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FLOT&LTION APrLIED 40 SILICaTE SLUDGL.

Within the past few years great success has
been made of the flotation of sulfids, and to a
certain extent of carbonates.

Since sulfids are easily recovered by
flotation it seems practicable that silicates
ocould be made to float by first sulfidizing them,
and then subjecting them to ordinary flotation
treatment.

This problem involves the treatment of a
silicate sludge obtained from the Joplin district,
the sludge will easily pass through a 250 mesh
screen. At the present time this sludge is being
sent to the tallings pond.

The experimental work of this thesis was done
along the line of present flotation patents abstracted
from the U. S. patent office bulletins, the abstracts
will follow.

Abstraets of Flotation Patents.

807601 Process of Concentrating Ores. Alfred Schwarsz.
New York, N. Y. assignor to Schwarz Ore Treating Co.
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Pheonix, Arizona.

1 The method of treating ores which consists
in subjecting a non-gulfid ore to the action of a
soluble sulfid to convert the minerel into & sulfid,

then treating the mass with a hydrocarbon and
finally separating the hydrocarbon with the entrapped
metallic constituents of the ore from the tailings.

2 Seame as (1) but sublecting ore to action of
an alkaline sulfid.

3 Same as (1) but subjJecting ore to action of an
aqueous solution of potassium or sodium sulfid.

4 Same a8 (1) but treat resulting metallic
sulfid with a melted hydrocarbon solid at normal
temperatures.

5 Seme as (4) but treat with compound of melted

paraffin and resin.

807606 Process of Concentrating Ores. Alfred
Schwarz. New York, N. Y. assignor to Schwarz Ore
Treating Co. PHoenix, Ariz., A Corporation of
Arizons.

1 The process of concentrating ores oconsisting
of mixing the ore with an adhesive agent composed of
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& hydrocarbon and sulfur, separating seid agent with
the entrapped values from the tailings, and recovering
the values from the adhesive agent.

2 Same as (1) but ore is mixed out of contact
with water with the adhesive agent and sulfur.

3 Same as (1) but hydrocarbon is solid at
normal temperstures.

4 Seme &s (1) but adhesive agent is a resinous
hydrocarbon and sulfur.

5 Same as (1) but adhesive agent is composed
of a resinous and non-resinous hydrocarbon and sulfur.

6 Same a8 (1) but adhesive agent is composed of
resin, paraffin and sulfur.

7 Ssme &s (1) but adhesive esgent is composed of
resin and sulfur.

8 Same as (1) but washing the mixture with water.

9 Same as (8( but water is heated.

1140866 R. P. Bacon. U. S. Pat. Office Bull.,
Mey 265/15

1 The method of effecting the separation of
oxidized ores from essociated gangue, which consists
in subjecting the mixture in a finely divided con-
dition, to the action of a soluble sulfid, thereby
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effecting a conversion of the oxidized ore into
sulfids, and then converting the H S present into
constituents innocuous to flotatioz, and finally
subjecting the mixture to flotation.

2 Subject to action of a soluble sulfid, thereby
effecting a conversion of the oxidized ore into
sulfids, the converting the H S present into con-
stituents innocuous to flotation, and making the
solution faintly acid, finally subjecting mix-
ture to flotation.

3 Same as (2) making solution feintly acid
by admission of sulfur dioxid.

1169142 H. B, Howland. U. S. Pat. Office Bull.,
Nov. 1, 19156.

1 The method of treating metalliferous meterials
whioh consiste in bringing the metallic conetituents
into solution and sulfidizing the metallic constituents
by means of calcium sulfid and feric sulfate.

2 Method of treating copper-bearing ores which
consists in bringing the copper into solution and
precipitating copper as copper sulfid by means of
calcium sulfid and feric sulfate.

3 Method of sulfidizing metal which consists
in bringing together a soltuion of the metal to be
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11408656 R. F. Bacon. U. S. Pat. Office Bull.,
llay 25, 1915.

1 The method of effecting seperation of sulfid
minerals from associated gangue, which consists in
subjJecting the mixture, in & finely divided con-
dition to the flotation action of colloidal sulfur;
substancially as desc¥ibed.

2 The method of effecting the separation of
sulfid minerals from associested gangue, which con-
sists in subjJecting the mixture, in a finely divided
condition, to the flotation action of colloidal
sulfur the flotation solution being faintly acid.

