


September 24, 1346

| I am studying the metallurgical reports in the
endeavor to &scertaln the sources and recovery of bismuth,
At the outset, I find that the roasters have an apparent
200% recovery. Thie is due to the fact that azbout 80%
of the tonnasge entering the copper plant and 6% in the
lezd planﬁ show no assay for bismuth. "By difference"
some 300,000 1lbs, of bismuth in 1945 sre missing a2t the
roasters snd sn unknown -uantity in the converter flux.

Perhaps you will find time to discuss this,

The figureés sre wmesningless unless complete,

Lawy Lddicke
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A=264 | : Oet, 1, 1930

¥r, 0, ¥V, Drew, Vice~Pres.s
Cerro de Pusco Copper Coxpes
44 Yall Tirealy Kar‘?ork-ﬁityg
Dear Hr, Drew: LEAL ITTALLURGY

Woting ¥r, Spilsbury's letter of Augnst 27th on
lead plani recoveries, what he says ia admitted by all, The
hypothetical ecase taken of stralght Casapalea doea not however

meat the question as to what has become of the migaing lead in

normal charges of which the periods under discussion were mﬁde;

| There are only two questions, The first is how

to imprévu our present flow sheet and practice, Thislrr. Rllis
ie studying and we can awalt hi= report,

The étcénﬂ is to aveid allowing Ge:fo Ores prejue
iieina ore gu:ﬂhnnei‘hy félaé unrgiﬁ_shaeta. I faink 1ead re~
coveries uhnﬁ»a;ﬁﬁ figured m the baaia ;f vhat they wonld be in
the absence of copper and then the ¢§p§er present debited with the

loss of lead 1t couses, r, SpilsbuxyAaavmrs this very point when
he says: *¥Blle the lead recovery for Casapalea concentrates
might remain low, we should expect a higher recovery for ores
containing less or no Gopper, and in ealeulating margin sheets it w
would seem to be correct o give such ores their corresnonding lead

recovery,® '
¥Mr, Spilsbury is alwaye pretty levele-headed, Ie may
naturally think of Oreya as primarily & copper plamt, ¥r, Nllis

vill in tum think largely in texms of lesd, With both sides
ably represented we shall soon get a ”{anad_grus:nuu

Very tzuly yoursy




Lima, September 6, 1930

Cerro de Pasco Copper Corporation,
44 Wall Street, :
New York.

Dear Sirs: Lead Plant Recoveries

Acknowledement is made of your letter of August 6, with
enclosure as stated, on above subject.

Both letter and enclosure were referred to Mr.Spilsbury
and attached hereto you will please find copy of his letter of August
27, to me, in which he deals very fully with the lead recovery from
the Casapalca concentrates.

As soon as the report on lead smelting by Mr.Ellis has been

received,copies will be sent to you.

Yours truly,
HAROLD KINGSMILL

General Manager.




La Oroya, Peru,
August 27, 1930

Mr.Harold Kingsmill,
General Manager,
Lima,

Dear Sir: LEAD PLANT RECOVERIES

Please refer to your letter of August 22nd enclosing Mr.
Drew's letter of August 6 regarding the above subject.

Mr.Drew seems to think that the recovery figure of around
70% lead is much lower than the actual figure. We believe the figure

is lower than it should be for all ores, but the recovery for Casapalca

concentrates could not be expected to go much above 70% with such hig
copper and low lead, and with operations as at present, i.e., with no
sintering Plent, Cottrell or baghouse, and with no converter and bag-
house for the treating of lead copper matte and the recovery of the 1
fume.

Consider Casapalca concentrates to assay 15.0% Cu and 3Z.
lead, about the correct figures for current receipts. Consider the
ratio of copper to lead in the matte which now goes to the converters
to be 2 to 1. This is as good an average ratio as we have been able

‘make: at times it is higher and, at times, lower. Consider that

90% of t e copper in the concentrates is recovered in the copper lead
mette. Concentrates assaying 15.0% copper would contain 300 lbs. of
copper per ton and 90% of this amount would be 270 lbs. which would b
the amount of copper going to the converters per ton of concentrates
treated. With this amount of cop er there would be 135 lbs. of lead,
using the 2 to 1 ratip for copper to lead in the copper lead matte.
135 1lbs. of lead per ton of concentrates is equal to 21.1% of the lea
contained in the concentrates. b

135 = 21.1%
640 (32.0%)

Now take sintering plant stack losses as 4.5%; sleg losses

as 4.5% and fume and dusting losses as 1.0%, and you have a total

‘of 10.0%. Add this amount to the 21.1% lost to the converter and you

have losses amounting to 31.1% of the lead in the concentrates. From
thic it will be seen that the lead recovery figure of around 70.0%
for Casapalca concentrates is not low. ‘

While the lead recovery for Casapalca concentrates might |
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remain low, we should expect a higher lead recovery for ores conteining

less or no copper, and in calculating margin sheets it would seem %o
be correct to give such ores their corresponding lead recovery. ‘

~
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. The lesd recovered in the bullion for July was 72.88%
of the lead in the ores snd concentrates trested. We hope the
figure for August will be somewhat higher becamse we believe our
pregsent practice should give betber resulis than have been
obtained heretofore, The ratio of the copper to lead in the
harge trested is now much higher then previously and, therefore,
the smount to lead going to the converters is greater,

As soon ag recovery figures for August are available, we
will write you further on this subject. In the meantime, Mr,
Ellis is preparing & report on our lead smelting practice.

Yours very truly,

R i ol L e N

J@? UNP | (8a) | R. Spilsbuxy.

