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CERRO DE PAscoO COPPER CORPORATION

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

October 8, 1946

Mr, Lawrence Addicks,
Bel Air, Maryland.

Dear Mr, Addicks:
TIN =- 19#5 - OROYA

We have no data relative to the amount of tin in the
copper ores treated at Oroya during 1945 nor 1946 to date.

~ Somesscattered assays indicate an average assay of
about 0.05% Sn in reverberatory slag, hence the tin lost in re-
verberatory slag may have been of the order of 379,000 1bs. Sn.

The roasted cottrell dust to the lead plant contained
about --- 264,600 1bs. Sn.
Most .of which probably came from
copper ores.
The lead ores treated carried --- 41,400 "

Tin to be accounted for at Pb Plant 306,000 " "

The Villa Rica and San Gregorio ores were the richest
in tin of any of the ores treated at lead plant.

The Tin dross produced in 1945 carried . 187, 222 lbs. Sn.
In Lead anodes E

In Matte & Speiss to copper plant 1 088 S
Lost in Pb BF slag 88’ qe2 » . »

~ Accounted for 2324580 " "
Unaccounted for 73,080 v #

Undoubtedly some of the unaccounted for tin was recovered
as cottrell dust from the dearsenizing roaster, from sinter plant
and the lead blast furnace and was returned to the lead plant as
roasted cottrell dust.

Some tin also must have been lost in the gases passing
thru the chimney.

' Very truly yours,

\\‘U L‘r-‘%,.x“&}u&,m}{#%m,_
W. C. Smith




CERRO DE PAsco CoOPPER CORPORATION

40 WALL STREET, NEW YORK 5, N. Y

October 9, 1946

Mr., Lawrence Addicks
Bel Air, Maryland

Dear Mr. Addicks:
ZINC - 1945 - OROYA

The Zine in 570343 tons of charge to the copper plant
at Oroya was 7,275 tons

The 371844 tons of reverb
slag contained 6,460 "

Balance to be accounted for 795w

The roasted cottrell dust to the lead plant

contained 508 tons or Zn.
Most of which probably came from the

copper plant. Some additional zinc was

transferred from the Copper plant to the

lead plant in reverb and converter slags

used 4s flux and some zinc was lost in

reaster, reverb, and converter gases thru

the cotfrells.

Lead Plant

Zinec in lead ores ( includes 508 tons in cottrell dust) 5120 tons
Zinc in pyrite flux 200
Zinc in refinery slag 18 »
Zinc in slag fluxes 402 "

Total Zinc charged 5742 n
A

Zine in 55,109 tons Pb. BF Slag 4,575 tons X707, 320 251+ iﬁr ALQH i _
Zinc in Matte & Speiss 373 " q @ 1ng =0 uo ff}éffﬂa/

4,948 _l4ohg m
- Zine unaccounted for ooy w
Part of the difference can be accounted for

in Cottrell dusts from the sintering plant, and lead
blast furnaces and largely returned to the lead plant




ﬁpz PAsco COPPER CORPORATION

and some is lost in fume passing the cottrells in waste gases.

St. Joe Zinc Process

We can make some wild guesses as to thé outcome of the
St. Joe Co's zinc recovery process as applied to Oroya lead blast
furnace slage

Zinc in Slag
Zinc in treated Slag

Zinc to Zn vapor

Zine recovery from vapor T9§%

7inc recovery per ton slag 5.3% x 2000 x 95%= 100.7 1bs.
Net value of zinc at Oroya (10-2) = 8¢ per lb.
Value of recovered zinc at Oroya per ton slag . $8.06

Per ton Slag

Cost of power 600 KWH .1¢ $ .60
Electrodes 10 1lbs, @ 20¢ 2.00
Coke Uu% @ $11.00 o
Repairs «10
- Supplies «10
Labof 1.00

$ L.24

Profit per ton slag
Profit per year (55000 tons)

Very truly yours,

E

Y & *a 13
We Co Smith
WCS:RL




CERRO DE PAsco CoOPPER CORPORATION

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

October 9, 1946

Mr. Lawrence Addicks,
Bel Air, Maryland.

