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To all whom «f may concern:

~ Be it known that I, AveUste JoSEPHE I'RANCOIS DE

- Bavay, a subject. of the King of Great Britain and

Treland, residing at ‘‘ Florimel,” Gellibrand street,

Kew, in the British-State of Victoria,- Commonwealth
~of Australia,

brewer and chemist, have invented a
certain new and useful Process of Separating Zinc-

" Blende by Flota,twn of which the following is a 8pec1-
- fication.
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This mvemmn C{msmta in an improved ‘process for

sepgrating zinc blende -particles from ores, tailings

and concentmtes in which they are found or with
- which thc,y are associated. I observed that with OTes,
tailings or concentrates which were apparently suit-
able for treatment, an unsatisfactory sepdration was |

- obtained and this I discovered was caused by the sur-
-~ face of the zipc blende particles being coated or asso-
ciated with carbona,tes or other substances.

- 20"

. The separation is effected by first freeing the ZINC.

blende particles from the carbonates and other im-

~purities found associated with, or coating them, by
- submitting the ore tailings or concentrates in a pul-

- nia, bi-carbonates of sodium or . b1-carb01mtes of po--

25

verized condition to the action of carbonates of ammo-

tagsium in solution or to carbonic acid gas preferably

‘in a closed vessel or to the action of any other re-agent

Whieh will bl‘ing about the separation of the coating
or covering from the zinc blende particles or to tritu-

- ration and afterwards by thoroughly washing out the

said impurities and the slimes and afterwards distrib- |
uting the pulverized ore tailings or concentrates with |

water evenly upon the upper end of an mclined table
the lower part of which delivers to a trough or well

-wherein the.zinc blende particles are readily sepa-
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rated from the remaining particles by the zinc blende
floating over the water surface to a suitable trough,
while the remaining substances sink in the water and

“may either be collected therein or be carried off for

further similar trea,tment
The term “‘water” is used to mean and n:lclude
water or other liquid on ‘which particles of Zinc blende

‘are capable of flotation. The ore (which term is here-
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inafter used to mean and include ores, tailings and |-

concentrates, in which zinc blende is found or with
which it is associated) to betreated or the soild parti-

cles. thereof must be in auch a pulverized condition-
that it will.pass through a mesh of from about 40 to 80 .
to the lipeal inch, and the sifted ore must be freed

from the carboriates and other impurities, as above

111d1ca,ted belore: the separation of zinc blende by

. ﬂotatwn can be advantageously effected.
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‘I have found that the sulfids of zmc, lead; :md'
silver ag they exist in the ore are generally ma.ted with |
- carbonatert of zinc, iron and mManganese and Gthf:r mat-—

‘ter and that 1t is impossible to separate by, ﬂotai;mu in

‘washing out as hereinbefore described:

| such a condition more than a very small proportmn of

the zinc blende particles frc.a the gangue and even

then the floatable portion contains a large proportion

of the gangue, and hence it becomes necessary to treat
the ore as herein descrlbed to prepare it for separation
by flotation.

In working this process the ore is ﬁrﬁt sifted, as here-
inbefore described, then it is delivered to. a vessel

1 containing water a,baut equal In quantity to the ore
bulk and such vessel is fitted with stirring appliances
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and preferably, if gas is to be used, should be capable .

of being hermetically sealed after the charge is within
the vessel. The ore is then treated either— (a) By

soaking the ore in a weak solution of carbonate of am-

monia, bi-carbonate of soda, or bi-carbonate of potash,

washing out as hereinbefore described.
ing carbonic acid gas through the pulverized wet ore,
either in an open or preferably a closed vessel and then
(¢) By the
use of any other re-agent which -will bring about the
separation of the coating or covering from the zinc

70
S8y fmm 1/2 to 10 pér cent solution and. afterwards -
(b) By pass-

79

blende particles and washing out as hereinbefore de- .

scribed.  (d) By trituration or friction and ‘washing
out as hereinbefore described. :
The strength of solution required, the sufficiency of
the washing out, the quantity of carbonic acid gas to
be used, the time required for the application of such

“solution or gas, and the extent of friction or trituration

necessary can be easily ascertained by a few trials, but
I have found that a one per cent solution or an equiva-
lent quantlty of carbonic acid gas even though not
under prwsure, especially if assisted by agitation or

stirring, will in the space of about an hour effect the.

required cleansing. One simiple method of ascertain-
ing when the ore is ready for separation by flotation 1s
to take a small sample, place it in a flat bottomed plate;

pour a little water on it, hold the plate at an angle of -
45°, or thereabouts, to the horizontal, when, if the ore
18 ready for further treatment, particles of zinc blende.

or other sulﬁds will be seen ﬂoa,tmg on the top of the
water.

the water in a thin film onto the surface of a trough or
well of water to be used for the purposes of flotation,

-such stream being just sufficient to carry the ore in
such thin film and to carry the floating particles over
-the surface of the water in such trough or well and into

Further such thin film of ore .

