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Please rafer 40 R.P. Koenig's cablegrom of Jentewber 11 on iio
above sublezt. The basic information on drnra-furnace opersbtloa versus
she recirculation ¢' copper dross through U0 blast furneces was Turnishoo
vy H.We HBigzs ~ ste his memo of Zentember 2. attazhed hareio,.
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i The accumulated stock of copuer dross is now keldng treated In tho
blast furnaces along with thn current dross, and it 1s capectad thet the
sopper-dross stock will be consumed by the end of the var,

This econcmic analve? Aisregords the proposed construction of
new blast furnaccs. Reason: © ctiae nopprr Grtss in a seporete smelting
anit, new blast furnac 1 be orgent:1to salt the known lead
ores &amp; concentrates th. © wile Lo bIe gywring the next tah yesrs.

leo disregarded herein are the co’7expenditures for the negza-
sary exvansion of wining, ailling, - 7 »*- © fining, and coking Toodli~
ties; expansion of these facilities, vem oo ony case, would have no
hearing on the warrantability of a drosg-a. SUrNECea
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1) Based on YCO% availability of custom lead ores &amp; concenireteas
From the regions tributary to Orova, and taking into account the Laown
rieng for incre. weduetion of lead comcentrates, the lesad-plant intale
furdirng the next© crs de pot likely to excesd 190.000.0020 vownds of
lead per vosre
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1Y The corresponding quantity of lead bwllicon could be produced By
she exdsting blast forneces 40 the copser dross is eliminated from the
clast-furnace fzzd, This is the considered opinion of HW. Higgs and other
members of the sguclisr staff. JL 1s based on a klast-furnace capacity of
730 short tons of sinter nor doy irprssudnosing adesusie production of zoed
inter). Coe rwopa 2°



L) Paszed on the availabiliecy of lead
limiting capacity of tha blasht furnaces; the
anward 4s estimated as follows:
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8) A dross furrace won)” improve the recoveries of conper and silver
Prom lead ores &amp; concentr "~~, Tnterms of feed.assav units, the loss of
copper would probably be dow {versus 0, 7 4r -- present) and the loss
of silver would he cut te O.u ozlg {versus C.d oo’ . For example, from a
feed component assaying 1,70 “Cu and 10.0 eozlg, the n-—erviipan recoveries
vould he: copper, 80.07% {va. TL.5%); silver, 94.0% (nc. °° 1, The effect
on the assays of the blast-furnsce slog would be more striking, vise:
0.25 4Cu (vse. 0.66 Cully 0.3 ozlig (vs. 0.8 ozAz). (See paze 13,
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secondary droseing or copper uy the additicn ~ sulphur = caoncet be proterls
evaluated at this time, Experimentation will bh necessary to delzrmive ths
disposition oF the various e¥-—ents = peorticulsrly the minor eloments? tin
and indium. However, cert" ~ ~~ “+3 and benefits of secondary dyrossing wit!

3 # nu dele a 2 y ot f he TD rem 2 Te Ti teeulphiuy are discussed by D. i eUts dn his memo of Sept. 18 and by Ha.
Higeg in his meno of Sant. 2- Both momos are atihached hereto,
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stead of «nil‘nz t Llast furnaces {current
practictt,the o Tebdir woo howe sufficient capacity to
smelt 7040 shoru cons of © v © hems per furnsce-davd, or
21,000 short tons por moni. L. coun i: ds predicated on adeguate
sintering facilities for the production of first-class sinter,

Currently, with only a small amount of lead-coppszr concentrate in
the smelter Intake, the normal monthly tonnage of copper dross circulated
through the blzst furnaces (l.e., now dross plus circulsting load) is
approximately equivalent tos T x 0.25 + 200, T being the monthly tennage
of lsad ores &amp; concentrates.

liote: This formula applies to continuous treatment of coover drosg
{d.0.. 10 storage of dross)



impraeximately coulvaleant to:The monthly tomnage of sinter is approximately coulveent tol x 1.32» £50. Goroequeatly, thy LennagsoFSRRelBTSET
zquale: (T x 1.7 ~~ 7701 , Apt orm "ry explanation of tho forimlas
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But fel Common fea “oases oA dn a sonarate furnace,
TP = {21,000 - WD) IR OE00 BOT per month, In other
fords, the el. SOD w-~ from the blast-furnace feed would
sermit the sw Ceddicloral 2,600 tons por month of les ores &amp;
woncentrates (.. TOD + 2,600) Voreover, this additioncl tonnage
~ould include the custom leand-coppoer concentrates uwnich, &amp;b presant, we
are forced to exclude from the intake,