3&331’ intendent.~
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A=197 Docember 18, 1944

B L o e

Hew York City 6

Dear Mr Cawyort LIAD HETALLURCY

| ﬁ_at’tm to your letter of the 13th, reaived
souewhat mangled on Saturday, I think the Smith-Reinberg

memorandus is a very good plece of metallurglcal deteotive

work, Personally I am convinced that air starvation

1s the answer to the conundrum but I doudbt whether

the answer is se simpie s> the running of a single blower.

I enclose comments for Mr Melaughlin., #ill you
please sen® these along with the E.nlth-gthbm document,

Very tyulg yours,

(n




CERRO DE PAscoO COPPER*CORPORATION

40 WALL STREET, NEW YORK 5, N. Y.

December 13, 1944

Mr. Lawrence Addicks
Bel Air
Maryland

Dear Mr. Addicks:

There is attached hereto a copy of Mr.
Fowler's letter dated November 29th which gives
the information which we reguested by cable
when you were here in New York. Please return
this letter for our files. Messrs. Smith and
Reinberg have drafted the attached memorandum
commenting on the information contained in this
letter. The low blast pressure is now explained
by the fact that two furnaces were being operated
from the same blower.

Yours very truly,

@;@AS COPPER CORPORATION

Geo. P. Sawi%




A=214 ' Breekvater Court,
Kennebunkport, Ne,

| August 10, 1930,

El'. c. v. n"m v,-QQ"PrEB.,
Cerro de Pasco Copper Corp.s
44 Wall Sireet, ¥ew York City.

Dear Mr, Drew: LEAD METALLURCY

1 note copy of Lima cable #5, As this is in ree- .-
ply to one written by ¥Mr, Hamilton I presume he is suggesting a
reply, TFor my part I would like to see some figures based on
running the furnace on 2 sulphur whigh will give a good slag and a
bullion free from copper and then rerpasting and concentrating the
mette to a 407 mt coppar (probably 107 lead) matte to go to the |
copper plant, This would give a maximum direct lead recovery and
keep excessive lead out of the copper bullion,

: Ve have really three programs, The first is the old
one of sending excessive quantities of leady matie to the copper
plant, The see¢ond is the one suggested above, The third is to
shut down the lead plant and throw the lead away (for the present)
in the converter fluedust, This fluedust will be not over-rich

in bismuth and will complicate our bismuth problem later,

¥We should have margin sheets which charge for ime
purities in the ore only the recovered amounts in the product sold
at tl;a rates imposed by Chrome or Maurer (Perth Amboy) as the case
uy e. ;

- Pinally no stone should be left unturned %o find
out vhere the missing lead and sidver as shown by difference between
amounts paid for and accounted for in bullion, slag and flue proe=
ducts, go. It is disquieting to note that slmost parallel conditions
as regards losses eéxist in the leqd blsst furnace and in the dust
reverberatory,  All else aside I understand we are losing custom
business becausg our margin sheets reflect these missing quantities,

Very truly your
Py 8, 69° here, [ Think I shall s e end of the week here,

bl
¥

i
T e

me——



Memorandum
to : September 24, 1946
Mr. Smith : by 1208

Mr. Sawyer szild before leaving that he had no speclal
plans for you during his absence so duringrintervals in your routine
duties I want to get you to examine our metellurgical sheets some
more with the idea of being able to make suggestions leading to

1ifting them from the universal criticism they now suffer from

and also to zim for real information on recovery efficiencies and

excess losses due to circulating so many by-products.

We g%?uld come day be able to make an accurate flow-sheetl
of every-zﬁiéfigaconstituent of the incoming ores. I have taken
a try at bismuth myself and should like to know if you check my
figures. I have already asked Mr. Sawyer to investigate the

auestion of not analyzed ores.

Lawrence (kd




February 20, 1945

i o r. Addicks:

- With further reference to my letter
%!'Ndff February 15th, there is enclosed herewith a
memorandum from Mr. Smith. The matter will be

held in abeyance until your next visif to New York.

Geo. P. Sawyer




A4t

¥r G, P, Sawyer, Vice Pres.,
Cerrc de Paseo Copper ﬁopr.
40 Wall Sgreet, New York mtr 5
Dear Hr Cawyer: SIALLURGY
Noting your letter of the 15th with enclosures

I should very much like to push the blast question to

@ conclusion as it was one of the main matters disoussed
at the conference of last summer when ¥r Ypuler was here,
It 1s perfectly oleam that the data from Croye is self.
contradieting but they must see that without our

foreing the polnt., I am persemally convimeed that
the furnaces are not getting the proper airs

However Mir Melauzhlin must have reasons not apparent
to us in suddenly changing his attitude and in the present
gtate of affairs we should ¢o nothing which might eme
barrass him, I M therefore that "radio silence” is
tﬂhtm until wé understand bettor ams.eh won't be
1euithnhmtehuknm !

Véry truly yours,




CERRO DE PASCO COPPER CORPORATION

40 WALL STREET, NEW YORK 5. N Y.

February 15, 1945

Mr. Lawrence Addicks
Bel Air
Maryland

Dear Mr. Addicks:

Attached hereto you will find a copy of Mr.
McLaughlin's letter dated February 2nd transmitting Mr.
. Fowler's letter of January 23rd as well as a copy of
Mr. McLaughlin's letter of February 7th transmitting a
copy of Mr. Colley's letter of February 5th. You were
quite correct with regard to Peru's reply about the
gquantity of air being supplied the lead furnaces.

Judging by the last paragraph of Mr. McLaughlin's
letter of February 7th, it is apparent that he desires to
ring down the curtain on this correspondence. It seems to
me, however, that there is one guestion which should be ans-
wered and that is what becomes of the 6400 cu. ft. of air
per minute which Mr. Fowler says each furnace is receiving.
Mr. Smith comments on this in his memorandum dated February
13th but I cannot conceive that chennelling or blow holes
in the charge would account for the difference. A more
plausible explanation would be that air is being wasted
through a safety valve before reaching the furnace.