3 Method which consists in subjecting the
mixture in a finely divided condition, to the flot-
ation action of colloidal sulfur, the flotation
solution being produced by reaction there in be-
tween a soluble sulfid and sulfur dioxid.

4 Method which consists in subJecting mix-
ture, in a finely divided oondition, to the flotation
action of colloidsl sulfur, the flotation solution
being produced by reaction therein between a
goluble sulfid and sulfur dioxid, the sulfur dioxid
being admitted in such excess as to make the soldtion

of colloidal sulfur faintly acid.
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1098668 Henry B. Hovland. U. S. Pat. O0ffice
Bull., June 2, 1914.
Art of Treating lletalliferous Materials.

1 The process which consists in reacting on a
substantially dry metslliferous meterisl with a sub-
stantially dry gaseous sulfidizing agent at ordinary
temperature.

2 Same as above - - absence of exterior heat.

3 The process which consists in reacting on a
copper containing material with a sulfidizing agent
in the dry at ordinary temperature.

4 Reaction on dry materisls with H S geas.

b Heating on substantially dry metilliferous
materisls with H S gas in absence of exterior art-

2
ificial hest.

1094760 Terry. U. S, Pat. Office Bull., Apr. 28, 1914.
1 A process which consists in the subjection of
metallifarous_particles of ore existing as carbonates,
oxides, chlorides and sulfates, to the action of &
hydrogen sulfid gas, then subjecting the resulting
product to partial vacuum, then to egitation in the
presence of an o0il, film, forming substance and re-
covering the oil coated particles by flotation.
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2 A process for preparing non-sulfid ores for
flotation methods of concentration which consists
in the subjection of metalliferous particles in
ore pulp, to the action of hydrogen sulfid gas,
subject to vacuum treat as above.

3 A process for the recovery of metalliferous
constituents of ores, which consists in reducing
the ores to a pulp, adding a soluble metallic salt
and precipitating as a sulfid by H S to act as
nuclei for the formation of sulfidzgranules and
coagulations then subjecting the resulting pro-
duct to partial vacuum, subject this pulp to

flotation.

100220856 James M. Hyde. U. S. Pat. Office Bull.,
April 2, 1912.

1 The process of conecentrating ore pulps com-
prising a separation treaetment which consiste in
adding to the pulp & material which préferentially
coats the valuable particles of the ore.

2 Addition to pulp of an acid precipitant
adapted to resct upon the ore, allowing & time
interval to elapse prior to subjecting the pulp

to a separation treatment, then subjecting the pulp
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to a separation treatment comprising the steps of
adding & material which will preferentially coat
the valuable particles of the ore and separating
said coated particles as & concentrate by flot-

aetion.

970002 Henry Wentworth. U. S. Pat. Yffice Bull.,
Sept. 13, 1910.

1 The process of separating the ingredients
of comminuted materiel, which consists in associating
with the material a substance chemically reactive
upon particles thereof, therepy producing upon the
particles affected by the reactive substance super-
ficilal coatings of a compound different from the
original substance of the particles in respect to
film-tension of & liquid, and thereupor separat-
ing the differentiated particles by film-tension
of said liquid.
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PROCEDUKE.

DRY SULFIDIZING WITH H S.
2

Experiment A consists of sulfidizing the
dry ore with H S. The gas was generated in an H S
generator and illowed to pass over the ore. The2
ore turned black immediately.

On subjecting the ore to flotation treat-
ment the percentage of the concentrates fell
below the percentage of the original ore. This
experiment wes repeated several times with no
satisfactory results.

SULFIDIZING YHkE wkT PULP WITH HES GAS.

Experiments B - D and others shown on the
date sheets consist of treating the wet pulp
with H S. The results obtained were similar to
those gbtained'by dry sulfidizing, but the per-
centage of zinc in the concentraetes were about
1l percent better than the original ore.

SULFIDIZING wITH Nazsx

We prepared & b percent solution of sodium

polysulfid by passing hydrogen sulfid gas into a
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£ percent solution of sodium hydroxide. Ve
treated the ore with various amounts of this
solution and noted what amount gave the best
extraction. We then treated the following ore
with the above amount using various oils.

