Patented Jan. 18, 1938

UNITED STATES

2,105,827

p-.aiTENT OFFICE

2,105,837
OONCINTBA'I'ION OF Noumnuc IIN
ERALS

mx.mon.nmbm Fia., assigner {o

Ceorperation, New Yerk,

Phesphate Recovery
N. Y., a corporation of Delaware

Neo Drawing.

. v . 2 Claims.
The present invention relates in general to
ore concentration, and more particularly to con-
centration of non-metallic minerals included in
tha group: eonﬂstlnc of phosphates, barite and
8 fluorspar.
The object of the invention is to provide for an

improved process enabling the above-mentioned

minerals to be expeditiously and effectively con-
centrated from their ores hy fiotation.

10 In accordance with the invention, & pulp of

suitably divided particles of the ore containing
the non-metallic mineral to undergo concentra-

tion is first conditioned by agitation with flota- -

tion agents hereinafier stated, and is thereafter
18 heated sufficlently to cause air flocks of the non-
metallic mineral particles to form, these flocks
rising to the surface where they may be skimmed
or floated off. This second operation may be

carried on in any suitable open. vessel instead

20 of in a flotation machine, and has been found to
‘yield excellent results with relation to both con-
tent and recovery of values in the floated mate-
rial, these results being comparable in every way
to those obtained by the usual procedure accord-

98 ing to which the pulp is agitated and aerated in
a flotation machine at normsal temperatures.

The conditioning of the pulp is carried out
with the aid of a substantially insoluble and un-
saponifiable oll, together with a cooperating agent

3 which causes an ciling of the non-metallic min-
eral particles by that oil preferentiaily to the par-
ticles of the gangue. As the cooperating agent
many substances have been found useful, these
including fatty acids and soaps of fatty acids,

- 88 sulphonated fatty acids and soaps of sulphonated
fatty acids, and naphthenic acids and soaps of
naphthenic acids.. Frequently, the substantially
insoluble and unsaponifisble oil and the cooper-

- ating agent are employed with alkali and a froth-

40 ing agent. If the cooperating agent i1s a_fatty
- acld or fatty acid soap containing less-than 13
carbon atoms, an activating agent in the form of
a-soluble salt of a metal should additionslly be

™ employed to render that acid or soap effective.

It is understood that the process of the In-

vention is one of flotation within the modern -

meaning: of the term, the reagents heing em-
 ployed in such small ainounts that their effect
so Of buoyancy on the non-metsllic mineral parti-
cles i negligible,
'roptepl.retheoretorttuhnent it is usually

subjected to & grinding operation and the ground -

ore is preferably clsssified to remove all particles
88 except those more nuhhle for eficient operation.
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Ordinarily the over-size particles are separated

by screening, the remaining material being then

‘subjected to a desliming operation. 'The over-
size material is usually reground, deslimed, and
added to the deslimed undersize; or it may be
reground, added to the undeslimed undersire,
and this mixture then deslimed.

The following examples describe certain tests
which have been made in carrying the invention
into effect, the reagent amounts given in each re-
ferring to proportions figured on the basis of the
dry weight tonnage (2000 pounds) of the mate-
rial treated.

Ezample I.—Deslimed ore from Mulberry Plor-
ida, consisting mainly of so-called bone phos-
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phate of lime (tricalcium phosphate) and silica .

and of a particle size to pass through & screen of
35 meshes to the lineal inch, was made up with
water to a pulp of about 70% solids. This pulp
was agitated in an impeller-type mixer; and, dur-

ing agitation, the silica tafling, was twice simi-

larly retreated in the heating pan at a tempera-

-ture of approximately the boiling point of the-

water, without further addition of reagents. The
tailings of these cleaning operations were as-
sayed separately and were found to constitute

middlings which, in practice, would be returned

' to the heating pans wherein addjtional recovery
of values would be obtalned. The resulis are
indicated in the followlnz table:

=
Petoent Pamo_nta-y Percent

| “welght’ recovary | Ratio
B.P.L| Ing. } B-P- L
(. 100.0 35.16 100.0

Concentrate._.. ... 2.8 71.44 | 5.02 87.0 2.34
iddling 0.8 45.01 |. “LO
Middling #1 1.8 36.37 L8
5.6 - 6.8 10.2

