MISSOURI

S&l

Library and

Learning Resources Scholars' Mine
Masters Theses Student Theses and Dissertations
1932

Concentration of an oxidized lead ore from Southeast Missouri

Robert Edward Evans

Follow this and additional works at: https://scholarsmine.mst.edu/masters_theses

b Part of the Metallurgy Commons
Department:

Recommended Citation

Evans, Robert Edward, "Concentration of an oxidized lead ore from Southeast Missouri" (1932). Masters
Theses. 4805.

https://scholarsmine.mst.edu/masters_theses/4805

This thesis is brought to you by Scholars' Mine, a service of the Missouri S&T Library and Learning Resources. This
work is protected by U. S. Copyright Law. Unauthorized use including reproduction for redistribution requires the
permission of the copyright holder. For more information, please contact scholarsmine@mst.edu.


https://library.mst.edu/
https://library.mst.edu/
https://scholarsmine.mst.edu/
https://scholarsmine.mst.edu/masters_theses
https://scholarsmine.mst.edu/student-tds
https://scholarsmine.mst.edu/masters_theses?utm_source=scholarsmine.mst.edu%2Fmasters_theses%2F4805&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/288?utm_source=scholarsmine.mst.edu%2Fmasters_theses%2F4805&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsmine.mst.edu/masters_theses/4805?utm_source=scholarsmine.mst.edu%2Fmasters_theses%2F4805&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsmine@mst.edu

CONCENTRATION OF AN OXIDIZED LEAD ORE FROM SOUTHEAST MISSOURI

R. BE. Evans

A
THESIS
submitted to the Faculty of tﬁo
SCHOOL OF MINES AND METALIURGY OF THE UNIVERSITY OF MISSCURT
in partial fulfillment of the work required for the
m or

Mester of Spgilense in Netallurgy

Rolls, Missouri,

193 2.

msiniypi Valley Experiment Station,
United States Burean of Nines,
Rolla, Missouri.



TABLE OF CONTENTS

Page

Proface « « ¢ ¢ ¢ o o o v o o o 6 o 6 0 06 0 s 8 s o0 s e
AcKnowlodgments « o o ¢ o o o v 6 6 o o s 6 0 e o 0 s o »
Introduotion .« « o o ¢ ¢ ¢ 2 o o ¢ ¢ 5 s 0 0 00 2 e o0
Seop® Of WOrk DON® 4 o « ¢ s ¢ ¢ ¢ o 0 o o 0 0 0 0 ¢ 0 o

Dea@riptionot()re‘o...b... ® & 0 ¢ o o s 0 @ s o @

8 b v n w o

Oﬁq.aticnei’thohaﬁmerals ® ©® o o & & ¢ 0 © o o e @
Ooncentration"fegts.....-o ® o 6 o % o 06 0 0 6 o @ 13

Gra'ity Conoontradion « ¢ « o ¢ ¢ ¢ s ¢« s o o ¢ o o

& &

Flotation o+ o o ¢ o ¢ o o ¢ o 0 0 00 000 a0 o0
Sumary of Concentration Results o« ¢« « ¢ ¢ ¢ o . ¢ o 32
smaryanddonelulions................-. 24
BIb1{OZTBADHY « o ¢ « o o ¢ o o ¢ ¢ 6 o s 0 s 00 000 ¢ 26

In&ax..............o. booooooooom



JLIUSTRATIONS

Page
Figure l. Cerussite replacing galena « « o« ¢« o ¢ o o ¢ o 5
Figure 2. Gelena almost entirely replaced by cerussite - 8
Figure 3, Wilfley laboratory econcentrating table end
mcohanieal Te®dOT o o ¢ o = o o o o o 14

-11 -



Table 1,
Table 2.

Table 3.

Table 4.
Table S,

Table &8,

Table 7,

Teble 8,

Distridbution of lead in a gravity concentrate
Screen analysis of *red® ore crushed to 10 mesh
Gravity concentration test on classified "red”
ore crushed to 10 mesh « ¢ « « o « o« o « &
Flotation test without sulphidizing « « . « « »
Flotation test with entire feed sulphidized . .
Flotation test in which sulphidizing was con-
v fined to the scavenging treetment ., . . &
Flotation lock test in which sulphidizing was
fined to the secavenging treatment . . . .