Dear Mr., Addicks:
SULPHUR IN COPPER PLANT = L

Sulphur in Ores to Roasters 161176 tons
X in As Calcines 1120 *
» ~ in Ores to Converters 6465 "

Total Sulphur 168761 "
Sulphur Volatilized
Roasters 86843 51,46 %

Reverberatories 25567 15.15 %
Converters 47370 _ 28,07 %

Total S Volatilized 159780 94,68 %

Sulphur in Reverb. Slag 7192 4,26 %
In Slag to Pb. BF & chips,etc. 1789 1.06 %

168761 100.00 %

Reverb, loss of Sulphur

Total to Reverbs, 80592
Volatilized 25567 31.75 %

The volatilization of 31.75% of the sulphur in the
reverberatory charge would seem to be high, yet it is only about
15% :o the total sulphur in the materials treated by the copper
plant. :

In the roasting operations a large part of the iron in
the charge is converted from FeS, and FeS to Fep0y as indicated
by color of the calcines. Undou%tedly some sulphgtes also are
formed., The iron in the reverberatory slag is mainly a® FeO,
hence a reduction of the Fes0y to FeO must take place during the
smelting and the chief reducifig agent present in the charge is
sulphide sulphur. The result of this reaction being SOo.
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%RRO DE PASCO COPPER CORPORATION

Any sulphates in the reverb. charge would tend to
react with S in the charge to form SO2. On above basis we

ecan account for the apparent heavy volatilization of sulphur
in the reverbs.

. Yours truly,

_ W. C. Smith
WCS:RL




CERRO DE PASCO CORPORATION -~ LA OROYA

Correspondencia Interdepartamental
Fecha: October 30,

A.H.Engelhardt, Manager of Operaticns

J.W.Hanley, Assistant Manager of Cpsratio

Materia: Indium - Possible Future Production

Please refer to the memorandum 7
R.P.Koenlg under date of October 7, 1952
R.P,Koenig under date of October 1%, 19
Ject.

: A meeting was held on Saturday,

with Messrs. Engelhardt, Barker, Schellinger, B
and the wrilter, to discuss the possibvility of i
tion., As stated in paragraph % of Mr, Addicks' me
‘the indium content of San Cristobal concentrates
32 ozs, per ton. This concentrate came from
central orebody at San Cristobal.

It was decided to make a complete survey of i
products entering the plant, both Corporation ores al

centrates and also custom ores and concentrates
tion to the ores and concentrates enteri i
survey will be carried further so as to Lu
plant products, in order that the indivm may b
the circuit. The survey will be a spectr Y
be under the direction of Messrs. Schellinga:
the Research Depariment.

Mr. Lacy stated that he will
taken at San Cristobal by Mr. Zufiiga © !
these samples to be taken from the western,
and lead sections, and the Ban Antonio orel
samples will also be taken at Cerro de Pasco 7xc
current (L.306 orebodies) and alse from the se:
non-1A4 class orebodies. Mr. Lacy pointed out °
Pagco they have taken a small number of samn
samples indium is generally associated with
in bismuth content. He also stated that the b
occur along the easterm wall of the Cerro orab:
old silver stopes.

It was of interest to all econcerned to know that indiuwm
was reported in the liquator lead of the Paragsha concentvate

that was sent to Palmerton for treatment. Since this is




the case, by treating zinc plant residuss

planty indium contained in these
plant will be recovered in the
hag been known for scwe time tha
iytie zine plant (when treating
amounts of indium.

3

We do at present
indium. When more data :
it should not be too di
indium from the various
point depend on the economic
existence at that time,
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In connection with indium and the
-production of same, a by-product plant for
wapg discussed., The idea of the by-product

s hron

o e
A

F

=
s | A
Laud

ecombine the production of cadmivm, tin, ind

in one unit, so that these metals could he
ing so that the same supervision and labhor
guch a program be warranted.

The survey of indium arnd other mnaet
S00R &8 possible and we all ccneur, as
Mre Addlcks' memorandum to lie. Koenig, sho
& development fund should be provided and

of Meesrs. Sseds and Smith.
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CERRO DE PAsco CoPPER CORPORATION

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

Qctober 31, 1946

Mr. Lewrence Addicks
Bel Air, Maryland

Dear Mr. Addicks:

No records are available showing the antimony
received in copper ores &t Oroysa.

Some essays indicate the possible loss
of Sb in reverb slag was of the order of 1200 tons

The roasted cottrell dust to the lead
plant cearried 469 tons
most of which probably ceme from Cu ores.

Some edditionel entimony wes lost in
crude As203 end in the fume from roasters,
reverbs, and converters which passed

the cottrells.