A monthly intake of 35.500 DST of 1 moan pao 20s - of 13. 29. beT of head ores 2 concentrates having
annuslly, Adding the lead racev = 176,790, O00 pounds of refined lendtotal refined lead v pi RN we coppey ored &amp; concentrates heead production orem YE ha 1800 IO po ay Mae1d he 130,000,000 pounds.
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For the 1985-%"7 period, tre estimated mean annuel Intake of Viney®
lead would be 1563 mill: ~71 pouncr one-third of 158 + 143 + 172 = 157
The composition of the intake wou follows:

Mean Aprny © 755-1257
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Company&amp;leased: oo 0B load Content,Lbs
Matagente ono 1s 2. 9G0,000
Paragsha oc. ” 30000 004
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 rece Somers aio tr arma mae
Tata Ca. &amp; Tones



Mean Annual Intake, 1055-19837
‘Separate treatment oJ conper 4ross)
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Wath +hr addition of limerock lus the circulating load of lead.
plant dust- “ea leade-plent ducts roasted with pyrite), the man onnuasl
lead-bad pr worothe 1935-157 perdod would total about 218,000 DOT snd the
rrade 01 tho p-d mix would be 41 %4Po =~ loge to the rermisaible mation for
sinter-plant Zcode.
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Matagente ere, containing 0.15 Z0uv, 8.0 czig, 0.005 ¢zfu. In wiew of the
anticipated Increased intov» 07 d~2" enngantvotras. "mo indicnted tone
nage ol Matagente ore woul con~’’ A pfs SamrenSmeepy a flux to obiain
a proper lron-to-ingol So Hod mix bo
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Jan Cristobal &amp; Ear. —ococha 1o-. gor
0.050 ezin, Tounae: Cooancentishe baseu ©
of mixed San Criztoh-- rnd Rast Morvocool
average comrosite mill fccd: 2.0 %Ph,
WegtMarecochalezdcon.,containing1.8C 77 7°
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conservative, however, it is thought advisable to consider thes petential
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La Oroya,
July 23, 1951,

To y
, Mr. 8. R. Merz,

Marager .. Operations
Orava

from ¢ J. W. Eanley,
Sunerintendent.

Tv = i oictmont { As YE 03Ee Ait RD
SL :CASES ney Di ro 8S

Attached find = report by Mr. Higgs on the above, also elec-
tele furnace work done, and a report by Ar. Millicsn on nls ex-
neriments.

As Mr, Higgs points out, the decision as to a dross furnace
is very importend ton our over-all 1 memo ion program, snd is
Jefinitely indicoted. We should wr soon te oulckly as
possible ag to the type of furnses v vg to be used. Should
further research work on the nrojeen © ~--mwr, ard it seems
indicsted from Mi lican's work. this che. done.

In connection with the ahove, we see no reason why
mental furnace (copper dross) should not be torn down
erisls er - | since it has not been in use for over
sid we hew. cu plans Tov its operation in the future.

the experi
and the mat-
aiv months

Ve would anvrecinte comments from the New York Staff on the
sttaehad vend Lo

ve Mariley

Sunerintendant

myer gy os
- [EWE
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3Ee)



TA

From

»
»

»
 on

Mp. J. W. Hanley,
Superintendent,
La Orovsa.

H. VW Higgs
Lsst. Supt.,
La Orova.

Lead Smelting

La Oroya, July 23rd, 1951.

Subject: Treatment of Copner Dross

le= The problem of the trertment of copper dross in Oroya
has been met in the past by resmelting through the blast furnaces
with sufficient sulnhur to insure matting of the copper in the char-
ge. The necessity of expanding operations in the future, imvroving
metallurgical work and providing the most economical installation
possible make 1t mandatory, for the following reasons, that separate
dross smelting facilities be installed.

The large circulating load of dross (several thous~nd tons per
month) displaces similar tonnages of sinter which will become
available if contemplated sinter plant expansion nroceeds.

In order to matte the copper it is necessary to leave conside-
rable amounts of sulphur in the sinter or to add sulphur to the
furnaces in the form of pyrite. This has several had effects op
operations as a whole.

