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SELECTIVE CONCENTRATION OF A COMPLEX ORE
BY FLOTATION.
Introduction:

The problem of the Mining Engineer and Metallurgicsl
Engineer who wishes to treat the slimes and fine sands of a
complex ore is the recovery and separation of minerals so &s
to render a subsequent treatment of any mineral profitable,
The minersls must be separated into groups which can be
treated by different processes, because s combination of
numerous minerals is extremely undesirsble at the smelting
plant. In a lead ore the presence of zinc often depletes its
~value to such an extent that it is umprofitable to treat it;
likewise with other minerals and ores. Many systems of
gselective separation of slimes and fine sands have been tried
but with little success. The latest attempt towards this end
has been by means cof the flotation process. The eagerness to
geparate the minerals of & complex sulphide ore is seen in a
retrospection of the great number of patents that have been
issued, These psastents bring into considerstion, & vast number
of chemical solutions which are used as selectors in the
flotation process.

The object of our experiment work was to tind the best
method of selective flotation sdaptable to & particulsr ore st

hand.



The Hoover type of Minersls separation machine was used to

run the tests.

Each charge was as follows:

Ore. « ¢ ¢ o o o o o &
Water. « « « ¢ ¢« « o+ &
Dilution of pulp. . .

0il: o o o o o o o o &
Time of ruUN. « « o o &«

Speed of impeller. . .

A1l factors of

reagents.

e o o o o o 800 gme
e o o+ o+ o o 4000 "
s « o s e b tol
« o o o .5#/Ton
e o e o e 20 minutes.

. L] L4 . . * 2000 RCEIIVi.

operation remained constant except

the



Preliminary Tests.

A physicel and chemicsl test wes made of the ore &nd

the results obtaeined sare:

Alkelinity of the ore and tap water:
The tepr water required .488 pounds of sulphuric azecid
per ton to neutraldize it.

The ore required approximately 2.8 pounds of sulphuric

acid per ton to neutralize it.

Chemical Analysisg of the ore:
Pbe o o o o o o o o o 3.85%
Zhe o« o o« « o « « o B29.02%
FEu v o o o o o o o « Bo90%

AB. ¢« 4 4 ¢ o 4 o o o 0.80%
Treces of... As, Sb, Au, Ag,.

Physicel Anelysis of the ore;
Small portions of the products from the screen anelysis
were examined with the microscope to determine which mesh the

greatest number of greins were broken Iree.

Mesh « ¢« ¢« ¢ ¢« « ¢« o« &« « « 65 100 150 200 2850
No. of grains examined 10000 10000 10000
" " niddling greins 864 13 4

% - v " 8.64% 1.3% 4%



Cumulative Direct Diagram of Screen Analysis on Sample of _C'!,Qc/mq_’ﬂrd
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Conclusion.

Prom the results obtained, the selective sction of
the different reagents may be seen. The best results of
selective separation were secured by- the Horwood Process.
This was followed by results of diminishing value obtained
from the Bradford, Delprat and Wentworth processes.

Msny of the results show & tendency toward selective
separation, but they are not distinctive enough to be used
on a commercial scale. These results were obtained by
running the tests twenty minutea. Probably, if these tests
were run forty minutes or an hour, there might have been an

‘appreciable distinction of separation one over the other, to

warrant their use for this particular ore.



53

o

\
4

Missourl ScHoow oF MINES
FLOTATION MACHINE N26.

Scale ¥ =1\

/3"
[

=

i

7

— J - /6’4?-"—

4"

'J'ff

P

- .

20
/T a
~



Bibliogrephy by Selective Hlotation.

Bibliography of Concentrating Ores by Flotation,
Bulletin No. 1, Vol. 8, Jan. 1916.
Missouri School of Mines,

1. Crane, Walter R. Index of Mining Engineering literature.
2 ve N. Y. 1909-1912. Ve 1, P 61-63; vVv. 2, p. 33-34.

. 2. Hoover, Theodore J. Concentrating ofes_by flotation.

3. Delprat's method for separating mixed sulphide ores.
Eng. & Min. Jour. v. 76, p. 846. D. 5, '03.

4, Clark, Doneld. The Delprat or salt cake process for
mixed sulphides,

Eng. & Min. Jogr. v. 77, p. 122. Ja. 21, '04.