At the leed plent we received Sb in

new leed ores 467 tons
Sb in roasted cottrell dust. 469 "
Total new antimony. 6 tons

The lead anodes produced contained 1413 tons
indicating thet a large part of the

antimony in anodes was returned to the

lead plent mostly in refinery slag.

The antimony in the crude eantimony

meteal produced was 296 tons
or only about 30% of the new antimony

to the leed plent.
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CERRO DE PASCO COPPER CORPORATION October 31, 1946

Mr., Merz haes proposed a double treatment for the re=-
finery slags to increase the recovery of antimony as enti-

monial lead.
lst debismuthizeX, desilverize and decopperize the

refinery slags by pertial reduction.
2nd complete reduction of the treated sleg to pro-
duce a high antimony leed alloy which cen be blended with
refined lead to give antimoniel lead of the required grade.
No results have been reported to date.

Yours truly,

\)(; 8 0 4

W. C. Smith

WCS NG
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Mr, Smith and I have approached this subject on a comprehen-
give scale starting with a table of the elements, The problem involves
qmt&ﬁ_u present, recoverability, salability and dollar profits, Some
elements are by-products of by-products, the recovery of the first pre-
senting a cheap source of the second, The fact that only small quantities
of an element are now in evidence does mot bar it from the list because
we lack information regarding the mineral associates of our zine and we
are not now producing zine in quantity nor have we spectrographic reports
on the zine eycle,

The list of those present includes bismuth, arsenie, anti-
mony, cadmiwm, indium, tin, zine, tellurium, thallium, germanium and gale
lium, These will be takem up in turn, The platimm group and, strangely,
selenium appear to be absent, We have but three exits from the metale
MMﬁM-M,MMMMRanm;MMM
wind losses, leaching from ore beds, and such, The reverberatory slags,
once made, do not at present offer obvious points of attack although
values may be present, Lead blast furnace slage obviously offer attractive
recovery possibilities, Some 5% of the dust entering the flue systems is
lost out of the stack in addition to any volatile producte such as chlor-
ides, If by-products are nmot recovered as such they build up in the near-
1y elosed cycle until the slags, dust and bullion content balance the in-
take, In one sense, an elaborate smoke system is a metallurgical lia-
bility in that we have to deal metallurgieally with a lot of circulating
impurities in far greater coneentration than the entering ores indicate,
Fishing impurities out of cireculation therefore has an indirect cash re-
turn in lowered operating costs while presenting a raw by-product sources
free of cost,




Mr, Smith and I have approached this subject on a comprehen~

give scale starting with a table of the elements, The problem involves

quantities present, recoverability, salability and dollar profits, Some
elements are byeproducts of by-products, the recovery of the first pre-
gsenting a cheap source of the second, The fact that only small quantities
of an element are now in evidence does not bar it from the list because
we leck information regarding the mineral associates of our zine and we
are not now producing zinc in quantity nor have we spectrographic reports
on the zinc cyele,

The list of those present includes bismuth, arsenic, anti-
mony, cadmiuwm, indiwm, #in, zine, tellurium, thalliun, germanium and gale
liwm, These will be taken up in turn, The platimm group and, strangely,
selenium appear to be absent, We have but three exits from the metal-
lurgical flow sheet - slags, flue losses and metals produced - neglecting
wind losses, leaching from ore beds, and such, The reverberatory slags,
once made, do not at present offer obvious pointe of attack although
values may be present. Lead blast furnace slags obviously offer attractive
recovery possibilities, Some 5% of the dust entering the flue systems is
lost out of the stack in addition to any volatile products such as chlor-
ides, If by-products are not recovered as such they build up in the near-
ly closed cycle until the slags, dust and bullion content balence the ine
take, In one sense, an elaborate smoke system is a metallurgical lia-
bility in that we have to deal metallurgically with a lot of eirculating
impurities in far greater concentration than the entering ores indicate,
Fishing impurities out of circulation therefore has an indirect cash re-

turn in lowered operating costs while presenting a raw by~product sources
free of cost,




FORM 45G 10M 10-51

CERRO DE PAsco CorRPORATION e NEw YORK
INTER-DEPARTMENT MEMORANDUM

Ditas rm",’ 3, 1953

_ Indiun Metal File

U.‘.m

End Use Development
General Elestrie Co,
Gontactt W, J, Van Matten
Turbine Division Laboratory