+

It is almost impossihle to control sulphur in sinter to any
set limits. Good oper~tion requires continual effort toward
producing low sulphur sinter of exeellent physical quality.
Deviations from this practide result in production of poor
cuality sinter with subsequent furnace gifficulties.

The addition of sulphur in any form may result in the for-
nation of erusts, almost c¢ertaindy increases copner and silver
losses in the slags and 1s recoznized to prohibit fast furnace
cspneeds.

Smelting of dross in the blast furnace ig not economically Justi-
flable compared with other methods when considerztion is given
to all fectors involved. These include actual cost of smelting,
loss of tonnage on the blast furnace, additional metal losses in
lead furnace slags and increased lead losses in the copper nlant
corused by poor ratios of lesd to cooper in the furnace matte.

&lt;e- Two methods are used extensively at other smelters for
treating this dross. Both involve smelting in small gas or oil fired
reverbheratory furnaces and can be described as follews.

3 Smelting with a silica-lime slag. Using this method the dross is
charged into the furnace with sufficient silica and limerock to
form a fluld slag with the oxldized portions of the dross. Three
products are Formed. Slag which is usually returned to the blaet



furnace. ©Opelss which is shipped to covper plants 2nd bullion
which 1s returned to the lead kettles. This is a fairly high tem-
perature operation and the circulating load of copver between the
dross furnaces and the kettles is offen of darge magnitude.
Lend to copver ratios vary considerably in the speisses produced
and devend upon the ratios of coprer, arsenic, antimony and iron
present. This process is often modified by the addition of metal-
lic iron or blast furnace speiss to the furnace charge. Under
optimum conditions very excellent ratios (20-1 coprer to lead)
can be obtained. However the process in practice has been found
j1fficult to control and all American Smelting and Refining Co.
°lants have adapted the Fleming Process developed by Mr. Fleming
»f that company.

Yy The Fleming Process utilizes soda ash as a flux and produces
three products. A Matte-Slag combination containing most of the
iron which is shipned to coprer plants. A high copner sneiss also
shipred and a bullion for vsturn to the lead kettles. This is
essentially a low tempersture oper-tion and the bullion nroduced
fs lew in copver.,

3.~ The cholece of processes must be based on economic
considerations and the advantages and disadvantages of each are listed
below.

3) Advantages of Silica Lime Process.

1. Cheavness of flux.
2. Simple operation to «rm

Dissdvantages of 8ilica-~-Lime P-opess.

High fuel cost (high temperature operation)
Short furnace life (high temp. operation)
Usually voor or erratic copper lead r-~tios.
ihen ratios are good copper assay is low.

Advantages of Soda Ash rrocess.p
a

Lew fuel cost (low temp. operation)
Geod furnace life (low temp. operation)
Uniformily good copper lead ratios over a wide range of
compositions.
High assay copner vroducts formed.

Disadvantages of Soda Ash process.i.

l.
J

Cost of flux. :
Cifficult over-tion (removal of matte necessary at definite
intervals or oxidation and magnetite formation takes place.
Constant charging necessary to nrevent oxidation and clost
control of bath temneratures necessary to obtain good coprer
lead roatioa)



L3 Experience of other plants indicates that tin oxidizes
readily if nresent with formation of refractory crusts.

Insufficient data is available at nresent to enable us tc
reach a decision as to which vrocess should be used however both
can be conducted in the same furnace with nearly identical handling
equipment and the decision could be based on actual full scale
&gt;perational results.

he- All dross smelting furnaces with which I am famlliar
have used wither gas or oil as fuel. I can see no reason why this
type of operation could not be cerried on in an electric furnace
of a type which heats from the top of the bath. In both operations
(slag and soda ash) the melting temmeratures of the various vroducts
are highest for the light materials and drop as the products get
heavier therefore top heating is essentia2l., When consideration is
given to the use of electric furnaces vs. oil fired the following
factors must be considered.

a) Original cost of installation.
b) Cost of fuel, oil vs. electricity plus electrodes
ec) Life of furnace brickwork.
i) The frct that electric furnaces have not yet been proven for this

work and so far as I know are stil. in the nrocess of exnerimen-
tation.

2) Other oper-tional costs, handling etc. should be about equal.

5.~- The test work so far performed on dross smelting con-
sists of three vears trial smelting using the soda ash process and
test smelting in a carbide furnace znd the Detroit rocking furnace.