Yours very truly,

CE@;E P@CO CPPPER CORPORATION

Geo. P. Sawyer




4=198 December 18, 1944

Er Ds He Nelaughlia, Vive FPres,,
Cerrc de Paseo Gopper Corp.
40 Wall Street, liew York Gity

Dear lr Molaughlin: Seieal METS

. Referring to my memoranduam $o you of November 17th,
while you were still in New York, and your request that
I continue this sorreaspondence, you will receive by thie
mall a memorandum dated ! soember 8th covering = study
by Messrs Smith and Reinberg of the data included in
dr Fowler's letter of November 29th. The last-named
completed the information asked for in our eable of
Cetober 5th on lead blast furnace flue gas composition,
#e are indebte’ to someone for some painstaking work.,

#hen Mr Towler was in New York last susmer the
question was ralsed as to the seeningly impossibly low
blast pressure at the furndoces and I résmphasized this
point in memorandum to you as probably being the key
to furnace spead, Smith & Reinberg have correlated
the data to show that either the two furnaces are
operating on a single blower (whish we had not under-
#tood) or that about half the alrstated does not reach
the furnace. Certainly all the pisces of the puzzle
fall into place in such a eonclusion. They have care-
fully considered the earbom in €0z from carbdonates and
other possible effects of various sonstituents of the
charge and 1 c¢an see no flaw in their arzument,

The facts that the gas analyses show complete ox-
haustion of the oxygen and that the low blast pressure
indloates that the alr is not being fed plus the higher
blast pressures in the early days whem the furnace wag
running fast (although on a dif”erent ocharge) make an
overwhelming ciroymstantial case., The erusting dif-
flculties tie in with the argument a® the upper part
of the furnace must be relatively cold and without
roasting effect,

Whether or not this podition is right can de quiocke
ly investigated on the und. If the furayees are not
getting the 6000 or 7 CoFePoiis each we had heretofore
azsumed I think we should plan to run a furnsce with

that air and with not less than 9% fixed carbon on thn<;naV\9~




L Aeles e 12/18/44

(The emr-mm fuel is required by the
altitude)., With the additional air there will not be
, excessive reduotion,

In view of the importance of maintaining production
the use of the third furnace for experimental runs,assuming
the men can be found, would probably ease the consclence
of eve + If we have not recently run a speed/pressure
curve with closed throttle on the blowers, I suggest it.
98% efficienoy seems much too high to me, | _

Very truly yours,

Py By Of course I am assuming that we are in agreement
that, other things being equal, we want to get ﬂshu
furnace tonnages, This i= the only reason for the
suggestions made & . :




Ael08 December 18, 1944

¥r D, H., Holaughlin, Vice Pree.,
Cerro de Paseo Copper COrp.,
40 Wall Stireet, New York City S

Dear {r Melaughlln: LEAD MSTALLURGY

Referring to ny memorandum to you of NHovember 17th,
while you were still in New York, and your request that
I continue thia correspondencs, you will receive by this
mall a memorandum dated December 8th covering a study
By Messrs Smith and Relanberg of the data inocluded in -
My Fowler's letter of November 29th. The lart-named
gompleted the information asked for im our ecable of
Cotober S5th on lead blast fugnaec_rlﬂg_sas{ouapcg&tion.

2 B % RA 5 AR T s s i LALRA R AL AN YT
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question was raised az to the seenmingly impousibly low

n ny memorandum to you as probably deing the key
to furnace speed, Smith & Reimberg have carelated
the data to show that either the two furnaces are
o?erating on a #ingle blower
air - HRea ] : wh _relief wvalves or-other
fore reaohims the furngce, Certainly all the plecss of
the puzzls fall into place in sugh a cenel sione

They have very carefully considered 00y from earbonates
and other poesihle effects of various. constituents in
the charge and I can see no flaw in their conclusions.

% e P

The facts that the gas analyses

7'\ the_furnace is gasping-for oxygen and that the low bladt

pressure indicates that the alr is not belnz fed plus
the hizher bkist pressures in the early days when the
furpace was running fast (although on @ éifferent
charge) make an overwhelming eirounstantial ocmse.

The orusting difficulties tie in with the arsument R .
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Februsry 15, 1945

Mr. Sawyer:

LEAD METAL '

The data from Oroya indicate that the blowers at the lead
plant are supplying about twice the air to the furneces needed
to burn the carbon actually burned,

We can calculate the volume of top ges from its nitrogen
econtent and the nitrogen content and the volume of air supplied
by the blowers. The carbon content of the top gas cen be cal-
culated from its volume and the COg and CO assayes. By this
method we find that the carbon burned per furnace minute at
Oroya was about 48.4 lbs.

Yet the carbon in coke used per furnace minute was only
about 81 0 1bs.

By using the data available for ¥Kelloge, Tboalieand Trail
furneces, we get the following estimates:

Plant Carbon per Furnace Minute

Calculated
Carbon in coke charged Cerbon in top gas

Xellogeg 42,6 1b, 43,7 lbs.
Tooele 7B 69.8 "
Trail 4%7.2 " 30,3 "
Oroya BB ;i 48,4 "

It is evident thet something is unusual at Oroya. Iither
about half the air supplied by the blowers at Oroya was wasted.
before it reached the tuyeres of the furnaces, or it must have
passed thru the furnace without coming in contact with hot coke
and this portion of the top gas was not sampled, The low blast
pressure at Oroya by comparison to other plants, tends to point
to air wastage before it reaches the furnaces,

\,(2. 35 :

We Co Smith




The data contained in MNr, FYowler's letter of Fovember
£20th indicates the No, 2 and Wo, 3 leed furneces were operating
with a total alr m:u 0f 6,407 cuble feet per minute measured
at Oroya conditions, whiech is equivelent to 3,909 cubic feet per
minute st sea level pressure and o® ¢,

The top gas anelyses given by kr. Fowler show that the
oxygen in the alr supplied to the furnaves was being completely
utilized to burn the fixed carbon in the furnaces, The volume
of top ges from the furneoes oan be caloulated from its nitrogen
sontent and the nitrogen assay und voluse of air supplied %o the
furnuces, From the volume of top gas and the ges analyses, the
garbon in the top gas cen be caloulated., On thias basis, the
carbon in the top gases from the two furnaces wus apyroximately
47 pounds per minute.