Composite gravity and flotation test . . . . .

- 11§ -

Page

15
19
10

21



CONCENTRATION OF AN OXIDIZED LEAD ORE FROM SOUTHEAST MISSOURI
- by -

R. B. Bvans

PREFACE
This thesis 18 presented to the Fasulty of the Sghool of
Mines and Metellurgy of the University of Missouri im partiel ful-
fillment of the work required for the degree of Master of Seiensce in
petallurgy.
The results of the investigation embodied herein were ob-—
tained from work carried on at the Missismsippi Valley Experiment Stat-

ion of the United States Buresu of Mines, working in cooporation 'ith'
the Missouri School of Mines and Metallurgy, Rolla, Missourt.

The writer wishes to express his indebtedness to M. Will H.
Coghill, Supervising Engineer of the Mississippi Velley Experiment
Station of the United States Bureau of Mines for his supervision and
helpful suggestions; to Mr. Fred DeVeney, Assocliate Ictallnrgiat of
the same station, with whom the writer was anpeiated, for his guid-
ance and advise; te Mr, S, R. B, Cooke, Research hllqr, for help in
petrographie work; and to Mesars. 0. W. Holmes and Albert Ollar,
Chenist and Junior Chemist of the Stete Mining kperimont‘ Station. and



the Missiasippli Valley Bxperiment Station of the United States
Bureau of Mines, respectively, who made the chemical analyaes re-

quired by the investigation.

INTRODUCTION

In the main ore bodies of the Southeast Missouri Lead
Belt the lead occurs as gelena disseminated in dolomite. The con-
centration in the mills is by tebling emd flotation. The grade of
the ooneentrates and the recevery of the galena are execellent,
However, in ocertain areas of same of the minea ere has been develop—
ed that does not concentrate so readily. Beocause of 1is reddish
brown color this ore is known locally as "red ore", and the presence
of oxidized lead heas been suspected.

The purpose of this investigation was to determine the
extent to which oxidized lead minerals were present in the ore, to
ascertain the menner in which they mtutqod with nomual flotetion
practice, and to devise, if possible, a satisfaectory method of

eoneentration.



SCOPE OF WORK DONE

Petrographic examination revealed the presence of Iead
carbonate, cerussite, and in much smaller proportion lead sulphate,
anglesite. A staining method and chemical method were employed to
determine the percentages of these minerals. Results of these tests
confirmed the opinion of mill operaters that the ore was consider—
ably oxidized.

Gravity concentration tests were made., These showed that
much of the galena and sceme of the oxidigzed minerals were smensble
to0 regular mill "gravity® metheds.

Numercus flotation tests were made using & feed of ap-
proximately two per cent of leed, which was composed of ecmbined
table middlings and tailings, and classifier slimes. The uge of
customary fletation resgents gave very poor lead recoveries.

The effect of seluble selts on the flotation process was
investigated and found of ne partigular importsnee .

Sulphidizing agentzs were then employed in flotation., Ais
good results were obtained by the use of sodium sulphide, tests
wore mede in order to find the correct time for its additien te the

circuit and the right emount for most sstisfactory ecnscentration.



After excellent results had been secured in the flotation
of a single éharge of ore, it was desired to aseertain whether the
return of the “oxidized-mineral-bearing” froth to the primary flo-
tation eireuit would exert any hamful effects upon the sulphide
flotation. A series of "lock” tests demonstrated that this eoncen—
traté (oxidized lead minerals} might be returned Iithéut any pyramid-
ing in the oireuit or deleterious effeets on the sulphide flotation.

Cainbined results of gravity and flotation concentretion
indicated that the ore could be efficiently treated along with, and
in the seme manner as, the regular sulphide ores, providing sule

phidizing were performed in the scavenger circuit.