5 suitable receptacle.

The ore havmg been treated and Washed as de-
scribed, is now mixed with water to bring it to a_thin
‘pasty cgndltmn in order that upon its being fed evenly
1o the top of an inclined surface it will be carried by
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m delwemd onto the surface of the water in such a .

mapner and direction as to allow the partlcleﬁ of zinc

| blende to float and all or most of the remaining particles
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to sink therein and be collected in such trough or well.

I find that when this process 1s used & large proportion |

of the zinc blende can be floated over the surface of
the water in such trough or well and can be collected
in one receptacle, while the whole or almost the whole

of the sand and other substances with which it 1s
associated sink in the water in such well whence they
are collected. In practice as a result of my process a
very rich concentrate has been produced contlaining as
much as 53.2 per cent of zinc. |

If the separation d esired (which can be detelmm{,d
by considering the assay value of the ore) be not
effected by the first operation it is obvious that the

‘process can and should be repeated, that is to.say, the

sand and other substanices which have sunl, as afore-
said; in the water in such well should be again treated
by this process until considerations of expense render
further treatment undesirable: |

An apparatus suitable for my flotation process will
be found described in my apphcat}on for Patent No.
237,585, filed: December 19, 1904, In order that the
present process may be clearly undelstood I will briefly
describe such apparatus herein in connection mth the
mccompanymg drawings, in which: R

Figure 1 is a sectional side view of an &pparatus con-
structed according to my invention; Fig. 2.1s a front
view of the same; Tig. 3 is a-broken sectional view of
a, portion of & trough showing the application of the
adjustable lip thereto; and, Flg 4 is & broken detail

view of said lip.

The apparatus consmts in the ﬁlﬂt place, of an 1n-

clined surface or table. A suitably erected, supported

and constructed so that it can-be adjusted at-an angle
to the horizontal or, if fixed, supported at an angle of
about 45° thereto, somewha,t as shown, and preferably
made ofigr covered with metal or other non-absorbent

* “material and if desired divided by division ribs as a
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(shown by dotted lines in Fig. 2) into 2 series of races,
At the upper end of the apparatus is & feced pipe B
having perforations b along its lower side and hamng 3
rotary worm B! therein, or the feed device may be in
the form of a feed hopver or bin provided with an

adjustable delivery nozzle or mozzles, or other 1eed

device. Trom said perforsted pipe B the ore in a
pulvevized'cenditiﬁn and saturated with water is fed
in a regulated guantity supplied from o cistern as C
onto the inclined surface or table A in a thin paste.
‘D is a pipe fed from any convenient source and pro-
vided with nozzles d for supplying a small stream of wa-
ter sufficient to cziry the ore down the inclined surfacs
or table in a thin filag such being aided ©
brushes or distributers . The lower part of such 1n-
clined surface or table A dips into or terminates in 2

- shallow trough ov well I, hereinafier termed o trough,
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80 trough may be “emnts 50 8

which when the appar

1 with water
Larranged at the

use i1s filied

Fiet

tu* ig in u

to the level of an overflow lip or ledge

‘side or part of szough in frout of the inclingd table or sur-

face, and outside of said ledge is o gutter & leading awey
at o dﬁwnward inclingtion {rom such trough to g suil-
able bin; the upper end of said gutter be**- 5 :;.hig SEANIAES
low the level-of the iedge of trough F {o provicde an over-
flow therefrom, whiie Saifq 18"5;:,”" or lip I¢ ‘?;~,-, nade 1n the
form of a sliding plaiz secuvea oy thumb screws f 16 be
adjustable in order ingik height ¢f water in th
srazll extent.  Inthesad
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! trough ¥ under the lower end of the inclined table A the |

front part of an endless traveling belt or table H is ar-
ranged, which. table is carried on 1011e18 i in such a man-

ner as to have two inclined planes, one leading from un- |

der the water at front of trough to over its back edge,

and the other plane leading down theretrom to deliver
{he materials aided by a stream or spray of water from a
pipe H! to the inclined table A of another apparatus of
the same kind, the construction being repeated as oiten
25 may be necessary or desir able and erected so that the
whole will work continuously when once started.
Fig. 1 the traveling belts H are connected by a crossed
belt A! on pulleys k2 or two of the roller spindles, and to
one of which pulleys motion is imparted.

i mmtuumm action is desired the beforementioned
cisterns C should be arranged in pairs, as shown in Fig.
9 each provided with stirrers or agitators € carried on a
LGIltIEL]. vertical spindle C? to which rotary motion is'im-

parted and also they are furnished with man hole or

feed doors C3 and pressure gages C*.