Example II.—A sample of the same deslimed
ore was processed in the same manner as indi-
cated in the preceding example, except that agl-
tation of the pulp in the mixer was carried out
with 1 pound of caustic soda, 1 pound of lead
nitrate, 8 pounds of fuel oll, 10 pounds of caprylic
acid, and 0.14 pound of the kerosene-rosin solu-
tion. As in the preceding example, large air
flocks carrying the phosphate values formed and
rose to the surface upon treatment of the diluted
pulp in the heating pan, again a temperature of
approximately the boiling point of the water in
the pulp being employed for this treatment, as
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well a8 for the subsequent two cleaning opera
tions. The resuits were as follows:

© | Percent nny Peroent
I'fkhmtt recovery | Ratio
B.P.L.| Ins. | B-P. L
100.0 |  aLsel_.___
. 8.7 71.34 | 8.32
1.8 57. 11 ......
2.0 30.24 |____._
5.5 10.98 ...

Ezample III —Here 0.8 pound of caustic soda,
4 pounds of fuel oil, and 1 pound of sulphonated

.Ted ofl were employed for conditioning a pulp of

the same deslimed ore and of the same consistency
as In the preceding examples, the period of agi-
tation in the mixer subsequent to addition of the

‘resgents being the same as before. The sul-

phonated red cil was obtained by treating 90
parts by weight of red ofl (crude oleic acid) with
10 parts by weight of concentrated sulphuric acid

face upon treatment of the diluted pulp in the
heating pan. Here the rougher concentrate ob-

tained by this treatment was only once cleaned - T.‘ﬂﬁ”“'

by retreatment in the heating pan. The proce-
dures were otherwise the same as already indi-
cated, both the treatment resulting-in the pro-
duction of the rougher concentrate and the fol-
lcwing single cleaning operation being carried out
at a temperature approximating the boiling point
of the water in the pulp. The followlnz results
were obtalned

" Example IV.—A pulp of the same deslimed ore

and of the same consistency as before was con--

ditioned in the mixer with 1 pound of caustic
soda, 2 pounds -of fuel oil, and 2 pounds of
naphthenic acid, the period of agitation subse-
quent to addition of these reagents being again
approximately two minutes. As before, treat-
ment of the diluted pulp in the heating pan
causedlargeairﬂookncarrylnsthephuphate
values to form and rise to the surface. Aa:lnA
the next preceding example, the rougher con-
centrate thus obtained was only once cleaned by
retreatment in the heating pan. Again a tem-
perature of approxlmtpu the boiling point of the
water in the pulp was employed for both the

treatment resulting in -the production of the

rougher concentrate and the single cleaning op-~
obtained:

"_..eration. The followlu renntswere

t‘ Pa_mnt aseay t T
ol B.P.L.| Ins. L i
o] szw 100.0
4 T s 17w
o] »mw 53
| k47 11
. Esample V.—A high-grads barite ore from
Cartersville, Georgia, was taken for the purpose
of this exa.mple A deslimed nmple of this

75

Again, large air flocks carrying
the phosphate values formed and rose to the sur- -

Percont assay Percent :
oot | ogrery | Ratio
B.P.L.| Ins. | ¥ **

100,0 8.13 ' 100.0 :
3.5 73,85 | 4.74 87.7 3.0
- 3.7 3573 |...... 'S @
- 6.8 3.89 (oo {8 - 1) O

ore,

2,105,837

consisting ma.lnly of barite and silica and of aDpar-
ticle size to pass through a screen of .35 meshes to
the lineal inch, was processed in the identical
manner indicated in Example I, except that the
reagent proportions were as follows: caustic soda
0.4 pound, fuel oil 2.98 pounds, fish acid 0.8 pound,
and kerozene-rosin solution 0.14 pound. " As be-
fore, large air flocks carrying the values formed

~and rose to the surface upon treatment of the

diluted pulp in the heating pan, both this treat-
ment and the subsequent two cleaning operations
being again carried out at a temperature approxi-
mating the boiling point of the water in the pulp.
The following results were obtained, middling #1
being .of higher grade than middling #2 appar-
ently because of the much larger quantity of ma-