Soda ash smelting in the dross reverb was discontinued in
November 1950. This operation was never successfull due to the
location of the furnace. Reasons for discontimuing this operation
are given ih my letters to you of April 22, 1950, "Dross Furnace
Operation and October 10, 1950 "Operation of Present Dross Reverb.
Furnace. Smelting in the carbide furnace was covered in my report
of November 28, 1950, "Copper Dross Smelting®. I am attaching a
copy of the vertinents parts of thst report to this. Mr. H. Millican's
full report covering the experimental work vnerformed in the Detroit
rocking furnace is also attached.

Both the carbide furnace and Detroit rocking furnace experi-
ments indic-ted that cur dross contains an excess of collector (arse-
nic plus antimony) and that excellent copper lead ratios could be
obtained by the addition of scrap iron. These tests as they were
performed gave results similar to those obtained using the silica
lime slag process and comparable results could probably be exnected
when using this process in either oil fired or eceltric furnaces. It
is probable that the soda ash nrocess could be used in the electric
furnace a21so.



It was found impossible to obtain any data on’ the.
consumption of electricity ner unit of dross smelted in either test.
The Detroit rocking furnace used excessive amounts but was lined
with only A" of magnesite brick.

6.- The balance of Mr. Millican's renort concerns the
work he performed trving chloride fuming and smelting dross with
litharge slag to effect the removal of tin. Chloride fuming re-
sults were largely negative, however, the exnerimental work, while
admittedly scanty, indieates that tin could be quantitatively removed
1f high litharge slags ¢an be produced and used. :

7.- Smelting dross using the ordinary processes in either
an oll or electric furnace will result in loss of most of the tin
into the copper eircuit. Mr. Millican's litharge slag smelting pnro-
cess ap-arently offers a solution to this nroblem and additional
experimental work should be done immediately to determine the true
possibilities of this method.

The actual installation of dross smelting facilities, I
feel, should be considered as part of the oversll smelting exnansion
program, This installation would best be located under the nresent
lead plant craneway where dross could be charged hot directly from
the kettles. Cohstruction of new furnaces and the dismantling of
# 1 Blast furnace would provide room for this.

If the litharge slag smelting proves unsuccessfull a decision
must be reached as to the use of electric furnaces or oil based om
the factors mentioned vreviously.

If plans are made to proceed with smelter expansion in the
near future it would he fer better to install dross smelting facilities
as part of this project than to proceed at nresent however if this
expansion1stobe postponed for some time then dross smelting faci-
lities must be installed regardless. In the meantime we will continue
to smelt in the blast furnace.

H, W, Higgs
Asst. Supt. - Lead Smelting

nes Jd WH-4
ILB
HWH
f.
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Excernts letter HWH to JWH of Nov, 28, 1950.

Subject: Copper Dross Smelting.

| During the latter vart of July at Mr. Reinberg's suggestion we
tried smelting dross in one of the cerbide furnaces with the object
in view of determining the vnossihility of developing a process using
this type of furnace. At that time ovnerntions were conducted on day-
shift only. All oroducts were tavned through a single tap hole into
a small transfer ladle with an annroximate e-pacity of 35C pounds.
The material was allowed to freeze in the not which was subsequently
Jumped and various oroducts separated cold. In practice it was often
Found necess~ry to dump the not before the le=d had frozen but this
should have had little effect on the analyses of matte, slog and snelss.

We first attempted to smelt dross in the furnace using ho flux of
any sort. Dross was charged around the electrode and vroducts tavned
at frequent intervals. Ve immediately started producing sveiss and lend
but also produced a slag which was extremely viscous and of the fol-
lowing assay:s- |

Cu 5.05% Pb 33.0%, S102 11.6%. A1203 3.3%. Fc 12.77. Cal 2.97, As 4.5%,b 4.3%.
In view of the lerd content of this slag and the pessihbility that this
le d might exist as litharge we stavted tr~ £4 fine coal but this did not
change the characteristics of the slag. Ac the time s2ssays were not
available and later some burnt lime was added to the charge to flux any
silica present but this also gnve no relief. Spelss and lead produced
during this period liguated nicely and froze in distinet l-yers in the
pot. Visual observation disclosed two layers of svelss with the follo-
wing assayss:-
Top layer Cu 50.2%, Pb 27.7%, As 2.67%, Sb 1.45%, Fe 1.5%, 8 3.28%,
Bottom layer Cu 48.9%, Pb 19.¢%. As 17.6%, Sb 7.01%, Fe 0.24. 8 ~°%¢
The bottom layer is » true spelss but the top laver is a produr
ouestionahlie origin. The hest ratio of copper to lead existed .
nottom laver of speiss with a ratio of 2.46 to 1.

