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Beneficiation of a zine rich oxidized ore from Nuevo Leén,
M.éxi GO,
by J. C., Hleto,

INTRODUCTION

Rieh zino ores are relatively rare now in this country
but are still abundant in countries like México, that have
not yet developed all their mineral potentialities, In almost
all Mexican zinc districts there has been reported sporadic
production of oxidized ores, although until now no specially
designed plants have been built for the densfictation of such
ores, Generally the zine carbonate and zine siliocate ores are
hand picked and shipped to this country for beneficiation,
The Mexiocan production of zine ores has never been steady,
because of eoconomic factors such as bad transportation systems
and lack of market for the produet, The following tablo(l)
shows typieal production figures by States,

(1) Secretarfa de Industria, Comercio y Trabajo, Departamen=-
to de Minas, México., Anuario de Estadf{stioa Minera. vol,
14, p? 6223 vol, 15, p. 6453 vol, 16, p. 5923 vol. 17,
P. 500,
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Table I,~Mexican production of oxidized zine ores, in short

tons,

State 1928 1929 1930 1931
Chihuahua ——- 50 - -——
Ceahuila 32287 23183 260 50
Guerrero - 20 30 92
Hidalgo 28 ——- ——- —en
Jalisoo 1799 611 212 100
Nuevo Leén 215 2109 —e- .
San Luis Iotos{ - 45 c—- ——e
Tamaulipas 127 —ne 14 ooe
Zaoatecas 1631 2746 205 -
Undetermined P - 193 ———
Total 36153 28845 934 242

During the last few years, particularly after the oute
break of the second World War, there has been in México an
increasing demand for zine oxide to be used in the rubber and
vaint industries, This produet has to meet rigid specificationms,
eimilar to those established by the Bureaun of Standards of
this uountry(zz These permit 1,0% maximum of plus 325 mesh
partioles, and 98% minimum of Zn0, when this product is ob-
tained by the "American Irocesa™j that is, when it is pro-
duoed directly from the ore, without produecing first zine
metal, In view of this, the actual yrocesses for the pro--
duetion of zine oxide from oxldized ores require at least
two atages: first, the production of & "dust™ that must

(2) v,3, Bureau of Standards, Cireular No, 87, 1920.
Standard Specification No, 8, p. 2,
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assay between 60 and 70% Zn, and, second, the refining of
this product for the preraration of ypurified zine oxide,
It 48 the first step, that of beneficlating a zinc ore thet
assays about 40% Zn, that hae been studied am a research
problem, Even below thie grade an oxidized zine ore can be
treated successfully by pyrometallurgical methods for the
produotion of zinc oxide, The actual market conditions spe-
oify a minimum of 40% Zn for the buying of raw ore} Zn cone
tent below 40% is penalized,

Zine oxide has been utilized in numerous industries bve-
oause of a white oolor and covering power, as well as some
other properties, The most recent data on the arplication of

zine oxide in this country, are shown in the next ilbllt(s)

Table II,=~Distribution of gine oxide sales in U,3,A., 1939~
1945, by Industries, in short toms,

Industry 1939 1940 1941 1942 1945
Rubber 70187 10979 90429 52717 67898
Taints 25334 23268 30304 25122 29852
Chemioal

warfare - - - - 21801
ﬂgogngﬁﬁngﬂ 5641 4752 6991 5224 6633
Ceramios 6572 6352 8596 2934 3203
Other 6818 _12862 _12513 _13630 _14003
Total 114552 113213 148833 99677 143402

(3) U.S, Bureau of lines, linerals Yearoook, 1945, p, 212
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SCOPE OF WORK DONE

The beneficlation of zine ores for the produection of
zine oxide is most properly oﬁrrted out in the B0 salled
Waelz kiln, But such an installation, even for experimental
purposes, 18 quite expensive and requires a long time for
the complete set-up, On the other hand, the metallurgieal
reactions aceomplished in this process are very simple bee-
cause they depend only on the volatilization of the zinc formed
by the decomposition of zine ores, Because of the above
reasons, it was declded to oarry out volatilization tests
in a pot heated with gas and coke, colleoting the fume pro-
duced in a small flannel bag, These tests showed the amenas
bility of this particular ore for the Waelz prooess,