' % have no informstion &8 to the emount of fixed carbon
oherged o the furnaces during the test period (Oetober 30 to
November 19), but the average for the period January to June, 1944
was about 40 1lbs, per minute for two furnaces, which checka
reasonably well the 47 lbs. per minute caloulated from top gas,

The attached chart shows the effect of helght of ore
column on the blest pressure needed to foree 5,000 cubie fect of




Lead Blast FPurnsces -2 December 8, 1944

air per minute thru esch of three furnaces of approximately

the same size (Kellogg, Trail & Tocele), The data wers taken
from olight & Miller Page #100, 4.I.M.A.E, Transactions Vol
#1281, The chart indicates that had Oroya furnaces been the
same size a8 the Hellogg, Trail & Tocele furnsces and at the
same altitudes, it would have required about 35 ozs. of blast
pressurefo force 5,000 ou. ft, of alr per minute thru each Oroya
furnece and corrected for Oroya altitude, a blast pressure about
48 ozs, would have been required to foree the same weight of air
thru a 46" X 180" furnace, As the Oroya furnsces are of scmewhat
greater area, a slightly lower pressure should be required at
comparable volume and height of column,

It 18 now olearly evident that the low blast pressure
obtained at Croya is due to the very low volume of air supplied
to these furnaces, which when corrected to sea level condition,
is only an average of 2,000 C.,V,M, per furnace, This on a weight
basis is only about 40% of the oxygen supplied to the furnaces at
Eellogg, 'rﬁu & Tooels, which is in accord with the comparative
smelting rates attained,

_.\U | |
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ﬂﬁ_{ 7.3 New York, November 17, 1944.

lMelLaughlin:

Referring to our recent talk about the Oroys metal-
lurgical operations - &s I then sald, the lebor diffieul-
ties, the critical shortage of staff and the reorganize~
tion problems that are under way meke this e doubtful time
to meke demands on the time of anyone at Oroya either to
discuss or investigate anything not 1§mndiat¢1y necessary
to maintain production, The production crisis of last sum-
mer indicates we ere operating too close to the edge of a
metallurgical ¢liff to Justify meddling with existing prac-
tico except on a u»ll-conalderad besis on which anyone in-
volved agrees. 48 you ask for it, 1 make the following com-
ments e T e e
‘: . Pnrnonallx, I am not at all nrspared to say that

. our presqnt practice does not represent the best that cen
be done with the very unusual. factors of . 1mpur1t1¢s, alti-
tudq. cheap but scarce labor, costly and poor fuel and very
cheap electric powWer. I do think that the practice has de-~
veloped unéer torea& limitations es the plent has grown from
a very slmple copper operation to one of the most eomplicated
éﬁ@ sﬁppiig#ﬁ existent anﬁﬁha; we can well underteke a.
thorouch review., I do mot think we should be »riting letters
backi and forth until we heve thoroughly digested tihe 1043
figuren and can put forth wtll.graugﬁpﬁ reasons for undertexing

eny varietions in present practice.
Qng miaeancoptiqn should be corrected. There would be

a real gain in belng able to smelt more tons-of marginal material




- per furnace-day. 4part from the saving in scarce even though
eheap labor the intake in lead is going to be greatly ineressed
with the building of the zine refinery and both investment end
erowded land area come intoc the pleture.

One enigme needs solving. The biast pressure is amaz-
ingly low at the blast furnaces., The altitude apparently en-
ters only as a square root of the barometer in driving air
through an orifice and the alr density véry'alightly. Are the
daté wrong? Faulty gauges or something? Have we a charge
porosity astonishingly different from all the other smelters
where the pressure seems to be a direct functicn of the height
of cherge and would indicate a pressure éi Oroya of 48 ozs.
peS.1. instead of say 167

One item has héen already reviewed with some thorough-
ness., Our metallurgical aceounting for lead losses has bﬁen‘
faulty, We have shcwn 7 or 8% "unaccounted for", which is
impossible for & plant equipped as is Oroya. Aipparently some
of the cireuleting products are belng double charged in the
aceounts end the corrected fisure is more reasonable, s shown
in the atteched caleulations.

Finally, I think thought hes to be given to fishing
impurities out of the smelting eycle rather than reeharg;ng
them. The peint is that the production of mattes in the pres-
ence of hich zine is a severe test of the skill of the smelter-
men pné that is thé real argurent for ggt'roahnrging copper
dross, I wish Oroys would for the méﬁght ar itrarily assuume

that an electric furnace could ﬁan&ls‘ﬁhé drogses satisfactorily

end consider how the zinc and pesaiblﬁ gfsenic would behave in the




blast furnace in the absence of the mnttgr collantof. lore-

1y removing dross from the charge does not serve the purpose
unless the sulphur in the sinter is cut down to ihe point of
extinetion of the matte.  The whole object is tc keep sul-
phur away from ﬁins an. arsenie. So fer I have not fully
digested the triels made some years ago from a somewhat dif-
ferent angle, which however 414 show lower copper losses in
the slags. Mr, Colley's opinion uauld be most helpful here.