DESCRIPTION OF ORE

Iren stein causged by the oxidation of some of the fren
minerals %o limonite gave the sample a brownish color. The lead
content was 6,80 per cent, and & cursory exemination shouéd that
most of the lead was galena, Smell emounts of sphalerite, siderite,
and pyrite were present. The chief gangue mineral wes dolemite,
with smaller amounts of ealcite and glaueonite.

| Petrographie exsmination showed that some of the lead
ogourred as carbonate, cerussite, and a smeller amount as sulphate,
anglesite. Figure 1 shows replaecement of galena by cerussite. The
-gonoentric structure is rether charaeteristie of such replacement.
The mineral‘h undeubtedly cerussite rather then anglesite since it

effervesced when treated with dilute nitriec acid. TFigure 2 was taken



Figure 1. (7?5 x)}, Cerussite Replacing Galena.

Cerussite (c); Gelena (G}; Bakelite (B).



Figure 2i (380 x). Galena Almost Entirely Replaced by Cerussite.

Gray area is cerussite, blzck aree is bakelite, and white area is galena.



at & considerably higher magnifiecation (390 x)J. Although the eon-
centrie struecture previously referréd to is eampletely lacking,
petrographic exsmination and mierochemical tests elearly proved
that the oxidized lead mineral in this speecimen is also cerussite.

In order to determine the percentages of eerussite,
anglesite, and gelena several methods were used. For the purpose
of mierosecopic grain eounts & staining method which permitted the
ready differentiation of these minerels was employed. Also de~
tailed chemicel anelyses were made.

The staining method wes devised by R. E. Head' of the

Salt lLeke City station of the United States Buresu of Mines. It

‘Head, R. E., and Crawford, 4. L., A staining method for distin-
guishing eerussite and anglesite in ores, concentrates, and tail-
ings; U. S. Bareaw of Mines Report of Investigations No. 2932,
May, 1929,

employs the differential staining or tarnishing of the lesd min-
erals by & slightly alkaline agueous solution of one per cent of
potassium diehremate, or by en aqueous solution of one per cent of
ehremie anhydride (Cr0,). From grain eounts and chemical analyses
the estimated éistribution of the lead in the lead-bearing minerals
was as followsi

Galeng o o« o o o 83.4; per cent

Cerussite ., . . . 13.9

ml"ite ® & o o 3.?
Total 166.0



The chemical analytical method reported by Miller® for

*Miller, Virgil, and Head, R. 2., Roasting of earbonate ores! pre-
lininary to gravity concentration; U, S. Buresu of }ines Techni-
cal Paper No. 413, 1928.

determining the relative amounts of eulphido and oxidized lead
minerals was used. Stated briefly, this method is based on the
asgumption that the oxides, carbonates, and mlpha’éos of lead are
soluble in a ten per cent solution of scdium hydroxide, whereas
the Iead sulphide and plumbojarosite are insoIndble., In the tests
pertomed at Rolla, n¢o pIumbojerosite determinations were made. 4
question may be reised about the sbsolute chemieal eorrectness of
this method, but the results obtained on several labbratory pro-
ducts were in e¢lose agreement with microsecopiec grain eounts., 4£lso
a fair agreement between these two sets of results and those ob-
tained by a detailed chemical amhlysis for lead, sulphur, sulphate,
carbon dioxide, lime, magnesia, iron, zine, barium, strontium, and
insoluble matter and caleulation of the mineral constituents gave
added assurance of correciness,

_ ‘I'or purposes of comparison, a portion of table soncen-
trates was erushed through 150 mesh and fractionated with a heavy
1iquid with & density of 3.30. A detailed chemiesl analysis, a
microscopio count of steined greimg,and an analysis of oxidized
and sulphide lead by the Miller method were used in meking a

seperate estimation of the percentages of lsad in the sulphide
and oxidized forms, A eomperison of these resuls is given in Teble I.

N - I



Teble 1. DBPiatribution of lead in a gravity conecentrate.

] Method of determination
Product Detailed ehem— Analytical me-
ice) analysis thod (Miller}
Lead as galena, per cent 79.49 84.46
Lead as eerussite, per cent 17.20 )
) 15,54
Lead as anglesite, per cent 3.31 1
Total 100,00 100.00




4 screon analysis of the ore erushed to 10 mesh determined
the distribution of the oxidized and sulphide lead, These results
are given in Table 2, which shows that the oxidized lead minerals
slime more than the galena, In the coarsest size, 10 to 20 mesh,
only 11.8 per cent of the leed was in the oxidized form, whereas
in the finest size, minus 325 mesh, 23.4 per cent of the lead was
oxidized.