The best results were obtained under the
above conditions. We tried severasl experiments
by adding sulfuric acid to the sodium polysulfid

solution but the extraction decresased.

TREATING [HE ORE BY MEANS OF COLLOIVAL SULPHUR.

We prepared an H S solution, placed it in
the flotation machine ﬁith the ore, and added
various amounts of acid to precipitate the sul-
phur. This was done in order to try to coat the
zinc silicate particles with colloidel sulphur

and then float them.
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Hoover fType.

Machine Missouri School of Mines and Metallurgy OPERATING DATA.
|
Experimenter Klapel-Ergkins. . FLOTATION LABORATORY. Time 30m,
| Silicate Sludge. | . e - ; AE!P.:.,..H?QJ' 3200¢c ©
ORE | Assay 9.18% Zn. Amt.. ore 800 gmes . . ... -
' Speed of | machine [1700 RPM
OIL REAGENTS| FROTH RESULTS ‘
REMARKS. !
TestNo\ No. T Amt. | Kind. Kind |[Amt.| Kind |Amt. EM S Wt. [Per Ct. Wt. Per Ct.| Wt. |Per Ct.Per Ct. Ext.
: l
dro_p..el ...... |wl- L S I gmS. | 20 | . ..
..... zmmmﬂwmmﬂlotaiionmuﬂgsn.mwm-soodnmmqunymsul#Ldizihgmwithmwmmn -
A o e HoS. .. 281848 3,04
b e | | et s
Yo
v L7 .8 _Flotation. . HyS.|...good | .. Sulfidizing. of pulp......| 42| 10408 . 5.7
0 N WEIED HOS oo o e | e e e e e _
JT.|..5. . |Flotation H.S | .. good.| | Dry. sulfidizing with . | 26 _|8.25 2.9
B 1B Pine Es....
26 8 _# 1 Crecsotlags, ®00 Fair | | sulfidising with ... 89 _|7.5 7.05.
Eo | Na S
26..7 LlOnaosota..thx, 900|-Pasn|.....| Joutralized excess...... 26 .. [8.99. - 20l
F.
........... alkall with H,804 ... .

whaat_Rarm_121_1an0n 1
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Machine.. HOOYor Type. .

Experimenterflopel-Epskine.

Missouri School of Mines and Metallurgy
FLOTATION LABORATORY.

OPERATING DATA.

Time 30 Min.

e e o Amt. g 0.=-3200 oC.........
ORE Ant. ore 800. 5*11:. .............. .
. _ | ___Speed |of mach. 1700RPM
OIL REAGENTS| FROTH “RESULTS |
REMARKS, |
Test No| 170 T amt. Kind Kind |Amt.| Kind |Amt. Wt. [Per Ct. Wt Per Ct| Wt Per Ct Per Ot Ext.
; !
dropsp _s.Q.ls-.z. (01 0 RN DR SN . .EMa. Zn.'
Ho |
25 =] t\l:&atlgn, ..... 801,400 — .B8__10.25 12.00
e 2% LA Pure Pine  HEOg | . .B.|-oe | | e
L T B L] oSN PRSI [N [ UV rosopsmore) B SEESEREIEE FASHSRESHYY (RSB 1SS So1 0 0 ecy S msny [
&
1|25 5  Flotation . |HgS (800 | 48 12.14 Te® ...
_H_- ........ 2 4 ,,,,,, 3.._ B D - + -5 (SNSRI PR FORR (Ausmussuuun BSOS USROS PUURURUUR PRSSSRUUURI OSSOSO RSSO EISUOI R R —_
25. ﬁ__._._rlntatinn ....... HS..|200 ] |-59..|.9.18 743
SO - - T 75 N 1. (R PO R I IO i _
25.|.5___Plotation..|Hp> |10 41 | 9.78| 5.2
...... Je |2¢.|.2. | Puel. “HHO |5
11.8 Tar .S 150 49 |11.59 7.7
X HNOg 25 | | )




Machine_ HOOVer Type.

Experimenterkiepel-Erskine.

Missouri School of Mines and Metallurgy
FLOTATION LABORATORY.

] OPERATING DATA.

