomes oxidized, and the

water dissolves, first, the ammonia-gas, and,

towerisasolution of cuprammonium hydrate,

- secondly, the oxide of copper formed, so that RS
-the liquor whieh passes out.at the base of the
TOO 0
the strength of which depends on the propor- - -

tions subsisting between the bulk of the mass . '+
of copper, the quantity of ' water trickling over -~

1t, and the amounts of air and ammonia-gas
supplied in a given time. The same result is
equally arrived at if, instead of water, a weak
solution of ammonia or of cuprammonium hy-
drate be allowed to trickle over the copper.

As another form of apparatus suitable for
carrying out the process may be mentioned the
following: A vertical iron towerortubeis pro-
vided, which may be ten inches in internal
diameter and ten feet in height, and I fill it
with fragments consisting of scraps of copper
or cuttings of copper-sheet. Onto this mass
of copper loosely piled togetherI allow water
to trickle, while at the base of thetower I pass
in, by means of a pipe, a mixture of air and
ammonia-gas, which, passing upward through
the fower, acts on the copper and water pres-
ent, forming asolution of cuprammonium hy-
dmte which 1s allowed to trickle out at the
base of the tower into a tank or other con-
venient receptacle.

The rate at which water should be admitted
to the tower depends on the proportion sub-
sisting between the ammonia-gas and the air
also ‘ldl‘ﬂltted and on the ftbsolnte quantity
of ammonia passed through the tower in a
given time. If the mixture of airand ammo-

nia-gas be such as that contained in the spent
alr passing out from a series of towers, such
as those first-above described, the water must
be admitted only in a comparatively small
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gquantity; otherwise the issuing cuprammoni- y If in working; as helembefme deseubed 2

um-hydrate solution will be too weak to be of
practical value. More water may be admit-

ted whenlarger quantities of ammonia-gas are |

5 present, such as are obtained by conuecbmg

~with the base of the tower a pipe into which:
is led not merely air driven by a blowing-en-.

gine, but also ammonia-gas generated by well-

known chemical processes, such as heating

I0 together sulphate of ammonia and lime. In

| thls case, 1f it be required to make a sclution

of great wmmonncal strength, it 18 desirable to

apply some well-known means of cooling to

the tower—such as a water- J&Gl{et—ln order

15 to avoid the heating of the liquid owing to the

~ heat developed during the condensation of the
ammonia in the watel

In certain cases I find- th’Lt it 18 admnta-

- geous to, use a series of towers, so that the

20 stream of air mixed with ammonia-gas shall

- pass through each in succession, the weak so-
lution of cuprammonium hydrate obtained in

- the later towers of such a series being em-

ployed instead of water to trickle over the

25 copper contained in the towers arranged ear-
. lier in the series. -

- In certain cases 1 find that 1t is advanta-

geous to proceed in the following way: By

_ means of a series of suitable towcrs a solu-

30 tion of cuprammonium hydrate is plepared

containing a certain amount of copper in so-

lution fmd a-considerable quantity of ammo-

‘nia, so that the fluid is capable of perma-

- nently dissolving more copper than is actually

35 present therein. 'This solution is readilyreg-

ulated as regards the quantities of ammonia-

and copper dissolved therein by suitably reg-

ulating the proportions between the ammonia-
oas and the air led thr ough the towers and the
40 Tate of passage of the mi::iture of air and am-

- monia relatively to the water used. The so-

lation thus obtained is then pumped, together
with air or with a mixture of air fmd a1 -
monia-gas, through a second series of towers,
45 elther once or repeatedly, untilit is of suffi-

cient richness in copper. The air which is-
sues during this part of the operation from |
~ this seeond series of towers is-led through a

_bnal or exhaust tower, and the weak solutmn
50 of cupramuwonitim hydrate thus obtained is
employed instead of water in the first series
of towers. In this way the ammonia that

would otherwise be carried away from the
cecond set of towers by the issuing air isprae-

55 tically wholly recovered. -
This invention also relates fo the pmdue
tion of solutions containing zin¢ ammonium
hydrate, either alone or admixed with Cupmm-
monium hydrate.
60 It is well known to chemists that zine pos-

- sesses the power of displacing copper from va- |

rious ot its compounds. To the general rule
cuprammonium hydrate 1s no exceptwn SO
that if .cuprammonium -hydrate be digested

65 with metallic zine, copper is deposited and zinc
ammonium hydlate 10r‘med

-mixture of metallic copper and metallic zme

in pieces or fragments be employed instead of
copper alone, the result is that a solution of 7o
cuprammonium hydrate is first formed from

| the copper present, and is then more or less
completely decomposed again by the zine,
forming a solution containing zinec ammonium
hydrate, together with such-an amount of cu- 75

prammonium hvdmte as has escaped decom- |
1)081131011 -

Instead ofﬁusmcr a mixture of separate frag-
ments of copper ‘md zine, I have found that

l.

| the two metals, alloyed together in the form 8o

of brass, or of other similar mixtures of metals
essentially consisting of copper and zine,with
but small amounts of other metals, may be
employed with the same result—that is to say,
of producing ultimately a solution containing 85
both zine ammonium and cuprammonium hy- -
drates simultaneously.
If it be desired to pr oduce a solution con-
talning simultaneously both copper and zine,
the fmmﬂl being present in greater quantity go
relatively to the latter than can be obtained .
by the solution of brass alone, a mixture of
metallic copper and of copper-zine alloy is to
be employed, the quantity of the former being
‘proportioned to the extra amount of copper g5
ti.at 1t 18 deswed Lhat the 30111131011 should con-
tain.
"When it is desu ed to pr oduce a solutlon of
zine ammonium hydrate free from copper,
this may be obtained by making either a so- 100
lution of cuprammonium hydrate or one con-
taining both cuprammonium and zine ammo-
nium hydlates by any of the above-described
ways, and then digesting the liquor for a suffi-
cient time in. closed vessels with fragments of 105
‘metallie zine,
- Having now deserlbed the nature of my said
invention and:the manner in which the same
may be carried into effect, I wish it to be un-
derstood that I.-do not conﬁne myself to the 110
‘exact details as above described in the ex- o
amples given, inasmuch as the shape and di-
ntensions of the towers, vessels, and other
appliances employed and their material mode
of construction and arrangement, and the ve- 11x
locity and amount of air- curreut used and the
amount ofammonia-gasand of water employed |
may be varied to a larn*e extent, and must be
80 varied to suit partleular cases; but |
What I claim as my invention is— 120
The hereinbefore-described process of treat-
ing metals to produce solutions, which con-
sists in subj ectlng fragments of copper, &c.,
‘to the action of water, ammonia, and a stream
or streams of air, substantla,lly as set forth.

CHARLES ROMLBY ALDDR WRIGHT

WVltn esses
| JNO. DEAN,

J. WATT,
. Both of 17 G?"acechm ch St?"eet Londona
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