Some concentration tests were alse run in an attemps
to improve the grade of this ore, Only the flotation process
showed an effective concentration, but the recovery was so

low a8 to make this process impractiecal.,

GENERAL DATA

The Dulces Nombres mine iz located in the southern part
of the State of Nuevo Leén, México. The distance between the
mine and the nearest railroad station, measured on an alle
weather road, is 44 miles, This rallway station is Jnown as
Estaoién Adelaida on the Tamploo-Monterrey main line and it
1s almost due east from the mine, The elevation of Estacién
Adelaida above sea level is 600 feet and the elevation of
the mine is 7200 feet above mea level,

The deposit has been worked intermitently for lead and
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zine oxidized ores, exyorting the raw material produced to
this country, The company that owns the mine, "Flomo y Zine,
SeAe", has been producing during the last iew years, about
100 tons per day of lead carbonates, that assay from 25 to
45% Fb, 2 to 5% 7n, and 15 oz, per ton of silver, As a result
of past mining, this company has aetually in stook yiles
about 9000 metric toms of oxidized zine ore, and the under=
ground developments show an additional 17000 metriec tons of
bloeked out ore of the same kind, Thus, the existence of
25000 metric tons of oxidized zinc ore is quite certain,
Different estimates of the probable ore have placed it at
75000 metriec tona,

The geology of this type of ore is relatively simple,
They are generally described {n the literature as "replace~
ment" deposits, when, like in thies case, the country rock is
constituted of "mantos" of limeztone, Lindgren(‘)has explained
the genesis of these deposits by assuming that the original
zine sulphide, sphalerite, is attacked by solutions rieh in
ferric sulphate, with the production of sine sulphate, ferrous
sulphate and sulphurie aeidy the two latter substances promote
the reasction again, attacking the ever present limonite, The
zine sulphate reacts easily with caleium carbonate of the
country rock, and the zinc carbonate is produced, Because of
the high ,obility of zine in ore deposits, the zine solutions
may penetrate deeply and it {s not uncommon to find in this
type of orebodies, secondary zine shoots below the primary
ore, In the case of szino-lead combination, lead remains in
its original place, a®= galena or cerusite, and zinc ecarbonate
(4) W, Lindgren, Mineral Deposite, 1934, PP, 05L=052,
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is found lower down,

As & consequencde of its genesis, the exploitation of
these deposits must be governed by certain general rules,
such as the ones given by Butomanss)mcoording to whiech, the
irregularity of the dejosits in depth and grade must be taken
into acoount before any metallurgical process oean be designed,
In this case, for instance, where only as little as 100 000
tons may be assured, it is not advisable to install any mee
tallurgiecal plant with a capacity higher than 40 tons per
day, because 1t is oonsidered uneconomieal to erect such a
plant for a working period of less than ten years,

The zine minerals in the Dulees Nombres ore are smithe
sonite, choj, and hemimorphite, In,3104, the first one
being predominant, Iron oxide, as limonite, appears surround-
ing the zinoc carbonate particles as a very thin film, and
alsc as filling in the pore spaces, Some calcite 18 alaso
present,

The chemical analysis of this ore is given in the fo-
llowing table:

Table III,~Chemical analysis of the Dulces Nombres ore, in %,
n Te i3] 840, Aly03
40,1 11,9 1,2 18,7 0.2

T5Y A.M.Bateman, Boonomic Mineral Deposits, 1942, p. 272
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BENEFICIATION BY ORE DRESSING METHODS
From the viewpoint of gravity concentration methods,
the following specifie gravities show that 1t is not possie

ble to obtain any practical conecentration of this ore,

Cerudite %fiéggtgﬁ
Hemimorphite ‘ 4,0 «4,2
Limonite | 3.6 «4,0
Smithsonite 4,3 =4,45

In effect, the gravity separation of two minerals is goe
verned by the criterion glwven by the foxmula:

3 =« 4 .