The natural friability of the oxidized minerals is aug-
mented by their oeeurrence as replacements at the surface of gelena

grains or along eleavage planes,

OXTDATION OF THE LEAD MINERALS

From & eonsideration of the ooourrensce of the "red” ore,
it is not alt 2ll surprising thet a feir proportion of the galensa
has been oxidized. The "red” ore is commonly found along water
courses and in fissure veina whsre the action of eireulating ground

waters exerts eonsidersble effect., 4. L. Anderson’ has the follow-

*Anderson, A. L., The insipient oxidation of galena; Foon. Geol.,
VTol. 25, pp. 528-548, 1930.

ing to say regarding the oxidation of galena:

"Galena is oxidized in mature either as the result of
air-mater processes or by sttaeck of ferric sulphate solutions., The
simplest reaction end probably the deminant process in nature 1is
the air-water proeess that is represented by the following egquation:

Pbs + 2 ‘:;O' Lod Pbm.



Table 2.

Sereen analysis of ®"red" ore erushed to 10 mesh.

Weight, Assay, per cqnt Per cent total Re;tio of

Size per  |Sulphide|Oxidized|{Total |Sulphide{Oxidized|Total | OXidized
sent lead lead lead lead lead Jeaa | 1ead to

9 total lead
10 to 20 mesh | 30.38] 4.10 0,54 | 4.64 | 23.21 | 15.28 | 21.88] 0.116
20 to 48 mesh | 26.18] 5.58| .92 | 6.50 | 27.23 | 22.42 | 26.43 .142
48 %o 100 mesh 11.'?? 7085 1.55 P40 17.22 16’98 17.18 0165
100 to 200 mesh 8.58] 6.61 172 | 8.33 | 10.55 | 13.70 | 11.08 .206
200 to 325 mesh 4.90| 5.86 1o44 | 7.30 5.36 6.57 | 5.56 197
Mimus 325 mesh | 18.21] 4,84 1,48 | 6,32 | 16.43 | 25.07 | 17.88 .854
Composite 100,00 5.36 1.07 | 6.43 | 100,00 | 100.00 [100.00 186




This reaction has been demonstrated experimentally by Gottschalk'
and Buehler and Boswell® and Blanchard as checking with condi-
tions actually found in the f£1eld, that galena may dissolve without
generation of, or attack by, iron-bearing solutions, and commonly
does s0, In such cases it leaves no limonitee « « ¢ « . ¢ o o ©

#Another feature of note is that galena first oxidizes
to sulphete and apparently any carbonate that might form does so by
replacement of anglesite and never of galena directly. Such con-
clusions were obtained in all the specimens studied and are in line
with similar conclusions made by Wang?, who found in relation to the
alteration of sphalerite, that carbonate never replaces sphalerite
directly.

Ygottachalk, V. He, and Buehler, H. A., Oxidation of sulphides;
Eeon. Geole, Vole 7, PDe 15-53&, isliz.

*Boswell, P, F. and Blanchard, Reland, Oxidation products derived
from sphalerite and galena; Eson. Geol., Voli 22, pp. 419453,
ise7.

'lahg, W. T., The formation of oxidized ores of zine froam the sul-
-phide; Trans. Jmer, Inst. Min, Eng., 1815, p. 1001."




CONCENTRATION TESTS

Preliminary enminatioﬁ indicated that muoh of the galena
end same of the oxidized minerals were smensble to gravity concen~
tration. Consideration was given to the fect that in the milling the
proportion of the oxidized ore to the sulphide ore would be rela-
tively small, and that the two types of ore should be treated to-
gether. The premise was therefore established that the treatment of
the oxidized ore mst be much the same as now employed on the usuel
sulphide ore, except that such changes ecould be made in the flotatien
eircuit that would pemmit the recovery of the oxidized lead minsrals

without interfering with the flotation of the galensa.