Time

jo Min.
....... Silicate-Sludge. R Amt, Ha0 3200 cc
ORE _ Amt, ore 800 gma.
__.Aseay 9,18%2n. {
. Speed . of. lmach,.. 1700 REM .
OIL REAGENTS| FROTH REMARKS RESULTS |
TestNO| 5 T Amt. Kind. Kind |[Amt.| Kind |Amt. ) Wt. [Per Ct. Wt. Per Ct.| Wt. (Per Ct.Per Ct. Ext.
| | ; | J
arops| ..o 80Le €0 |l e ‘gmﬂ: 5/ « WS IN IN Y [
1.5 Tav. ... [HS |30 1 gm. rosin added 321219 . 5.3
Lo o o i HNO. | 10
. SR ISR [N SO NN D e | s e | e | e | et | e e e
» |23 | 5. .| crude Wood¥agS | 99 NaoS_ 5% solution 11..11.32 1.8
M. SN U RS FOU) PO [ A OO
56 | .8 ___|Orecsote . Na,Sx 20
N. |22 7. PANG. BDOO | | e e e e oneeee s msneereammsnneeeses eseeese | eessesmsssonen | seeeseesseesree | semeeeseeersom |eesose e
53 | .4  _|Bucalyptue | ... | .. |
24 . |6 __|Pure Pine | ... 89, |10,.71 10.1
23.|...7...|.Crude-Wood L!Easx .20- 4 . |10.74 6.4
0. '




Machine Hoover Type. ... Missouri School of Mines and Metallurgdy | OPERATING DATA.
ExperimenterX18pel=-Erskine. FLOTATION LABORATORY. Time 30 Min.
113 0at e BB | oo e e e I Amt. HI0 3200 cp
ORE | Amt. ore 800 gms,
Assay 9.18% Zn.
, . peed if mach, 17DORPM
OIL REAGENTS| FROTH RESULTS
REMARKS. ‘
Test No No. | Amt. Kind. Kind |[Amt.| Kind [Amt. M S | Wt. [Per Ct. Wt. Per Ct.| Wt. Per Ct.Per Ct. Ext.
| |
aropsl o] B8O e (GQ ||| gmS.. | . ZNe. ... .. .
26 |..5...|Flotation [NayS, 40 - 34 (22027 2.1
P. ............................
24 | 5 Pure Pine | o
\
?'-; 7 .2 _|Flotasion [NapS. 15 Janney Mach. 200gmore | 14 |10.71 -
_______ Q- |15 | 6 | Plne
15 | 1 | pine [ T
Re | 7 |2 Flotation . NagS .15 _.Janney Mach. 200gmorse . .7... 13402 L | . 4el ...
56 |3 __|.Orecsote .
Se 1316 | 1 | Pins.__ m,zsx 15 | 9 [10.92 5.3
25_ 4 Flotation |NaoSyl5. Janney Mach..200.Gmee...|..D 9.69 _ 2.8
To15| 1 Pine Ore...




3 Hoo'er [] . .
Machine Types Missouri School of Mines and Metallurgy OPERATING DATA.
Experimenter§lapal=Ergkins.. FLOTATION LABORATORY. Time do Min.
|
Silicate 8ludge. e e Amt. H |0 3200 o
ORE Amt. One 800 gme.
_Asgay. 9.18% zn. ... 4
_ Bpeed of jmach. 1790 RPM
OIL REAGENTS FROTH RESULTS
. REMARKS. ‘
Test Noj 7, T amt. Kind. / Kind |[Amt.| Kind |Amt. EMARKS Wt. [Per Ct. Wt. 'Per Ct| Wt. [Per Ct.'Per Ct. Ext.
............ Arops|.. R .....Lp.g.l.... o9.. MR ZNe.. ‘ -
21.|..5..Nood Turp.. NagS, |15.. — 7....110.97| . 4.2
U. (45| .5 Rosdn O |l
M |26.5 . | Creosote. . |NapS 60 21:_ [11e58 303
? -
W. (63 | 1 Buoalyptus| e e e e
3713 . . . 0Ohina Wood. . .
5.2 . Pine
L - Bhim..lood..théaS; .................................................. - 12, |10.76 Bal .
-16. S..&.._..“_ b 5 &< YO NN SO DRSO B HOOS OO eeeeeeeeeeneenereeeeem o
oap
X Poc |go1.
58..5... RasSy 12.--(11.78] . 1.9
Y. .
“:';:afr‘.,::‘:'f‘:;;";i?gie :g‘)d """""" =