L. ADDICKS




In Lead Ores

In Roasted Cottrell Dust (mst,)
Inventory Cheanges (Note #1)
Total to Account for

Bullion

Tin Dross

Matte

Speiss

Stack Loss (Est.)

Unaccounted For

Hote 71

Refined Fb, Dross
Refinery Slag
Matte & Speiss

Pb, Tom

83,577

- 503
711
120
827

SR .-

Ag. Ozs,
4,444,528
261,466
80,455
4,736,451

| 4,529,757
22,638
108,018
29,076
14,721

2000
4,710,210
26,241
556




In Copper Ores (New Pb.)
In Lead Ores (Neow Pb.)
' Inventory Changes (m #)

Total to Account for

In Copper Bullion

 In Refined lLead

In Fine Silver

In Coin 3ilver

In Tin Dross

In Leed Chloride

In Arsenical Dust to Stock (Est.)
In Reverb, Slag

In lLead B,F, 35lag

Stack Loss (1982) (Est.)

Total Acoounted For
Unaccounted For

mr Products
gri ﬁed IM Jross
& M
Roasted Cottrell Dust
Materiais in Process (Ref.)

138
47¢

827

52,527 ;a__ 5,689 _
52,527 13,115,689
1,802 4 455,793

5.66% Oain 3.60%

, 56,646
484 68,448
477

2 881
102 5,&?

473,084
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WEMORANDUN OF CONFRIENCE SEPTRMBIR 0, 1944
Messrs Sawyer, Fowler, Smith, Reinberg and Addicks

This meeting was called as a result of lir Kelaughlin's
cable recelived August 3lst stating:

' PPERFOALANCE LEAD BLAP FUSNACES SINCE CLEANING

CUT BXTRIMELY POOR, ATIRIBUTED PRESUMABLY TO

PHYSICAL QUALITY SY-PROCDUCT COER AND INCREASED

ARSENIC AND ZINC IN DUST AND OTHER PRODUCTS.

CUTPUT LEAD, SILVER, BISMUTH SZREOUSLY CUATAILED

UNTIL CONDITICK REMEDIED., REQUEST FOVLER RETURN

PERU IMMEDIATELY AND DISCUSS LEAD SMELTING

PROBLEMS FULLY WITH ADDIGKS AND BMITH IN NEW YORK™

The immediate problem was how to ascount for and remedy the
the semicus fall in produetion of the last three months
and the vecondary one & general discussion of the present
status of lead smeliing at Croys.

The operating data et hand in New York have too
much time lsg to enable much of a diagndsis to be attempted,
It 18 pot even clear whether the eabls refers to a general
barring down of furnaces in operation or the starting wup
of & rebullt one. "o do know that two slck furmaces viees
being struggled with a couple of months ago, that the
starting up of a noew furnace with strange ooke might re-
quire some time for stabilization, that the last awjlable
ginter assays show too much sulphur---s prolific sourece of
trouble-~-, and that an acute labor problem exists which
gecentuates ever-present smelting difficulties,

The best guesns iz that the denaser coke to De eX-
pected from by-preduct ovens has refused to burn as
rapidly as the old type and that the excessive sulshur
in the esinter has contributed additionel zine mush,

A temporary return to old-style coke with sradual change
over to the new and closer attention to the roaster opera-
tion iz clearly indicated, but such a course ls so obvious
it is assumed that steps have already been taken along
these lines an’ as lir “owler expects to errive in Peru in
two or three days no cable on the matier seoms NESCSSATY .

~IHE GENERAL CONDITION
Our main disappointment 1s that while Aimerican
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smelters get 500 tons a day through a furnace we get only
175 to 225 from on¢ of egusl size, There is nothing
about the character of the charge elther chemically or
physieally to aceount for this, The explanation must
therefore lie elther the hest supplied, the type of slag
made or the packing of the charge.

This whole guestion was reviewed in 1936 and an
experimental program deolded upon, dbut due to lack of staff
and the intervention of other matters no steps have been
taken towarde its accomplishment., Instesd the low smelt-
ing rate has been met by building additional furnace oa-
pacity and the guestion arises as to what would now be
galned if the entire ocutput would be put through one
furnaee, neasuring operating savings aszainst cost of the
necessary innovations,

in comparing Uroya practice with that of most of
the American smeliers the differences appeartchiefly in
blast furnished, type of slag made, grade of coke used
and the altitude under whieh the operation is carrioed on,

ls e are using a greater volume of blast per
unt$t of hearth area and much more per ton of charge but
this would be imdicated by the lower oxygen content of a
cubiec foot of alr. The strange thing ls that we have but
a quarter to a2 half the back-pressure cn the blower ale
though the ore column is a high one, The explanation of
this needs exploratiou or the ground, It would seem %o
indicate too inosely packed a charge or &lse glory-hole
smelting althcuzh no over-fire iz chserved, “o¢lving shis
puzzle might lead to unexpected improvements in smelting
rate,

H Cur #iliea is higher and ivon lower than car-
ried in the slags of most plem®s having high zine on the
charge, This should be thourht over,

Gs« The excessive ash in the coke, while not
desirable, probably 1s not a major source of trouble as
dhanges from dirty to clean ccke elsewhere have noct made
such difference beyond lowering the non-margzinal lead by
the gquivalent of the saah minerals, The physleal charaster
of the coke ig an important matter, however. At the time
of the emxlier discussion it was deeided to import a cargo
of good smelting ooke in order to evalusfe thiz factor
but for some reason 1% was not carried out and it is probably
out of the guestion at the moment under war oonditions,

4, The altitude causes a slower rate of oxidation
of the fuel in the furnace and this 1s doubtless the chief

cause of low capacity. In order to get better heating
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: we should {a) run jacket water as hot as possible,
(b) comsider whether we are making a slas whth a low
formation tesmperature, (o) censider possibility of ugm-
o, heating blast, (d) consider enrichment of blaet with oxy-
e @00 (It had been intended to experiment with the discarded
| W“ plant now in Peru but it has not yet been ddne) and
(@) zet posted an any work done to lower ignition temp-
erature of coke with ecatalytio agents,