In..
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C? aregas supply, and C° gasoutlet plp es, C7 watersup-"

oly, and C® water outlet pipes from cisterns, and by the

arrangement of gas pipes shown, the gas, after being util--

ized in the one cistern, may be fed to the other cistern.
The transverse brushes or distributers E work at one

end in guides B!, while their other ends are carried by
E2, the outer arm of each being at-

the pivoted levers I
tached by a rod E3 toan eccentric E‘1 on one of the wtary

shafts of apparatus.

In order to effect the separatlon required an ore,
which, either with or without washing, sifting or pre-

liminary chemical treatment, possesses particles capa- .

ble of flotation whichitis desired toseparate, and which
washingand chemical treatment may be doneinthe Cis-
terns C, is fed from the said cisterns into the perforated
pipe B and from thence onto the said inclined surface or-
table A in a thin pasty COIldlthIl and_is then carried
down by a small stream of water from the said pipe D in

a thin film, which is evenly distributed by the trans-
to the surface of the water-in the said

verse brushes ,
trough ¥ in the manner and direction favorable to the
flotation of such particles thereof as are capable of flota-
tion, and which it is desired to separate, notwithstand-
ing that many or all'of such particles may be of greater
specific gravity than the water or other liguid. Mostof

asuch particles are carried along the surface of the water:

“in the trough F into the gutter G leading away there-
from and thence into & bin at the end thereof to be dealt

with as may be desired. The residue or remainder of-_
Lhe particles sinks in the w:a,te], in the said troug]:t B-to.

the said endless traveling belt H, which carries it up-

wards 2nd over the back edge of twugh and delivers it
wo*fhaﬂr in-

sided by a stream of water from ?)1p~ H
clined tsble A at a lowes 19%1, and ¢ go om L 4
quired seperaiion s sffected, when the ultim
mainder mey be desit wvith as mey he desired.
The izngth and inclinationof tae suriace or table

oy F,_q_,..- 18-

ate re-
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, the

quam:.gu:,; of water used to form the stream osnd-the

height of thesald adjustablelipor iedge should bersgu-

lated s0 &5 to bring about a speed and d1rect10;:1 ReCes-
ssary to deliver a thin film of the ore onto the sarface of

the water in the trough and to ccr*ry 5 thin film of the

particles capable of Aotation which it is desired o sepa-
rate along such suriace and the dlmelwc)m and ?f;?uat-«
ment of i}hb endi_e:.:”l.; traveling bela 0r % mlﬂ and he

-
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- ores, tallings, and concentrates in a pulverized condition. |
comprising the freeing of zZinc ‘blende’ particles from the

20

material to ‘the action of a
*ﬂiacharging the material in a film-like manner into a body

864,507

. .

breadth of the tmugh Bh{]uld be sufﬁment to enable all ] maining ores, tailings, or concentrateﬂ whjch preclpit.nte in

or nearly all the particles not capable of flotation or

which it is not desired to separate to sink, and be deliv-

ered to the next mclmed surface or table. .
tainment of these matters can be eaally made by a few

trials having regard to the ore under treatment and the
hqm;i or liquids used and where desirable adjustments |
can.bemade in some of them W1thout altering the others. -

Hamng thus fully described my invention, what 1

c]mm asnew and uesire to secure by Letters Patent, is:
" 1. A process of ﬂ&parating zinc blende - particles rrom

carbonates and other impurltieﬂ by - first submitting “the
chemieal re- agent and then

of ‘'water by deliveriug the material in a thin paaty condl-
tion in the presence of a gtream of water upon an- iuclined
surface extending to sald body of water and then sepa-

rating the zinc blende ﬂoating on the water trﬁm the re- |

The ascer--:'{

the body of water.
2. A process of ‘separating zinc blende particles :tmm

1 ores, tailmgs, and concentrates in a pulverized condition
eomplising the freeing of zinc blende particles from the.
carbonates ami other impurities by first submitting the

25

materia;l to the action of a chemical re-agent, and then dis-

charglng the material in a ﬂlm like manner into a body of
- water by delivering the material in a thin pasty conditlon |

in the presence .of a stream of water-upon an inclined sur-
tace extending to.said-body of water, simultaneously with

~ the travel of the material upon sald inclined surface sub-
1 Jecting the material to a thiuning out action, and ttmn

aeparating the zinec. blende floating on the water from the

remaining ores, tallings or concentrates- which precipntate'

in the body of water.

- In witness whereof I hatre hereunto set my hand in pres-
| ence c:t twa witnﬁsses - |

- AUGUSTE JOEEPH F‘RANGOI& DE BAVAY

| Wltnesses :
| C. HARTLLTT .
BEDLIHGTON Bﬂm LO MB
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