Building 7 = Room 107

My, Van Katten is responsi ble for soldering procedures through-
out the works, Two types of soft solders are curremtly used in large
quantitiess nwwﬁuﬂm,%%ﬁm on G, E, com-

products, 605 Pb is used, Rosin flux is standard, Mr,

40% 8n,
will cooperate with us in an effort to Bell Labora~
E, Sehumacher) contention that additions of small amounts of
: ?mmwmwmwamm.
price with indiun would mot dissourage ite use, ifs
: » freedom from deleterious effects under wide
~100°C + 100°C), ete, were equal. The increased

A% G, B,, ﬁnmﬂu%dwﬁam-mmnmm
mmmam;mmmermm pound
of solder was noted, Pﬂ'

Van N, wants to make such a practical test of solder =
408 n, on comnercial items, -~

He also has need for an indium added lead-silver eutectie solder,
He hopes that the addition of indium will provide a quicker set-tine,
sapother flow and greater spreading, '

zmmmmmawmmm
ﬁ wp in rosin core, if necessary, and delivery of trial qmﬁﬁ“’m




‘..m..m."mwmwﬂa_

Mlm Therefore, this avenue should
a....’-'.."‘m

Original signed by
0. ). Seads

e




CERRO DE PASCO CORPORATION
SUMMARY OF BISMUTH ALLOY SALES

Dac%ber = 12% ' iﬁz 1. to December 31E 1352
=] =

4,211 21.33 '$ 5,600,06 136,386 $1..33 § 181,606.34
18,304  1.55  28,379.67 283,938  1.58 LA 121054
2,407 .67  4,020463 10,170 1.67 17,007.96
B LE  208.28 1,183 .64 1,941.98
136 9,959~ 212,553  1.36 289,065.15

1.34 9,601.28 69,043 237 945325022

1.83  25,791.89 125,527  1.83 229,855.47

PRT 29,544 12,532428

13 160450

100,674 142,740.90

| 960,022 $2,426,9713%

426,00,

620,50 §Lo5  $1.085,61503

Y=29=53=R=Acct.
G.P.Savyer
F.F.fussell
H.D,Starr
RoF.Mitchell
F.¥.Holshuher
Ao.R.Merz
WeSeKaStage
‘Oct- (3)
Q.doSeede (4.)
Jod o Enmerick




CERRO DE PASCC CORPORATION
BISMUTH ALLOY POSITION AND SUNDRY METALS

DECEMBER 1952

New York

Metals ; £ice . Con T '

Cerrobase 6,935 188 10,402 17,525
Cerrobend 8,461 88 20,593 29,142
Cerrocast 1,397 62 2,648 4,107
Cerrodent 220 3 762 985
Bigrohi 1,623 32 e 746 2,401
Cerromatrix 8,920 106 16,289 25,315
Cerrosafe 3,371 T B 6,911 10,322
Cerrotru 3,782 | - 13,522 17,344
C.de P. 5160-1 . 196 ' - , 196
5250-1 497 : 497

35 402 _ - iSO Rl

Bismuth Gbnt;nt of above _
16,993 - 38,830 56,088

Antimony - 9,145 9,145
Cadmium 5,391 5,391

Dross A 433 : 433

Lead 58,903 58,903
Lead-Tin Antimony 13,670 — 13,670

Tin 10,531 10,531

1“‘”"’53"".‘001‘-:.

aoros.".r : A.R.Merz
F.F.Russell O.Jd.Seeds (L)
Hoﬁmsu!"!‘ : Jo JnEmmeriCk
R.F.Mitchell Accto {3)
P.W.Holshuher




1=29u53=R ACCto

G.P.Savyer
F.F.Fussell
K-D.Stlrr
R.F.Mitchell
F.¥W.Holshuher
A-R.Mers

0.7 .8eeds ﬁly)
J oJ o Emmerick
Acct. (3)

DE P, CORPORATION,

33,172.64

243.28

140463

10.31 56,07
17.73 45980.20
$8.7 28,6095

January 1 to

December 31, 1952
Lbs.0zs. _@_ Value

2912 $81 § 2.1
5,921 12 7.79  46,125.46
8.22 el

403 8.46  3,415084

8
9

24 8 3.38 72,67
4

57
56 15 10.32 587048

3.08 176.41

2,095 10 18.12 37,970.23
2490 = __5.04 _ 12,549.60
L0761 $.9.13 $10L,043:%%
—2an Sl S 62,82

1454 3 $ 9.52 § 13,838,190
31 28 Q06s