A2 =« )
where dl aud dp represent the specific gravities of the
heavy and of the light minerals, respsotively, and d
stands for the specific gravity of the medium in which the
separation takes place, When the above ratio gives a figure
higher than 1,5, the separation may be carried out efficient-
lyy but 4f the value of that ratio is very small, the sepa~
ration of two minerals by gravity concentration iz impossible
for all practical purposes,

In our case, the separation of smithsonite from limonite,

the value of the above ratio is of the order of 1.2, too
low to assure any efficient separstion, Confirmation of the
above statement was obtained by running two tests by tabling
and Jigging, on a sample ground to -20 mesh, No satisfactory
result was obtained; 1t was observed that the oconcentrate-

was highly contaminated dy iron oride due to the intimate
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mixing of the zine earbomate and the i{ron oxide particles,
Grinding to finer sizes produced #o much iron mslimes, that
1% was not considered worth while to rﬁn more gravity cone
cehtration teats,

The flotatlion process was tried along lines proposed
by F. Bunenﬁs)using the same reagents, The procedure fo=-
llowed was suech that it eould be duplicated in sctual praoce
tice, The successive operations were as follows: 300 grams
of the ore were ground to «100 mesh in a pebble mill in 5
minute stages, to avoild overgrinding; desliming by decan=
tation to remove the =400 mesh particles; agitation in a
one liter flotation cell with the following reagents, eash
one added oconsecutively in 5 minute periods: 1,0 pound/ton
of NaOH, 1,0 pound/ton of sodium silieate (N brand), 2,0
pounds/ton of ociltriec acidy flotation with 0,8 pound/ton of
sodium oleate, in the same flotation cell, The concenirate

was oleaned twice without the addition of any reagent, and

the final results are shown in tho‘noxt table:

TableIV,.«Flotation test results,

——— Wnig}t, éﬁulysi;‘ in ;hs. Rooov;:y, in %
Concentrate 18,9 37.0 4,3 13,6 17.6
Middlings 17,8  37.0 5.3 17.8 16,6
Tallings 63.3 41,2 17,4 20,2 65,8
Composite 100,0 39,6 12,7 18,5 100.0

{6) F, Bunge, Flotation of the oxidized ores of zins, Thesis,
1946, Missouri Sehool of Mines and Metallurgy, Rolla, lo,
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The above results show a poor reoovery of the zine and
a good depressing action for the Fe, with the particular
anount of reagente used, In view of this, 1t was decided to
run another test that differed from the above one in the cone
ditioning with sodium silicate and in the amount of sodium
oleate used, The grinding, desliming and agitation overations,
weres the same a3 in the above test§ the amount of sodium
oleate used was 3,2 pounds/ton and the oconcentrate was olaﬁnod
four times, The middlings of this flotation were then mixed
with the tallings and re~conditioned again with 3,0 pounds/
ton of sodium silicate for 5 minutes§y the pulp was deslimed
and floated again with 0,8 pound/ton of sodium oleate,
ocleaning twice the concentrate obtained, This concentrate
is called (oncentrate 2 in the next Table, that shows the
final results obtaineds

Table V.~Flotation test results,
w.ight, Analyeis, in %, Recovery, in %,

Produot Zn Fe Ins, on
Concentrate 21,2 44,4 8,2 13.8 23.1
Concentrate 2 18,8 40,6 16,0 17.4 21.6
Middlings 24,8 39.4 14,0 20,4 24,6
Tallings 35.2 3540 7.9 19,8 30,1