Finally we have never made the [proposed dectrie
furnace rune in order to evaluate thiz line of attsck.
In an electrie furnmoe non-garginel charge would dis.
w, the coke requirement would be cut two~thirds :

metal recoveries should be very hizh, Agsinst this

would be the power and electrode costs, Irejiminary
arrangements were made along these lines but had to be
side-trasked, This should be given high priority on
any experimental list,

COHCLUSICONS

Under war labor cémdiﬁ.ans not mueh can he demanded
of Croyae The arcuments advenced sbove can be given more
or less of a paper evaluation in New York but it would

seem that one competent man might be assigned at the smelter
to follow up and analyse these points and then informal
reporte be excofanged with New Yorke The first step is

to determine the maximum probable savings, assuming the
suceess of the several proposals snd thea to determine

on a firm program.
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¥r G. P, Sawyer, Vice "res,,
Cerro de Paseo Copper Corp.,
40 Wall Street, New rwkrgny 5
Deayr Mr Sawyert . LEAD METALLURGY
I return herewith My MeLlaughlin's leBtor of

Jume 22nd om lesd metallurgy, “hat T have bosn
after from the beginnirg in this dis#ans&aa of now
some yexrs' stending 13 to dlscover the real capmolty
of the lead blast furnaces hefore the company 13 o-
bliged to undertake bh1lding additional capasity,
If we all sat around the ocampflre at Oroys and talked
it wouldn't help thinge & blt and ¥r Smith le fully
eonversant with Oroye conditlons,

| The polnt 1# not theory but facts, Oroys has
furnished blast data which are self-sentradictory,
Once they zscertain what 12 the matter with the alr-
carbon balance ne stated by them the questions will
probably answer themselves ebout eaytilﬁy‘ n the datg
presented one can only conclude that the low blast
.pritiurt indicates worn blowers !itthQﬂrmﬁﬂﬂ gilppage
or other air escape defore the air mﬁ-__m the furnace,

Very truly J'Wﬁfé i

{
i
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July 30, 1947

\ t

: ¥4 Follawing our eonv:rsation or yesterﬁny I diseuased
at sene langth tha 140& of ceoyerutlan battean Corro and the

i

. 8% Jo;oph Lead Cleany with C. Iorrill Chapia, Jr., vlce prasident
of the latt.er ecmpany. bk _

Tha seﬂtral 1dan preposod was to ¢ansidcr the f%mnaen,
proper on the bnsia of full information of their &xporienen in
rﬂturn for .quivalant 1nroruation aa to what we learn ut Droya
and an undorstanﬂing that we should nnt exglolt patents or sale

AR

in ttrritary outsido our own oborationa. In tha matter of tho
condenser for the ninc vapor: which is the crux of the matter,

this is & fully developed Apparatus and reasonable compensation should
be paid shoutd we use it, This idea was aeeopﬁuble but ‘they are

not 1n & position to loan personnel or prepare duaigns for outsida
applications or to make any guarantee as to rqaalts.

. To my surpriao, ﬁhﬁ@ appear to h&vw'céaﬁlete Peruvian
patants taken ou£ last yelr, subi;et of course ta the ususl clausa
for aetutl eperatlcn in Peru renewable yearly up to eigpt years.

I had assumeﬁ they had no pat&n&a, but 1t did nat sQem te affect the
discussion. Ineidentallx,.lr. Earuior, their nﬁnly aequired
asgistant to the president is probably in Oroya today anﬁ.ﬂigi_bq'
back in New York in & couple of weeks, ‘ LR

!hc? have apparﬁntly reconciled the factions 1n-the1r
staff, and all have faitb in the 8U€e®ss of the furnace. All
difficulties have Been overcoms exeept that of life of the furnace
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refractories., Enianlfinioreris interested and 8t. Joe actually
installing & smelting furnace in Argentins iith & loecal partner
with the backing of the Argentine government and using petroleun
coke as the redueing agent.

| The slag furnace st Eoreulanous is warming up today for
& trial Tun on the new carbon block bottom and will be arbitrarily

shut down by Boptaaher ti:nt for examination so that it is essential

that w« pay a visit to Hereculaneum during August. If Mr. Reinberg
does not return in time, Mr. Smith should go without him,

No cormitments have been made by either side, but alter
thia trip something more definite should be dano. ¥e should inform

ourselves as to the exact patent average in Peru.

Lawrence Addicks




The new process for the recovery of zinc in the
metallic form from lead blast furnace slags at the Herculaneum,
Hissouri smelter of the St. Joseph Lead Company, has not been

rated for sufficient time to establish data }rom which opera=-
ting costs can be estimated safely, but a preliminary survey indi=-
cates the new process has more promise at Oroya than the standard
slag fuming processes in which the zinc is recovered as zinc oxide
which then must be reduced to metallic zinc by thermal, or electro-
lytic processes, :

The cost of installation of either process at Oroya
would be about the same, that is, at least §1,500,000, The St, Joseph
plant would occupy only a small part of the groun& space required

by the slag fuming process. It consumes a relatively large amount
of electric power and a minimum of fuel, whereas the fuming process

requires large amounts of fuel and only a minimum of power.
The operation of the Herculaneum furnace should be

checked from time to time and when sufficient data are available
a new estimate prepared,

deoe ek o ok ok ok %




I visited the St, Joseph Lead Company's Lead Smelter
at Herculaneum, Missouri on August 19th to study the new plant they
have erected for the direct recovery of zinec from the lead blast
furnace slags. A number of slag treatment plants are in operation
elsewhere, but they all produce zinc oxide which must then be reduced
by thermni or electrolytic methods, whereas the St. Joseph plant
1;adesizno& to yield metallic zine &1ract1y from the blast furnace
8lagS8.