The slag formed was proving almost imnossible to remove from the
furnace. It was then suggested that granulated reverberatory slag be
ad7ed to the charge since it easily melts and it was felt that it had
sufficient latitude in composition to flux the stilluwmknown slag belng
formed from the dross. By using comparatively large quantities of this
reverberatory slag we obtained a slag which gave little trouble and had
the following comnosition.
cu 2.75%, Pb 2.4%, 5102 35.4%. A1203 3.8%, Fe 28.3%.
fi comparatively minor amount .: matte wss produced assaying as follows:
Cu 41.95%, Pb 14.8%, Fr 27 °° "o.0%.
A Speiss was produced r-~-
“u 34.0%. Ph 22.79, © c= og rT

Results from this test indicated that the dross was deficient
in iron to form a good slag so it was decided to try the addition of
iron to the charge. This was done br adding shavings etc. to the charge.
With iron alone the slag trouble returned so the run was finally conduc-
ted using slag in addition to the iron. Slag, matte and speiss were ob-
tained with the following comnositions. |
Slag Cu 0.70%, Pb 0.2%, 2102 41.8%, A1203 0.4%. Fe 23.6%, CaO 7.5%
Matte Cu 39.00%, Pb 10.6%, Fe 21.3%, S 21.4%.
Speiss Cu 18.00%, Pn 1.29. Fe A7.8%, As 19.24 8%



At the time I stafted working in Erst Helena in 1941 the plant was
treating drosses in the following fashion. ' The charge consisted of
all dross produced nlus all blast furnace speiss (added to the charge
hot) plus sufficient silica and limerock for fluxing. At that time
East Helena was receiving fairly large cuantities of arsenic in gold
ores and it was their nractice to use large amounts of scrar iron on
the blast furnaces (5%). As a result they nroduced large anantities
of irony blast furnace speiss. Metallurgical results in the dross
furnace vere excellent and a sveiss was produced assaying about as
follows. Cu 20%, Pb 1% to 2%, Fe 45%, As 2.4.

The final sveiss oroduced in the e¢ rbide furnace closely resembled
the speisses being nroduced in East Helena in 1941. The condition
that brought this about wes undoubtdy the addition of metallic scrap
iron to the charge along with sufficient arsenic in the dross so that
1t was possible to duplicate the eonditions obtained in East Helena
by the addition of blast-furnace speiss to the reverberrtory furnace
charge. Vhen such conditions can be obtained it is possible to nroduce
speiss with better copver le~d ratios than can be obtained with the
soda ash process.

The carbide furnace fails for several reasons. A liouid bath is
maintained ahove which charging takes place. Smelting occurs at the
face of the bath. Lead and speiss are liguated =bove the bath and
are heated in passing through the slag layer. Consequently they are
tanned hot with a large absorption of speiss in lead and lend in
speiss., Slow collling in the pot allows the products to serarste to
some extent but sermarstion of the onroducts cold is very difficult and
impossible on a large scale, Also the speiss and lead p=ssing through
the slag layer tend to cool it and this effect is probebly partially
responsible for the trouble we had in removing slag.

HEH /af



.a Orove, Ma 255% 10y 0K]

To - Mr. E. H. Gates, Director of Research

Herman Milllcan

Subjec** Ireatment of Copner Drosses

From

Much of the material covered in this report has been
vious revorts, but will be covered here for the sake

included in pre-
of completeness.

The Fleming process for senaration of lead and coprer in copper dorsses
had previously been tried in the smelter, but with generslly unsatis-
factory results. It was decided to try various other schemes, in the
hope of finding a process which could renlace the Fleming one. 4
secondary consideration was recovery of tin and indium from the coprer
dross. In the Fleming nrocess, all of the tin end indium go to the
matte and speiss layers ond are eventual. "--t.

Eoulpment first used was the Detroit Rocking Furnace usually employed
for tin dross reduction, and severzl small portable casting pots por-
rowed from the Bismuth Plant. A series of preliminary runs was first
made to determine the optim weight of copper dross to charge into
the furnace each time. It sas found that 200 kg. of dross would fill
the furnace fairly well and would yield about three-fourths of a pot
of product. All work done at the rocking furnsce was with a charge of
200 kg. of dross. All weizhts of fluxes are here reported as percentages
of the weights of the cooper dross cherged.