Gravity Coneentration

_m'évity econcentration tests were made on the "red” ore at
10 mesh. The products of classification were treated on a snall-
size Wilfley table, shown in Figure 3, for clean concentrates. il-
though possible, no final tailings were made. Since the classifier
alimes were higher grade than the usual primary slimes in the mills,
the table tailings were reground and added to the slimes for a flo-
tation feed of about the same grade as in commercial preetiece.

In a representative table test, 75.85 per cent of the lead
was roéavered in a concentrate assaying 71.84 per eent of lead; the

regults are given in Table 3.



Figure 3. Wilfley lLaboratory Concentrating Table and Mechanical Feeder.
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Table., 3. Gravity eoncentration teat on classified "red™ ore

grushed to 10 mesh.

Weight,

Assay, Per cent

Product per per cent total

cent 150.6. lead

Teble concentrate ., . « Y Z7.43 71l.84 75.88

Table middling (tailing) . . 71.94 <96 .81

Classifier slime . . . . o | 20483 4.89 14.34

GOmpOlite ® o o o & s o o 100.60 7004 100000
Head sample o « o o o o o 7.05




Approximately 15 per cent of the lead in the eoncentrate

was oxidigzed.
Flotation

Proportionel perts of table middling (tailing) and elassi-
fier slime constituted the flotation feed, This feed had a tenor of
approximately two per cent of lead, Tests were made on 500-gram sem-—-
ples in a flotation cell of the mechanieal agitation type. Generally
the charge was ground to 100 mesh; however, a few tesis were made at
150 mesh and at 200 mesh. 8&1lightly better grades of rougher concen=—
trates and slightly lower lead taillings were obtained by the finer
grinding but the extra grinding was not werranted.

The grinding wes done by stages in water with fIint pebbles.
Pulp density in flotation was 20 per cent of solids by weight,

Insamioh as soluble selts affect flotation, tests were
made to aseertain the kind, amount, and possible effeects of the
soluble salts in the oxidized ore. 4 charge of flotation feed was
ground in the presence of distilled water. Subsegquently, this water
conteined the following soluble selts: 17.% p.p:m. (parts per million)
of bicerbonate alkalinity as sodium biearbonato; 44.3 p.pem. of lime;
56,0 pepom. of magnesia; and 86.4 p.pem. of sulphate. None of these
seemed excessively high: However, flotation tests were made in which
all grinding was in distilled water, the ore was thoroughly washed in

distilled water, and distilled weter was used in flotation. Since



only slightly improved results were obtained, soluble selts verev
given no more consideration; they had given the water a trace of
alkalinity,

Verying the emount of soda ash as a eonditioning egent
with petassium ethyl and emyl mthatea did not affect the grade
of tailing materielly. Sodium silicate as a eonditioning agent
was of slight value; the grede of rougher concentrate was improved
scmewhat, but the lead eontent of the tailing was higher. To dis-

~perse gangue the flotation feed was conditioned with gum arasbiec. The
grade of the concentrate was improved, but gum arsbie was abandoned
because the tailing was oo high.

Seversl tests were made with mono-smmonium phosphate with
seversl of the xanthates. This conditioning agent, whieh has been
used comuercially on lead carbonete ores, did not give better tail-
ings and reduced the grade of the eoncentrates.

Tests were made to fine gome type of colleetor more suit-
able than the xanthates. JAmeng those tried were various types of
Aerofleet, G, N. S. Ne. 17, Flotation 0il No. 40¢ (Netionel Tar-
pentine Produets Co.), and thicearbaniiid., Tests with these ¢ol-
lectors indicated that as a class the xanthates were undoubtedly
the best. Either ethyl or amyl xanthate is satisfaetory as a ¢ol~
lector, but, due to its more widesyread use and lower cost, the
ethyl xanthate is probably preferable. Consequently, all subseguent

tests were made with potassimm ethyl xanthate,



Saveral frothers were used with ethyl xanthete, but
oreaylic acid, commonly used in the distriet, was found to give the
most satisfactory size of bubbles and stebility of froth. The best
preliminary results were with 0.16 pounds of potasaium ethyl m—-
thate and 0.48 pounds of cresylie; the results gppear in Teble 4.

The inability to make low-grade tailing 1led to the use
of sulphidizing agents. Varfous smomnts of sodium mono—sulphide
(Na,S + @ H,0) were used to condition the ore before flotation.
Three pounds per ton was found most desirable. This reagent gave
& better tailing and a satisfactory coneentrate.