The zinec recovery plant at Herculaneum is located
just South of the lead blast furnace building and at the same level.
It consists of':

Coke braize drier
A large electrically heated, gas tight dezincing furnace.
Two Veaton-Zajarian zinec condensers,
Gas cooling and cleaning equipment.
Two duplex 14" x 26" vacuum pumps.
One gas compressors
Two 5000 KVA transformers.
Control room containing the electrical meters, vacuum
guages and control apparatus,
(1) Zinec settling furnace,

Coke braize is screened to remove fines (-4 mesh),
dried until free of moisture in a small gas fired rotary drier,
The dried coke is delivered to either of two small storage bins above
the electric furnace by means of belt conveyors.

The electric furnace is about 14' widai 42 long and

15' high and is built in a gas tight heavy steel shel The inside
dimensions of the furnace are 10' x 37', A cross section of the
furnace is indicated by attached sketch #1. The bottom of the
furnace is made of a 2" layer of sand, then 24" of fire brick on
which are placed large carbon slabs keyed in place with inclined
carbon blocks on which rest carbon blocks which form the side walls
of the furnace. The furnace roof 1s composed of 9" "Fosterite"
(basiec) lining inside of 9" of the high alumina brick. Both the
coarses of roof brick are sprung from special water cooled skewbacks
formed as part of the furnace shell. The sections of the steel
shell against which the ecarbon side walls rest are recessed and water
cooled by a number of water sprays. :

8ix 30" dlameter x 27' long carbon electrodes enter
furnace on the longitudinal center line and are spaced 5' 6" center
to center. An insulated annular tank welded to the steel shell
surrounds each electrode to form the stationary part of the water
seal for each electrode, Clamped to each electrode and sealed by
means of an asbestos gasket is an #nverted drum which centers in
the annular tank and completes the water seal. The seals are about
4! high. Above the seal on each eleetrode are separate clamps for
cable connections and for the electrode hois?t and regulation apparatus.
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On the North end of the furnace are the coke spreader
and the slag receiving port. The coke braize enters a feed pipe
from the storage bin through a bell valve., At the lower end of the
feed pipe is a second bell valve, The coke spreader 1s so designed
as to recelve coke and throw it the entire length of the furnace,
without allowing air to enter the furnace or gas to escape. A second
coke feeder of different design 1s located on the condenser side of
the furnace and feeds coke between #4 and #5 electrode as desired.

A very heavy electrode suspension frame with individual
hoists for each electrode is located at the Bast side of the furnace.

At the South end of the furnace are the slag tap and
the matte tap holes, The slag is tapped to a settler every 20 minutes.
It is collected in 3 ton slag pots and transferred to the slag dump.,
Matte is tapped from the furnace and settler as required. The matte
is low grade and often mixed with some high silicon, low carbon pig
iron. The amount of iron produced depends on the amount of coke
used. The matte and iron are returned to the lead blast furnaces.

The two Weaton-Najarian condensers are on the West side
of the furnace, one points North and one South., The gas and vapor
offtakes which connect the furnace and condensers are near the #2
and #5 electrodes, One condenser is used at a time, the second being
held as a spare, The condensers are of t{p’ #5 as developed at the

A late

Josephtown, Pennsylvania, Zinc plant. r design #6 is considered
to be better than the #5. The #5 condenser in operation allows
considerable surging of the molten zinc in the condenser and these
surges permit the pressure in the furnace to swing from about =8" to + 8"
of water at such close intervals of time as to make the manual opera-
tion of the vacuum control valve difficult. To date no automatie
control has been developeds The #6 design 1s sald to greatly re-
duce these surges. WNrs Deley of the Josephtown plant claims that

some surging in the condenser is necessary, as it tends to decrease
the amount of blue powder and increase the yleld of metallic zinec.

The condenser recovers 97% of the zine vaporized in the furnace as
metallic zine., The CO gas and dust (blue powder) leaving the condene
ser pass through a water cooling and scrubbing system where the

blue powder is removed. The cleared gas then passes through the
vacuum control valve and goes to either of the two vacuum pumps, and
to the gas compressor. The CO gas is at present ignited and burned

in a waste gas burner on top of the building. It is planned to use
th:dco gas in the smelter when the furnace operations become standard-
ized. :

' Power is purchased from the local Power Company at
an undisclosed rate, but from general remarks, I gathered the rate
to be about 6¢ per ﬁwa.

- Two 5000 KVA three phase G.Es; multiple tap transformers
are used to supply the current to the six electrodes. The normal
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operating voltage has been 70 = 75 volts, but it can be varied from
60 volts to 175 as desired. Each phase is designed to carry up to
22,000 amperes, To date a maximum of 4600 KVA has been drawn from
the two transformers when treating 15% tons of slag per day.

The 10,000 KVA of transformer capacity was installed
with the idea that the furnace would eventually be able to treat
all the slag from the smelter operations plus additional slag re-
covered from the old slag dump., It is planned to use one of the
lead furnaces as a slag melting furnace,

The normal temperature of slag entering the furnace
is about 1100°C and it leaves at 1200 - 130050 .

The furnace and condenser operations are controlled
from a central control room, here are located the meters and controls
for the transformers and electrodes, pressure and vacuum guages and
controls, etc.

Just West of the South condenser is the zinec settling
furnace where the zinc tapped from the condenser is maintained in
the molten state to allow excess lead and iron to settle, Clean
Prime Western grade spelter (aine) is ladled from this furnace.