5. Ingalls, W. R. Mixed sulphide ore treatment.
Eng. & Min. Jour. v. 80, p. 289-290. Aug. 19, '05.

6. The Horwood process.
Ming. Jour. v. 87, p. 410. D. 11, '09.

7. Clark, Dbnald. Horwood process for separating zinc
sulphides. . 26, '10,
Eng. & Min., Jour. v. 89, p. 460-461.

8. ‘ireatment of complex sulphides.
Min. Msg. v. 2, p. 56-58. Jan. '10.

9. Horwood's process for the sepsration of zinc blende
from other sulphides.
Min, Jour. v. 88, p. 342, Lsr. 19, '10.

10. Ingalls, W. R. The problem of mixed sulphide ores.
Aust. Min., Stend. v. 46, p. 5282-523. N, 23, 'll.

11, Treatment of mixed sulphides by the Horwood process.
Aust. Inst. of Min. Engr. Proc. Je. 30, 'll.

12, Separation of zine and lead sulphides in slime
by flotation processes,
I‘JIino Ma-g. Ve 7, po 63_64. Jeo '12.

- 13, Separation of sulphides by water flotation.
Min. Se#. v. 66, p. 392-394. D. '12; p. 412-413, D. 26, '12,

14, Zinc and lead, Selective Flotation.
Metl. and Chem. Engineering, v. 11, p. 592-593. 0.'13

15. Selective fiotation at Broken Hill. -
Min, & Sei. Pr. v. 106, p. 915, Je. 14, '13; v. 107, p.334. Ag.30, '13.



16..Concentration 0r complex sulphide ore from the
Mary kurphy Mine.

iletl. & Chem. Engng., v. 12, p. 243-246. Apr. 'l4.

17. Demonstrating the selective action of the
flotation principle,

Iﬂin. SCi o Vo 69 'Y P. 50-51- I‘ﬂar. '14.

18. Horwood, E. J. The preferential flotation of
zinc sulphides from mixed sulphides by the Horwood process.
Proc. Aust. Inst. Min. Engrs. H¥. 12, '13, p. 333,

19. Horwood flotation process.
Min. Mag. v. 10, p. 375-376. My. 'l4,

20. Preferentisl tflotation of zine sulphide by the
Horwood process.

Metl. & Chem. Engng., v. 12, p. 414=-415 Je. '14.

21. Selective flotetion.
Min. M&g. 'V. 10, P’ 19‘20. Ja. ,14.

22, Selective flotation by Horwood's process.
Metl. & Chem. Engng., v. 12, p. 350. My. '14.

2%3. Bradford selective flotation.,
Eng. & Min. Jour. v. 100, p. 562. 0. 2, '15,

24, The Horwood flotation process for zinc sulphides.
l&fﬁl’l. & Engng. Wld. Ve 42, po 15-14. Jao 2, '15'

25, Preferentisl flotation.
Min. & Sei. Pr. v. 111, p. 668. 0. 30, '15,

26+ Ralston, 0. C. Preferential flotation.
Min. & Sei. Pr. v. 110, p. 980-984. Je. 26, '15,

27, Bibliogrephy of Recent literature on flotation of ores.
Tech. Paper 135. Buresu of lines.

28.Lavers, H. Improvement in preferential flotation.
Metl. & Chem. Eng., vol. 14, Apr. 15, 1916, p. 452.

29, Owen, 7. H. Preferential flotation of galensa and
blende.
Met. ' Chem. Eng., vol. 14, Apr. 15, 1916, p. 452;
Min. & Sci. Press, vol. 112, Jen. 8, 1916, p. 60.

30. Pickard, T. A. ed. The flotstion process.
31l. Stander, Henricus, J. Advancements and Present Btatus
of Preferential Flotation.
Mg. World, Nov. 18, 1916, p. 861.
32, Greenway, H. H., and Lowry, A. H. P.
Preferential flotaetion of minersls from mixed sulphide

ores.
Met. and Chem. Eng., vol. 14, Apr. 15, 1916, 1816, p. 452,



33, New ideas sbout flotatione.
E. & I#Io‘ da Ve 101,. Ja. 1916, Pe 22.

34, Differential Flotation., Msgnetic Separation.
E_. & Mo Jo ve. 101. Je. 1916, Pe 551."

35, llining World Index.



	Selective concentration of a complex ore by flotation
	Recommended Citation

	p0001
	p0002
	p0003
	p0004
	p0005
	p0006
	p0007
	p0008
	p0009
	p0010
	p0011
	p0012
	p0013
	p0014
	p0015
	p0016
	p0017
	p0018
	p0019