In early tests the pulp was eonditioned for 15 minutes
in the fletation cell before the addition of the eollector. Re-
sults soon indicated, however, that the sodium sulphide should be
added to the eell immedistely before the addition of the eollecting
agent. 4 test in whieh three pounds per ton ef sodium sulphide,
048 pounds of ethyl xanthate, end 0,48 pounds of eresylic scid
were used gave a rougher soncentrate sabout 19 per cent of leed, a
recovery of 84 per eent, and a tailing assaying 0.30 per cent of
lead. Mor eomparison with the best results without sulphidizing,
the test with sodium sulphide is given in Table 5. Sodium sulphide

increased the recovery of lead approximetely 16 per cent.



Table 4. Flotation test without sulphidizing.

Weight,! Assay, |Per cent

Product per per cent| total

gent lead lead

Concentrate . . « o o 8.41 23,86 87,97
m11ng ¢ @ o & o o o 93,58 77 32,03
Gmpoaito e o o o o 100,00 2.25 100,00

Table 5. Flotation test with entire feed sulphidized.

Weight, |Assay, |Per eent

Produet per per cent| total

cent lead lead

Concentrate® . « o o« « of 760 | 18,84 83.77
‘I'liling @ ¢ © o o o o & 92,40 «30 16.23
Composite « o o o o ¢|100.00 1.71 | 100.00

-19 -




Later tesf.s, however, showsd that for the best results by
sulphidizing es much as possible of the sulphide lead shonld be
floated with ethyl xenthate and eresylic seid. After whiech the oxi-
d1zed lead may be floated with sodium sulphide, additional xenthate
and eresylic acid. The tailings by this scheme were 0,08 per cent
lower than tallings from the test in which the entire flotation feed
was sulphidized. The added reecovery was about 5.5 per eent,

The eonclusion was reached that the sulphidizer should be
added to the seavenger mmchine., The advantege of sulphidizing in the
scavenger is brought ocut by Table B‘. !

The ultimate gein by the introduetion of sodium sulphide
and the use of it in the seavenger treatment was great; the grade of
teiling wes reduced fram 0,77 to Q.28 per cent of lead.

To detemmine whether the“oxidized*concentrates as shown in
Tabls 6 eouid be clesned satisfactorily by returning the seavenger
froth to the rougher flotation feed, & ssries of loek tests was made.
The reagents were the ssmne as in the bateh test reported in Tabdle 6.
The @xiéo—bonring' froth from each test was added to the next new
charge and re-floated with the new feed. The results of this series
are given in Table 7. They show that when the oxidized minerals have
been sulphidized and floeted they ocam be re-floated and oleaned with
the sulphide. The snall mount of sodium sulphide carrfed by the
oxide-bearing froth {s not detrimental to the fletetion of the galena

in the new feed:; his 1s indieated by the small amount of oxide-dear-



Table 8.

secavenging treatment.

Flotation test in which sulphidizing was confined to the

Product ::i-g];:z’xt s Tood ?:ral’s;::atw
’Galena concentrate 4+ . 6.8’? 17.66 66,36
'Uxidized concentrate”. . 2,92 14.23 22,76
Teiling « o o ¢ v o o o 90,21 .22 10.88
Composite « ¢ o . . . 100,00 1.82 100,00

Fotation loeck test in which sulphidizing was confined

Table 7.
$0 the seavenging treatment,
Test | Weight, |Assay, per |Per cent to-
Numbex Product per cent| cent lead [ tal lead
Sulphide congenirate 5.45 | 20,90 80,58
1l Tailing 94,55 + 29 19.48
; ‘Composite 160,00 l.41 100,00
Sulphide concentrate 6.28 26.20 87.10
Composite 100,80 1.89 100,00
Sulphide concentrate Sel? 18,94 8g,68
] Tailing 90483 22 10.32
Composite 100,00 1.94 100,00
Sulphide econcentrate 0.67 18.40 70,58
4 Oxidized eoncentrate 3.90 12.28 21434
Tailing 86,43 o2l 8,08
. Composite 100,00 2,25 100,00
Sulphide aoncentrate 2,71 12.80 | 8111
Com- |[Oxidigzed eoncentrate 1.,08 12,28 | 7402
posite|Teiling 91421 24 | Xl.87 |
. Gomposite 100.00 1.88 100,00