An impure lead bullion (about 90% lead) is tapped from the bottom

of this furnace from time to time. This bullion goes to the drossing

kettles at the smelter, From time to time a heavy iron-zince-lead

dross is removed from the settling furnace and returned to the blast

furnaces. The blue powder from the coolers and gas scrubbers is

:3110ctcd in a small settling pond and returned to the lead blast
rnaces,

The electric furnace is started by drying out with
coke fires for several days. About 7 tons of coke are spread over
the bottom of the furnace, the electrodes are lowered until they
touch the coke and 1000 KVA is used to warm the furnace., The power
is gradually increased over a period of 48 hours until the furnace
reaches operating temperature, During the warming up period any
CO gas produced is burned at the va offtake to the condenser,
The furnace 1s filled with molten blast furnace slag (145 tons).
The condenser is primed with 22 tons of molten zinc and sealed. The
vacuum pump is started and all air earefully exhausted from the
system, Molten slag and coke braize are fed to the furnace and the
dezinced slag tapped on schedule,

! The temperature of the molten zinec in the condenser
is maintained between 525 and 575°C by water sprays on the condenser
shell. As the zinec vapor is condensed, the pressure drop through
the condenser increases and zine is tapped from time to time in
order to keep the pressure drop within the desired limits. Slag is
:uppgﬁrf:gn the furnace just before a new pot of blast furnace slag

8 ¢ ged.




The zinc recovery plant at Herculaneum was completed
in 1945 and cost about $1,000,000. BSinece then changes and additions
costing about $300,000 have been made. At present costs to duplicate
the plant will cost at least $1,500,000, - -

- The zinc plant was operated for 28 days in 1945 when
the carbon side walls were eaten away and since the roof brick were
supported on the side walls, the roof fell inte the furnace, The
furnace shell was redesigned and rebuilt to allow water cooling to
the side walls and skewbacks as shown in sketch #l1, Restarting of
the furnace was delayed by power shortages, labor troubles, etc.,
until August, 1947,

Messrs. W,T, Isbell, Manager, Deley and Clyde Smith
were extremely helpful in supplying 1nrarnnsieu and other data.




A typiecal day's operation gave the following data:
Costs per Day

Slag treated 15% tons
Zine assay of slag charged 11.5%
Zinc assay of slag produced 3.09
Zine volatilized 8.5% |
Power consumed averaged 4600 KVA $662,4%0
Coke braize charged 8 Tons . 32,00
Electrode consumption (est.) 500 llbs, 32,50
Aux, Power estimated average 350 KVA 50,40
Fuel, air, water (est,) 30,00
Mise. supplies 20.00
Labor 10 men for shift @ $10.00 300,00
Total cost per day : $1127.30
Zine produced

Value of 13 tons zine @ 10.5¢ 1lb. 2730.00
Margin per day exclusive of repairs and capital charges 1602.70

If the price of zinc were 5.25¢ the margin per day
would be about - : 232,70

The plant has not been operated for sufficient time to
establish data for estimating repair costs,
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Applying Oroya _tutorn to the above data we can

estimate the margin to be expected at Oroya.
Cost per Day

Slag to be treated 160 tons per day

Zine assay of slag 10%

Zine assay of treated slag 3%

Zine volatilized 7%

Zine recovery 10,7 tons * "

Power 4600 KVA 24 $ 110.40
Coke braize | 7 tons @ $12,00 84,00
Electrode consumption 500 1bs, @ 12¢ 60,00
Aux, Power B0KVA @ 2k 8,40
Fuel, air, water (est.) 30,00
Misc. supplies : 25.00
Labor - 12 men per shift @ $3.00 108,00
Total cost per day : 425,80

 Value of 10,7 tons zine @ 8.82¢ (Oroya)1887.48
Margin ex - repairs and capital charges 1461.60

If the value of zine at Oroya 1 5=1.00
the mmu.m day we:ld ba:ts*a 483.70
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A zinc fuming plant at Oroya, similar to the one
at Kellogg, Idaho in which the zinc is recovered as zine oxide would
cost at least $1,500,000,

The fuel required to treat 160 tons of blast furnace
slag per day would be at least 32 tons of low ash coal or about
49 tons of washed Goyllarisquisga coal. Some coke bralze and elther
cgﬂ. ::‘ fuel oil are required in the deleading operation of the raw
zine e,

The cost of operation of a zine fuming plant at Oroya
would be about as follows:

Zinc in delead fume per d 10,7 tons

Coal for fuming furnace tons @ $10,00 #490,00
Coke braize 45 tons @ 12,00 '
Fuel oll or coal (kiln) 1.5 tons @ 14,00

Labor = 16 men per shift @ 2,00

Power,air, water, ete. (est.)

Misc. supplies

Cost per day, exclusive of repairs & capital charges $682,90

The deleaded zinc oxide (18 tons per day at 70% zine)
can be considered as a high grade zine concentrate and on that basis
at today's zine price would be worth about $56.50 per ton at Callao,
but when the cost of sacking, freight Oroya to Callao, Callao charges,
duties, and taxes are deduced, its value at Oroya would be about
$44,50 per ton and the value per day would be §801.00 or a margin
exelusive of repairs and capital charges of $118.10 per day.
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¥r. sauytr

‘Haaorandnu
4‘ ﬁ‘ ?’8/ Septeaber 24, 1946

I am studylng the metellurgicesl reports in the
endeavor to szscertain the sources and recovery of bisauth,
At She outset, I find that the roasters have an spparent
2005 reeovary. This is due to the fact that sbout 80%
of the tonnege entering the copper plant snd 6% in the
leed plent show no assay for bismuth, "By difference"”
some 300,000 1bs, of bismuth in 1945 are missing at the

roasters and an unknown -~usntity in the converter flux,

Perhaps you will find time to discuss this.

The figures are meaningless unless complete.