Composite 100,0 39,7 11,0 18,2 100,0

The purpose of the above test was to obtain separate
concentrates of the smithsonite and of the hemimorphite
(Concentrate 2)3 but the results of Table V, though indiocat-

ing some coneentration, do not show a eclean separation of
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the zine minerals, and, moreover, the attempt to float &

big amount of zine minersls resulted in high oontamination
with iron, As the tailings were still very high in Zn, the
yrooess was considered unsuccessful and no more concentration

teats were run,

BENEFICIATION BY VOLATILIZATION

The high content in Zn of the Dulces Nombres ore led
to the assumption that the mest adequate proocedure for the
beneficliation of this ore would consist in some form of
volatilization, resulting in the produetion of zine oxide,

A review of the literature on this subject showed that the
Waelz process can acsomplish this beneficlation economically,
even for ores the zinc content of which is much lower than
the ore studied here, It was decided, then, to run volatilie
gation tests that would prove or disprove the aprlicability
of the Waelz process {or this ore,

By "volatilization™ is meant here, a metallurgical
process that consistis esentially of two steps: the first ome,
is the grouyp of phyaiochhemioal processes that decompose
the ore and produwce a zinc rich product; the second one iz the
mechanical action of removal of this yroduct by means of
some gaseous stream or current, It is on this basis that
the Waelz process works effectively for the beneficlation
of zine, lead and tin ores, O, Barth£7)has given a very
complete desceription of the fundamentals and operation of

7) 0, Barth, Die Metallversluohtigungsverfahren mit
besonderer Berucksichtigung der Herstellung von Zinke
oxyd, 1935, Wilhelm ¥napp. p. 117-147,
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the Waelz process, and, according to him, the reactions that

successively take place in a Waelz kiln, are as follows:

ZnC0z ¢ heat * 4n0 & COp (1)
Zzn0 % C 2 sn (vapor) & CO « 53844 galories (2)
za (vapor) & CO & 0, = 2zn0 ¢ €O, + 151040 ocalories (3)

The addition of the last two ejuations glves:

C #0, =00z & 97200 calories (4)
It must be noted that the reaction (1) starts at 137 degrees
C and ends at 440 degrees c&a)and takes place in the solid
charge itself inside the kiln, The reaotion (2) haes an equli-
librium temperature of 911 degrees ¢ at 760 mm, of Hg, and
also takes place inside the charge., On thé other hand, the
reaoction (3) takes place on the surfase of the particles that
constitute the charge, and the presence of an excess of oxygen
deereases the partial pressure of the carbon dioxide,

Thus, the volatilization of zine does not need any heat
at all, and the heat supplied in the industrial process will
be, theoretically, omnly thnt‘neoosatry for the decomposition
of the zinec carbonate and will be supplied by the combustion
of the fuel used, It so haprens that secondary reaotions,such
as the expelling of moisture and decomposition of silicates,
or physical econditions, such as heat radiation or adsorption
by a big surface, make it necessary to suprly heat in order
to keep the temperature of the charge inside the Waels kiln
at about 1100-1200 degrees C,

A2 it is generally desoribed, a Waelz furnace is nothing

but a rotary oyilndrioal kiln, with a slope of about 4%,

T8Y 0, Barth, op, oit, p. 40,
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where the charge is fed at the uprer end and goes downward
by a slow rotary motion of the order of one revolution yper
minute, The wineral, generally ground to -1/8 ineh, is mixed
with ooal or eoke so that the fuel in the charge constitutes
about 20#% of 1t, Gas is supplied, either in counter-current
or in parallel current system, inside the kiln, and the fume
produst 18 collected, after eooling and precipitation, in
bag houses in which there are facilities for packing and
shipping of the final produet, Temperatures inside the charge
are very diffioult to measure, dut the ocutlet gases are gene-
rally at 500-600 degrees (€} this value corresponds to a teme
perature inside the charge of the order of 11001200 degrees
C. The graph below, taken from Earth(ﬁghows the range of tem-
peratures inside the Waelz kiln, when working in counter-
current, as well as the length of the preheating and desinke

o
1500

i il
:4—l)ezl'nk1n3 zohe ———q(—Preheatin(q zone

|
1000 : ! | /\ | \
/ | AN

|
S00 / l N
l 2
T3 ' !
| |
o | |
100 8o 20 (o]