ing froth from the fourth ch_grge, which Iﬁs no J:arger than the amount
~expected from a single Mbatch test, and which shows no pyramiding of
oxidized minerels in the circuit. ZThe grade of consentrates and of
tailings decreased in the last two tests. Prob"ably the change;. was
due to acsumulated reagents in the eireuit. The econtrol of this con-

adition is solely a matter of adjustments of reagsnts,

Swamary of Concentration Hesults

) The combined results by elassification and tebling of 10
mesh ore, ﬂotatiq_n of the reground teble tailings and slimes, and
sulphidizing in the scavenging cell are summarized in fab_le 8 In
this table the flotation eoncentrates are analogous to the froth
produced in the rougher flotation cell o!f e mill eircuit where the
secavenger conoqgtratea are returned to the roughing sells., In prac-
tice this froth would be recleansd. 4 recovery of 97,12 per cent of
the lead was in a combined gravity and flotation eonsentrate. Cunly
2,88 per cent of the total lead remained in the tailings, whieh had

a tenor eof Q.24 per cent of lead.



Table 8,

Composite gravity and flotation test.

eight,

Aspay, |Per cent

Product per per cent| total

esnt lead lead

Table congentrate o+ . « . . | 7.43 71.84 | 75,82
Rougher flotation soncentrate| 7.75 19.33 | 21.30
Tailing-.... e o ‘o e e o 84082 024 2088
100400 7,04 | 100,00

Composite « « o ¢ ¢« o o o »




SUMMARY AND CONCLUSIONS

- {1} with the deposits of disseminated galena in the
Southeast Missouri Lead Belt bodies of ore characterized by a
reddish brown ecolor are found. The presence of much of this ore in
the mill feed results in an added tailing loss.

(2) & detailed examination of this "red” ore showed that
it was oxiiliied. Lead g¢arbonate, cerussite, and leaQ. mlphate,
anglesite, were present. Of the total lead eontent of the ore, ap-
proximately 83 per cent was galena, 14 per eent cerussite, and 3 per
cent anglesite,

(3) Chromate staining methods for the mieroseopie differ—
entiation orVganna, cerussite, and anglesite were investigated and
found to be helpful, A special analytical method for the determina-—
tion of oxidized and sulphide lead was used and found to give re—
sults in falir agreement with those obtained from grain counts and
detailed chemical analyses.

(4} A soreen analysis of the cre showed that the oxidized
lead minerals slimed more freely then the galena.

(5) Tests showed that a large portion of the coarser
galena and s‘éane of the oxidized lead minerals were recovereble by
table coneentration.

(é} Flotation tests with the usual combination of re-
agents cmpieiod in galena flotation permitted epproximately 30 per
cent of the lead to be lost in the tailing. No great . improvement
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gould be mede on thgae results by changing the alkelinity of the
pulp, the use of sodium silicate, gum arabic, or mono-ammonium phos-
phate. Of the collectors use&, the xanthates seemed to give the
best results while coresyliec aecid served satisfastorily as a frother.
(7) The use of sodium sulphide increased the percentage

of recoverable lead in the flotation eircuit. The addition of sod-
ium sulphide to the seavenger c¢ircuit gave higher recoveries than if
the sodium sulphide be added to the rougher eirecuit. The use of sod-
ium sulphide pemitted a loss of only 11 per cent of the lead in the
flotation ocircuit as eompared to SO per cent when it was not used.
Series tests showed that the oxide-minsral froth from the seavenger
eirouit eould be returned without injurious resulis to the roughing
eircuit for recleaning. '

| “ (8) GConocentration tests indicate the possibility of ef-
ficiently tréating the oxidized ore in the seame manner as, and along
with, the regular sulphide ores, providing sulphidizing is done in
the flotation secavenger eireuit. Tests in the laboratory gave an
overall recovery of lead of 97.12 per cent, and a tailing 0.24 per

cent of lead.
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