. terial which dropped in the first clea.nlng opera.-

tion:
’ | Percent assay | ¢
Perejgx: . -| Percent
W . . Very Ratho
‘BaB0y { 510, | Ba8D
wo.0| snef ss2]| 1000
™3| osot] 23] sx7| i
24] 7meslisge P I
2.0| saorium 9.3
84| 6550|7080 SR N

Example VI.—Here a synthetic mixture of ap-
proximately equal quantities of fluorspar and
quartz, and of a particle size to pass through a
.screen of 28 meshes to the lineal inch, was pre-
pared and deslimed, the deslimed mixture being
made up with water to a pulp of about 70%
sollds. This pulp was conditioned in the mixer
with 1.02 pounds of fuel oil, 0.38 pound of fish
acid, and 0.14 pound of the kerosene-rosin aolu-

" tion heretofore descrlbed the period of agitation

subsequent to addition of the reagents being
sagain about two minutes. In the same manner
as before, the oondltloned pulp was diluted and

ment in the heating pan, a temperature of ap-
proximately the boiling point of the water being
also employed for this cleaning operation. The
following results were obtained: -
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Percent samY | porenns
: CaFy | 810y | OoP
) o R 1000 essleme} 1000 ... '
Concsatrate... ... .. 4,11 8.47] 0.8 229 244
Middlng. ... . 3.6 43.19 | 81.87 b X} .
Talllng.....ooevcinnae 55- 3 277 | A% % ) TR

Wherennnthemmpleshetﬂncofthecondl-

" tionied pulp was carried out to approximately the

bomnxpoin of the water therein, it is under-
stood that the invention is not limited to any
rlpecmo temperature of treatment of the condi-

since the best and most economical

70

[
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What is claimed is: )

1. A process of concentrating by ﬂotatlon a
non-metallic mineral included in the group con-
sisting of phosphates, barite and fluorspar, which
comprises agitating a pulp of suitably divided
particles of the ore containing the non-metallic
mineral, in the presence of a substantially insolu-

" ble and unsaponifiable oil and a cooperating agent
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causing an oiling of the non-metallic mineral par-
ticles by that oil preferentially to the particles ot
the gangue, heating the pulp sufficlently to cause
alr flocks of the non-metallic mineral particles
to form and rise to the surface, and collecting the
floated material, said oil and cooperating agent
being employed in such small amounts that their

effect of buoyancy on the non-metallic mineral .

particles 1s negligible.

CERTIFICATE

FRANCIS

2. A process of concentrating by flotation a
‘non-metallic mineral included ir the group con-
sisting of phosphates, barite and fluorspar, which
comprises agitating a thick pulp of suitaply di-
vided particles of the ore containing the non-.
metallic mineral, in the presence of a substan-

tially insoluble and unsaponifiable oil and a. co--

operating agent causing an oiling of the non-
metallic mineral particles by that oil preferential-

1y to the particles of the gangue, diluting the.
pulp, heating the diluted pulp to approximateiy

the boiling point of the water therein, and col-
lecting the floated material, sald oil and co-
operating agent being employed in such small
amounts that their effect of buoyancy on the non-
metamc mineral particles 1s negligible.
FRANCIS X, 'I‘ARTARON.

OF CORRECTION. .

X. TARTARON.
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Jenuary 18; 1938.

It 1s hereby certified that error appears in the printed specification
‘of the above numbered patent requiring correctlion as follows: Page 1, second
column, line 19, before "pulp" first occurrence, ‘insert the word thick-
and line 21, after "agitation," Insert the following-

'the following agents were added.thereto: 0.l pound of caustic

_sbda, ;.21 pounds of fuel oil, 0.7T7 poundof fiah acid, and O. 1)+ -
pound of a frothing agent consisting of three parts of crude rosin _

After addition
of the reagenta the pulp was further agitated for about two min-

"utea. The pulp thus conditioned was diluted and heated 1n a flat
pan to approximately the boiling point of the water therein. At
this point large alr flocka carrying the phosphate values . formed
and rose to the surface » leaving the silica at the bottom of the
psn. This floated material or concentrate was skinmed off and,
upon renoval of-

'residue dissolved in one part of kerosene oll.

and that the aaid Letters Patent .should be read with these corrections there-
in that the same may conform to the record of ths case in the Patent Office.
Signed end sealed this 22nd day of February, A. D. 1938.

Henry Ven Arsdale,
Acting Commissioner of Patents.

(Seal)
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