When no flux was used with the copper dross, there was a certain amount
of floating elinker which did not melt, even at a temperature of 2600°F.
It was decided to try verve quantities of limestone 2nd silica to
obtain a fusible slrg. Tre pms were mode with 2-1/2%7 silica and 5%
limestone, 3-3/4% e331” - - ‘? limestone, 5% silica and 2-1/2%
limestone, 5% silica a:.. 1ratone, 7-1/2% siliea and 7-1/2 lime-
stone, and 10% silica and . .~ ‘tone. For some reason still not
ap-arent, none of the mixtures produced a fusible slag, but greatly
aggravated the problem of the clinker. The accretions had to be
chipped out of the furnace after almost every run.

5% iron was added to another fusion of dross, and 2-1/2% charcoal to
still another. These, too, failed to give any noticeable improvement
in melting efficicnoew

It was observed that if heating were continued long enough and at a
high enough temperature, a certain amount of the clinker seemed to be
absorbed by the matte layer. The matte layer was very thin, so it
was decided to add extraneous sulfide to the charge. This would
thicken the matte layer, thereby increasing the capacity of the layer
to absorb the clinker, and possibly improving the copper-lead senar-
ation.

An addition of 10% Paragsha lead concentrate was made to one charge of
copper dross, with a resulting great increase in melting efficiency.
A molten product, almost devold of clinker, wes obtained at 2200°F,.
It was then decided to run a series of quantitative tests, using py-
rite flux instead of le~d concentrates, sinee weight for weight, pure



pyrite contains almost four times as much sulfur as pure galena.

Six melts were made in the tests--bland, 5% FeS2, 10% FeS2, 15% FeS2,
207 FeS2. and 5% FeS2 «+ I Fe. Asscys of spelsses and mattes are
tabulated helow.

Product

Matte
Blank
5% FeS2
10% FeS2
15% FeS2
20% FeS2
5% FoS2
 BT Pa

3pelss
Blank
5% FeS2
107 FeS2
15% FeS2
20, 7-82
ge” = 12

~y23

20 ,

37”
&gt;
&gt;

34
i]

2¥
a

27-
2/
27.
27
~

oo

-

dhe |

27

Cu Fe,
Ap 7

- ~

-.

1

»Ad 7S “AD Cac

0.1
1.7%

~~ K7

Then 15% FeS2 and 20% FeS2 were added to the charge, there were only
two layers--a matte layer and another layer which seemed to combine
the physical properties of speiss and metallic lead. As can be seen
From the assay of "Speiss--20%FeS2% the bottom layer was aprnarently a speiss
and the metal layer had completely disapneared. As might be expected, the
quantity of matte produced increased with the ocuantity of pyrite added,
intil the fusion with 20% FeS2 contained avproximately half matte.

The addition of pyrite, though it made the fusion of the charge much
sasier, had such an adverse effect upon the coprer-lead sevar~tion
that the experiments were dropred. On the other hand, the metallic
iron which was added in the last fusion seemed to increas= the sep-
aration of copper and lead, so it was decided to investigaie more
thoroughly the effect cof varying percentages of iron unon the cop-
per-lezd separation.
Instead of using vwyrite or a made-up charge of limestone and silica
to flux the charge, it was decided to try granulated reverberatory
slag. After several experimental runs, it was found that the addi-
t4on of a minimum of 20% reverberatory slag would give comnlete fus-
fon of the charge at 2400°9F. Allsucceeding fusions, blank and with
varying amounts of iron, were made with this addition of 20% slag.
It 1s quite possible, that, in a larger furnace, smaller additions of
a better-balanced slag could be made. Four melts were made for assay
purposes--a blank, 5% Fe, 10% Fe, and 15% Fe. Assays of slags, mattes
spelsses, and metals are listed below.
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lt can be seen from the assays that, though the percentage of copper
In the matte and the sneiss decreases when met~llic iron 1s ad?ied, the
ratio of copner to le~d show a steady improvement.

When the encouraging covver-lead ratios were obtained with the addition
of metallic iron to the charge, it was decided to have the various pro-
jucts assayed for tin, to see vhether the iron had reduced the tin to
the metallic state or not. Assavs are listed on the next nage.