Machine HoOYer T¥pos .- Missouri School of Mines and Metallurgdy OPERATING DATA.
ExperimenterKlepel=Epakine. FLOTATION LABORATORY. n.
........... Silicate. Sludgs.. —hmte-Hp0.. 3200 l0c ...
L8 O Amt.. Qre. 800 gmss ...
. Aseay 9.18% zn, _
Speed..of mach.. 1700 REM _
OlL REAGENTS| FROTH REMARKS RESULTS
TestNo| N | Amt. | Kind. Kind |Amt.| Kind [Amt. > Wt. [Per Ct.| Wt. [Per Ct.| Wt. |Per Ct|Per Ct. Ext.
l |
____________ Aropd...o | . S01.| .00 S Em8. |_an__ | ... __
.8_| 5 |Flotation Na,S |60 — 10. |10.94 1.5
2 I55 |.5. . |Cresilic. a&ld. .
= | .39 ¢__|Menhaden.. |Na_s |60 8 | & .9
T, .......................... MonnaQ e &2_. B
...... 100.|.15..8 Pine
..... 22/ 4 |Pine spac..
.58 4 | Rucalypbus
42 10 . xa§S, ............
101460 | 5 |Menhaden 32, 10.76 4.7
15| 5 rine ...... )
16..[-.5....Refined. Tar




Machine_HoOYer Typa. ... Missouri School of Mines and Metallurgy OPERATING DATA.
. - FLLOTATION B ATORY.
Experimenter Ky apal-Erakina.. O LABOR O T 30 _Min.
8111088 SLUAG® oo ocrrrm e e e e e e o e . Amt. H.D_ 3200 gdo
2
ORE ~Amt.. Ore. 800 gmda. ... .
_Assay 9.18% zn. .
: e Sp@ed _of| mach. 1700 RPM
OIL REAGENTS| FROTH RESULTS
- REMARKS. .
Test No No.| Amt. | Kind Kind [Amt.] Kind [Amt. S Wt. |Per Ct., Wt. Wt. Per Ct.Per Ct. Ext.
) |
drops . sol.-|-ae. s T: PRI - W -
L1024 |8 . |Oleic acid N - (o JN DO SO FOSS O N 8../9.90 1.1
- s
' .
= S U A PO S FN (RO
H -
] ’ Y
- 1021...23 S SO K0 5 o5 Ve W o % . N UG NG PRe— — 102...2 drops..Bo.. .28. 01l . 8.- LO-.--;& .29
_102y4.168|.5 Tar.... 102 a...2.dropa No..180L1 24 13.3? 8.3
303 | 32.....|0kele. acid NapS_ 89, Be._|7008. 1.04
16.|..6.. RefinedTar | Na,S. 100 ~18.- P71 - 2.24
104. 12 10Ylete aoddl .. ||l




Machine HOOver Type.

Experimenter. X1epel-Ergkine

Missouri School of Mines and Metallurgdy
FLOTATION LABORATORY.

OPERATING DATA.

m-...ﬁilinata...sludg!....: e — -
ORE .
__A89ay.9.18% zn... . A
Speed..of -mach...1700 REM
OIL 'REAGENTS FROTH RESULTS
i REMARKS.
Test No No. | Amt. | Kind. | Kind |JAmt.| Kind |Amt. Wt. |Per Ct.| Wt. |Per Ct.| Wt. [Per Ct.|Per Ct. Ext.
|
drope ... . A2 X PSS R -gma.|zZn. . .
B e
10845 |35 | Naphthaa. .. 8. 9.08 1.58
R
}_l
T SR S —
Fels
109, S | 40 23. | 7.98 3¢9
.109¢ 130 . |Naphtha.... Nagy? | _—
Fels
...... 1104 ....|20. . |Naphtha. .. Fa, S| 20 11. | 10.61 2.5
1114 20 NaoS,| 20 5. | _7.5% «81




CONCLUSION:

Taking into consideration that our work was
carried out on a small scale, and since the con-
centrates obtained showed an increase of 3 to
4 percent zinc, it seems as tho by some special

means 1t would be possible to float silicates.
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