60 40
A of the /Cng“'l

Fig,l.~Temperatures in a Waelz kilm, working in counter-
current, T,sTemperature of the charge, T eTempera-
ture of the gas,

{97 O, Barth, Op, OLG, Da 120,
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ing zones,

The two great advantages of the Waelz process, are:
first, it 43 a continous proeess, and second, it permits a
close control of the temperature by regulating tha amount
of gas admitted inmide the kiln, The first advantage arises
from the rotary motion of this furnace, and the smecond one
requires generally that the kiln should be worked in countere
current system, These advantages make 1t possible to treat
by this process almoat any kind of zine ore, and successful
operation has been reported on ores that assay as low as
6% Zn, On the other hend, the operation of this furnsoce
gives trouble because of the formation of inerustations on
the lining, that regquire complicated operations to remove them
and that limit the length of the kiln %o about 120 feet
when the inside diameter is of the order of six feet.

The volatilization tests were carried in a cast iron
pot, 6" inside diameter and 84" height, with an iromn grid
in the bottom, that was introduced into another ypot, 9" high
and 84" inside diameter, The exterior pot was provided with
a flue, 36'«9" length and 2" dliameter, at the emd of whiech
was placed a wool bag., &4 water manometer was conneeted to
the flue at 5" from the exterior pot, and a thermometer was
vlaced at 34" from the mecond pot. A mixture of air and gas
was fed into the pot froh the top, and the downward suoction
was provided by means of a 2" blower, at 20' from the exterior
pot, Figure 2 shows a sketch, not drawn to scale, of this
apparatus,
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To the ump
and bpag
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Mg, 2,=Sketech of the volatilization pot,

The charge consisted of a mirbure of ore and soke, both
of them ground %o minus 1/8 ineh, The coke used had 5.0%
moisture and 10,4% ash, the ash being 735.0% insoluble and
16,5% Fe, In all the tests the amount of ooke was kept cons-
tant at 30% of the total ocharge, thim figure being in excess
of that dsed in Waelz kiln operations, In order to simulate
the conditions of the Waelz process, stirring of the charge
was provided manually by means of an iron rod, The maximum
temperature that could be read on the thermometer at the
position indicated, was 540 degrees C, this figure correspond-
ing t¢ about 1100 degrees C in the pot itself, The tests were
run for periods of one to two hours at constant temperature,
It was necessary in all cases, to spend about one hour in
slowly raising the temperature, Chemical analysis of the re-

sidues and of the bag duat were run for all tests, the flue
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dust being impossible to eollect, because of the adherence
of the oxide partiocles to the walls of the fiue.

A umber of tests were run, the last cne indicating a
recovery of about 70% of the zine in the charge, and giving
a product assaying 62#% Zn., The results of five tests are
indiocated in the next tables, showing how the conditions
of temperature, vacuum, and stirring, affected the results,
As the purpose of these tests was not to reproduce actual
plant operations, but to show the amenability of this ore
to volatilization, no additional teats were carried out.

Table VI,~Volatilization teat No, 1
Time: one hour,
Temperature: 460 ‘legrees C at the thermometer,
Charget 1400 gm, of ore,
600 gm, of ecoke,

Manometers 107,

No stirring,

—— w.égft. o An;%ynisﬁbin %% - nist;}g:tiun.
Residue 17195 24,3 8.8 = 21,5 12,9 75.1
Bag dust 38 29.6 2,1 25,0 2,1 2,2 2.0
Flue 22,9
Feed 2000 28,1 8,3 0.0 25,4 15,0 100,40

The resulte of thie test were completely unsatisfactory.
TLack of stirring csused definite chanelling of the gas stream,
leaving a great part of the charge practically undecomyposed,
So, for the sesond test, manual =tirring was provided, as ine

dioated above, by means of an iron red,
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Table VII.-Volatilization test No, 2
Time: one hour,
Temperature: 460 degrees C at the thermometer,
Charges 1400 gm, of ore,