B1- -

Slag
Matte
Speiss
Veta?

0 Metal assaying 0.31% Sn was taken from the bottom of the
It had solidified. Metal assaying 2.01% Sn was taken from
the button.

Te

 ~ 01)°

button efter
the top of

It can be seen, then, that the addition of metallic iron does not have
any great effect upon the proportions of tin in the slag, the m~tte,
the speiss, and the metal.

It was theh decided that, since stannous chloride is very volatile at
the fusion tempersture of copper dross, it might be possible to fume
the tin from the melted dross with common salt. Runs were made as fol-
lows: blank, 2% NaCl, 5% NaCl, and 10% NaCl. Assays are listed below.



Fume
Slag
Matte
Speiss
Metal

Blank.
Z Sn

0.64

-
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AT "1 pl NaCl,
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No weights were obtained, except in the case of the fume. For 2% NaCl
the fume weighed 3 Kg., for 5%. 9 kg., and for 10%, 10 kg. The contained
tin in the fume was roughly 0.3 kg. for 2% salt, 0.5 kg. for 5% salt,
and 0.35 kg. for 10% s=1t. The vercentage of recovery was on the order
of 10-20% in each case.

The larger percentages of salt seemed only to nroduce more fume and
lower the percentage of contained tin in the fume without improving
the extraction of tin, so the experiments were dronmped. It should be
noted that temperatures of 2700-2800CF were reached in the fusions,
and that it would probeshly not be practical in a large-sc~le furhace to
go to any higher temperntures.

It was noticed that, when salt was used as a slagging agent, the per-
centage of tin in the slag incrensed greatly, possibly because of some
oxld~tion reaction catalyzed by the chloride. It was decided to tr¥
a combination of salt and litharge to see if all of the tin could be
oxidized and taken into the slag layer. For the preliminary tests,two melts were made--one with 57 NaCl and 10% litharge (fines from
Betts Plant hammermill), and the other with 5% s~1t and 25% litharge.
Assays are listed below:

|. NaCl, 10% Pn
Slag
Matte
Speiss
AF

56 NaCl, 25¢
Slag
Matte
Spier
Mev nl
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3.00 34
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51.3 22.3

Cu
Zh

1.56
2.21

2.10
2.30

The assays for copper 2nd lead were made to see 1f the oxide slag had
any effect upon the covner-lead ratio in the matte and the speiss. The
tésts tended to show that the tin would go into the slag, and that the
coprer-lead separation would be improved, at least slightly, so it was
decided to investigate the possibilities of the scheme more thoroughly.
Since it would be very difficult to obbkain the litharge needed to treat
40 to 80 tons of copver dross per day, it was decided to use refinery
slag from the Bismuth Plant converters. This slag contains roughly 50%
lend 20% antimony and small percentages of conver, arsenic, and silver,



211 as oxides. It was also decided to try to use the refinery slag
slone, since salt increased the amount of fume formed.

A preliminary fusion was made with 30% refinery slag. There
much oxide slag left floating on top of the fusion, however,
wag decided to cut down the amount of slag used. No samples
of this nreliminary fusion. Four fusions were made for assay
nlank, 5% refinery slag, 10% refinery slzg, and 152 refinery
Agsavs are listed below 2nd on the next page.
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The fumes, though containing a high percentage of tin, were of such
low weight as to be relatively unimportant. The weights of fume were
2 kg. for &amp;% refinery slag, 3 kg. for 107 refinery slag, and less than
1 ke. for 15% refinery slag.

Not weights of slags were taken except in the case of the final melt
(154 refinery slag), which weighed 23 kg. The refinery slag was appar-
ently more effective in slrgging the tin than was pure litharge, prob-
ably because any of the antimony oxides contains more oxygen ner unit
weight than does litharge.

It was then decided to try blowing the copner dross in a converter, to
see if the copper-lead ratio could be further improved. A small conver-
ter at the antimony plant was renovated and used for this vork. The con:
verter was oil-fired rather than electrically he~ted, so the work was
ione with somewhat lower temperatures than were used in the rocking
Furnace. Since the converter had a somewhat larger capaclty than the



rocking furnace, 500 kg. of dross was charged each time instead of 200 kg

On the first run, it was decided to turn off the burner while the blow
was in progress, since otherwise there was a great deal of fuming-
As a result, the furnace became somewhat cold, since the heat of
formation of litharge did not completely counteract the cooling of the
converter by radiation. There was no matte obtained, but a sample of
the speiss was taken and sent to the laboratory. It assayed 57.67 Cu
and 9.8% pb, for a Cu/Pb ratio of 5.88.

On the second charge it was decided to ignore the fuming and keep the
burner on while the charge was being blown, so that the dross would
stay hot. Two sets of samples were taken--one after 15 minutes of blow,
and the other after 30 minutes of blow. Assays are listed below.

After 15 minutes
Slag
Matte
Speiss

After 30 minutes
Slag
Matte
Spelss
Metal

Ty Pb

1.
57
Br

 hn
27
-

3.7 50.
50. 20.
56. 14.5
0. a9.“

Cu
3.

“ult

Sr

1.0
2.90SU

1.37
0.01
0-01

2.84
3.97

0.80
0.01
0.01
Por

It was then decided to determine what length of blow was necessary to
obtain good results without getting an excessive amount of slag. Results
were very puzzling. In one melt, for instance, samples were tzken after
15 minutes, 30 minutes, one hour, and an hour and a half. After 15 minutes,
the matte assayed 22.6% pb; after 30 minuted 21.9% Pb; after one hour,
22.5% Pb; and after an hour and a half, 21.7% Pb and 58.27 Cu.
Two samples of speilss were tzken. That taken after 30 minutes assayed
15.3% Pb, and that taken after an hour and a half assayed 19.5% Pb and
56.9% Cu. In other words, the lead content of the matte was more or
less constant, and that of the spelss was apparently inereasing with
continued blowing.

It was then decided that possibly the temperature was the controlling
factor. A charge was blown for thirty minutes. sample of the speiss
was taken, and the converter was allowed to ci. = "1 the crust started
forming on the oxide slag (=15000F). A sample . 'h matte and speiss
was taken, and all three samples were sent to the laboratory. Assays
were as follows: Hot speiss, 15.0% Pt ang 60.1% Cu, for a ratio of 4.01;
cold speiss, 7.1% Pb and 66.5% Cu, for a ratio of 9.37; and cold matte,
17.9% Pb and 57.3% Cu, for a ratio of 3.20. There was some freezing
of the matte when the sample was taken, however,sopouringwouldprob-
ably have to be done at a somewhat higher temperature in practice.
Incidentally, a small amount (10 kg. or 2%) of silica was added to this
charge, with the result that the slag, instead of becoming viscous,
remained fluld right down to its freezing temperature.



It was then decided to try using refinery slag again, without blowing
the charge. Apparently the melt was allowed to cool too much before
cooling, since no matte was obtained, and there were some solids left
in the furnace after pouring. Assays of the products are listed below:
(107 refinery slag was used.}

Slag
Bpeiss
Metal

Cr

3.0
58
3

pr Cu
P3

53.
12.1 AE

8~

0.7
0.0
Te

Sed 6.7
0.6 12.

in

From the admittedly scanty evidence, then, it would seem that the fol-
lowing are true: That the oxide slag treatment will give copper-lead
separations about as good as the Fleming process (Average of the Fleming
furnace copper-lead ratios for the perlod January-August 1950 are asfollows: slag, 3.47; speiss, 3.14; and matte, 2073.53 that tia and
possibly indium can be extracted cuantitatively from the matte and the
speiss (An assay for indium of one of the oxide slags has just been
finished. The slag contained 0.30% In, which would indicate that prob-
ably all of the indium is in the oxide slag.); that the treatment does
not need any speclal fluxes, such as the Fleming orocess does; that
the oxide slag can be furnished either by blowing or by adding refinery
slag, though blowing seems to be somewhat more efficient; that an oxide
slag of 10% of the weight of the dross charge is sufficient; that prob-
ably 75% of the lead present in the dross can be recovered as metallic
lead, the rest being in the matte and spelss ‘which go to the copper
circuit and in the oxide slag which returns to the blast furnaces; that
the matte and the speiss will contain around 50-60% copper; and that
a treatment temperature of 1800-19000F is sufficlent, as compared to
the metallic-iron treatment temperature of 22000F.

It is not known whether there would be any eventual problem of either
liner corrosion or accretions forming, but there was no evidence of
elther one in the short time in which the furnace was operating. If
it is decided to do further development or operations work on this
process, I will gladly answer any questions that I can. Mr. Gates
has my home address.

Yours truly,

Herman Millican

Extra copy HWH/af