600 gm, of coke,
Manometer; 10",
3tirring every ten minutes,

S— Wi;ﬁ?t, on An;ty81n§bin ’b o Dist;iggﬁion,
Residue 1600 20,8 9.7 e 20,9 11,4 5942
Bag dust 46 40,3 0,7 19,53 3.2 3.0 33
Flue 3745
Feed 2000 28,1 8.3 0,8 25,4 15.5 100,0

Stirring of the charge materiaslly improved the
grade of the product, as compared to the first test, and
deoreased the zine ocontent of the residue, It was thought
that the time had not been enough to complete the reactions,
and in the subseguent tests 1t was ‘nereased to two hours to
obtain a bigger output. According to Harris, O)this is the
average time that 1t takes the charge to go through a Wael:z

kiln of regular size,

T10) X'F'MH&. ris &,hfal’“}” Eroeou “Transaotions of the
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Table VIII.-Volatilization test No., 3
Time: two hours,
Temperature: 460 dsgrees ¢ at the thermometer,
Charge: 1400 gm, of ore,

€00 gm, of ooka;
Manometer: 9¢,
Stirxring every ten minutes,

Weight, Analysis, in % Distribution,
Troducts &mn, Zn Fe b c Ins, % Zn

Residue 1460 20,8 B,1 ~-= 21,9 14,0 54,0

Bag dust 65 46,4 2.7 18.4 9,9 2.8 5.4
Flue 40,6
Feed 2000 28,1 8,3 0,8 25,4 15,5 100,0

The increase in time did not give a much better recoe-
very, though it permitted the eollection of more dust of
better grade than in the above tests, The next variable te
be changed was the vacuum as recorded by the water manometer,
in an attempt to produce more pure zine oxide by a separa-
tion of the lead and zine oxide=z, Tt 1o true that some Waels
installations produce leaded zine oxide, dbut this rejuires a
close control of the charge composition and of the temperature,
Although this condition might be tried for the Dulces Nombres
ore, its success would be very doubtful because of the faot
that the orebodies conbtain either lead oarbonate ore of high
grade, 35% Pb, or zinc oxidized ore of about 40% Zn, On the
other hand, the Waelz process is perfeectly applicable for the
production of lead oxide from lead carbonate ores, The prine

eiples of lead volatilization, are, of course, the same as in
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the case of zine,

Table Ii.-Volatiliz&tion test Yo, 4
Times two hours,
Temperatures 460 degrees C et the thermometer,
Charge: 1400 gm, of ore,

600 gm, of coke,
Manometer: 3",

Jtirring every ten minutes,

Froduwects Weég%t, an An;%ynllibin ﬂb Iu’.Diat;}g:tion,
Residue 1540 14,8 8,5 e 23,8 15,8 40,2
Bag dust 68 50,9 2,8 16,9 9.6 2,8 642
Flue 5346
Feed 2000 28,1 8,5 0,8 25,4 15,5 100,0

The deeresse irn vacuum i{mproved somewhat the zine
grade of the produet, but it d1d not do very much for the
separation of lead and zine oxides, In view of this, the
only way to effeet this separation was by a modificecation
of the bag itself, The sketeh below shows the bag used for

'V-ﬁ'T'
2
+ m— v
(4 f )
‘—6"—-»
N

Tg.3.~Bag used for the separation of Ib and Zn oxides,
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the last testy the vertical portion was suppossed to keep

a greal deal of the lead oxide and the horizoatal part was
designed to cateh a purer zine oxide, An increased tempera=
ture and faster stirring almso had influensce on the resulta
of Table i. sorresponding to the last teas,

Table i.-lentilisntton test No, 5
Time: two hours,
Temperature: 540 degrees (¢ at the thermometer,
Charges 1400 gm, of ore,

600 gm, of coke,
Manometers 2-3%,
Stirring evexry five minutes,

Weight, Analysis, in # Distribution,
Products g, in Fe Py C Ins, » Zn

Residue 1335 11,6 15,4 -= 19,2 11,4 28,6

Bag dust 1 101 35,5 4,0 14,1 4,6 3,8 6,4
Bag dust¢ 2 10 62,5 2,4 5,8 3.2 0.4 7.8
Flue 5742
Feed 2000 28,1 8,3 0.8 25,4 15,5 100,0

The results of the last test were satisfactory enough
for the purpose of this work: o show that this ore may be
volatilized for the production of the o called "technical"
zgine oxide, It must be nobted that in all the above tesis
the flue content could net be colleoted, because nf the type
of apparatus, but in actual operations, the flue dust is, of
course, recovered very eesily, That these tests indlicate the
apprliecability of the Waelz process for thim ore is shown by
the fast that the metallurgical remctions are the same for
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both casesmy decomposition of the zine minerals, reduciion
of the zine oxide to zine vepor, oxidation of the zine vayor
to zine oxide, and transport of this oxide by means oi a gase
eous current, %o a collecting bag, The condition of teuperae
ture is also the same on both casesj betweem 500 and 600 de=
grees ¢ for the outlet gases, Jtirring of the charge and the
flowing of a gas current, simulate the same phenomena of the
Waelz kiln, It may be mentioned in this respect, that the
U.3, Bureau of Mines has reosntly aprlied a similar experie
mental proeedure to show the ayrlicability of the Waels pro-
(11)

gess for volatilization of Mexiecan %in oreas

(11), wW.G,Sandell, L,C,Bauerle and X,C,Dean, U,S,Burean of
Mines, Report of Investigations No, 4080, June 1947,
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CONCLUSICNS

A zine rieh oxidized ore from the state of Fuevo Leén,
México, has been exanined for its benefieletion, Due to its
high eontent ir zine, councentration by ore dressing methods
ig not oomsicdered as an esonomically important yproblem,
However, varicus tests were run on gravity conseentration and
flotation methods, Both processes showed negative resulte,
due mainly tc the particular arrangement of the zinc mineral
particles end the iron oxide particles, Some volatilization
tests indicated the amenahility of this ore for the Waels
process, A "technieal®™ zine oride was produced in these
teats, by means of a voletilization pot, simulating in the
best possible way, the metallurgical conditions of a Waels
kiln, The final produet sssayed sbout 62# Zn, 2% Fe and 6%
Pb, Further refining of this product iz necessary for the
produetion of commereial zine oxide,

In view of the above results, the economiecs of the
exploitation of the Dulees Nombres ore, may be governed by
the next two oconditionsg
1)«The high content in zine permits direet sale of the raw
ore to United States plante that are produeing zine oxide,
40% Zn is the lower limit for the acceptance of such ores
without penalty,
2)=Installation of a Waselsz Tlant at the nearest place to
the mine where metsllurgiconl facilities may be available
for the produetion of zine oxide and subsequent sale of
thie preduet elther in ¥Wéxieo or in this country, As was
noted before, such an installation shovld not be plemmed
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until the existence of oxidized ores in suffioient amount
for a working periocd of the plant of, at least, ten years
hag been proved, The smallest unit of this type reported

in the literature ior the treatment of zine ores, has 5'
inside diameter and 98' length, Aceordiing %o Barthgl?)tho
capacity of a Waelz kiln may be figured on the basis of

one metrie ton per 24 hours per gubic meter of smpace inside
the kiln, So, the unit mentioned above may treat 55 meirie
tons of ore per day, and for continous working during ten
years, assuming 300 working days per year, it needs 159000
tons of ore, Am this figure i® mueh higher than the ore
aotually proved, the installation of a Waelz unit should be
preceded by more develoyment work in the Duleces Nombres mine,

or in some other minez of the northern states of Méxzieo,

where oxidized zinc ores have been produced in the past,

(12) 0, Barth, oy, oit, y. 134,
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