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c,/ZZ%i;igé;%é; December 9, 1927 :

Mr.L.Addicks,
51 Maiden Lane,
New York City.

I asked llr.Sawyer to make a comparison of liquidations on
lead bullion of a composition expected from material on hand at Oroya
and enclose herewith copy of his memorandum of December 2 on this sub-

—}::iﬁgct; When you come next week I will show you the figures and would

Rk

\ -ﬁfgiika to talk to you further about the imerican lletal proposal.

=3

Yours truly,

O




Deacember 2, 1927.

Hemorandum to = ¥Mr. Drew
Subject = Re P 8

Referring to the different proposals for the refine
ing of lead bullion, I am attaching hereto, some pencil work sheets
showing the estimated returns for bulllon refined under these dif-
ferent proposals. 8uch returns are, of course, varlable, depending
upon twe assumptions:

1l - Assay of the bullion
2 - Prlces used.

With reference to the first variable, the lead ore
and concentrates in the Smelter stock pille on Qectober lst, was of
the following grade:

Lead - 43.2%
Silver - 181.43 ounces per Ton.

If smelbed, the bullion produced should be of approx-
imately the following grade, which has been assumed in making up the
attached figures:

i

Silver -« 1,37 (400 ounces per Ton)
Lead - 9.1 %
argenic - «507%
intimony - «50%
Copper - «20%
Bisauth - « 10%
Gold - nil
Miseellaneous = .2@
Total - 100.00%

FPirst, with reference to the iAmerican Metal Company's
proposal dated October 265th,1927, for "B" or low bismuth bullion,
the altached slieet siowse the return under this proposal, as compared

with other proposals.
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To = Hr. Drew December 2, 1927,

Subj- Refining Proposals

You will note that with the exception of the pay-
ment for silver, this new proposal is little better tham the others
due to the high silver charge. It is unfair to compare the American
Metal Company's proposal of September 16th, 1924, with the others
because this proposal is based on turning back to the shipper both
lead and silver, while the other proposals are based on the refin-
er selling both products.

fining under the October 25th, 1927, proposal are higher than any

Note, however, that the charges for re-

of the others with the exception of the sassocilated Metals' proposal
of September 28th, 1927. While the proposal may be attractive for :
low grade bullion, it certainly is not a favorable tariff for dul-
lion running as high as 400 ounces of silver per ton of bullion.

To me, the most interesting phase of the new pro-
posal from the American Metal Company is the tariff for the treatment
of the "A" or high bismuth bullion. This proposal is similar o the
plan proposed by the A.S.&.R. early this year and it is intereste
ing %o note the charges for the same grade of bullion under the "A"

proposal as compared with the chaurges under the "B" proposal.

“Aﬂ HE "
Base chBrSG $ll-00 $ 4.00
Extra for Silver 1.20 8.00
v " Lead .03 «03
Inpurities - Arsenie - «17
. General 246 1.00
Drossing Charge +50 +50
$15.19 £13.70

From the above, you will note that without amortiz-
abtion, it 1s almost aus cheap to refine this grade of bullion under



To = lMr., Drew December 2, 1927.
Subj- Refining Proposuls

the "A" proposal as under the "B". In fact, 1 told you when discuss-
ing the matter that the charges were equal and at that time, I thought

that they were because I had interpreted the impurity clause in both
tariffs to read the same, that 1s, the impurities were determined by
deducting from 100% the combined percentages of the lead and the sile
ver. If this were the case, the charges would be almost exactly the
same, but under the high bismuth tariff, the impurities are deter-
mined by dedueting from 100% the percentage of lead, which naturally
penalizes 1.37% silver at 85 cents per unit.

The financial plan naturally has some objectionable
aspects although there are many good arguments which can be advanced
in favor of such an arrangement. However, there is another objection-
able feature, and that is the method of returning the bismuth. It is
proposed %o return this in the nature of a slag and the mhipper %o
acocount to the refiner for a certain percentage of the silver and
lead contained in this slag. Due to the faot that the refiner pays
for 100% of the silver in the bullion and the shipper is recuired
to account for only 99% of the silver in the bismuth slag, it would,
of course, be %o the refiner's sdvantage to keep this slag as low in
silver as 18 possible, yet, nevertheless, the burden of separation
is placed on the shipper. This separation is & function of the re-
finery and a flat charge should be made if the shipper wishes the
bigmuth returned. The A.S.&.R. proposal wes mede on this basis,
there being no charge in case the bismuth was not returned but a

charge of 35 cents pér pound for all bismuth returned.



" To - Mr. Drew December 2, 1927,
Subj- Refining Proposals :

Doubtlessly, the grade of material to be sent o the
lead furnage will decresase and therefore, the Proposal for low bis-
muth bullion nashi work out quite satisfactorily. To me, however,
the above figures emphasize the importent part the bullion assay
will play in the refinery tariff and therefore, very 1ittle can be
acoomplished wntil some bullion is sctually produced. '




CERRO FROBLEMS

1. frope r course to pursue in regard to disposal of bismuth.
Only experimental quantities wiil be produced during 1928 and
19?9.- Beginnins 1930 from 50 to 76 tons a month will have to be
s0ld or stored.

. Proper division of lead bullion into grades. By the time
proéuction starts there will be 40,000 to 50,000 tons of flue dust
on hand running

50% Pb. 5.30% Ass
10 ogs.Ag. 1.76% 8b.
2.26% Bi. . 7.3% 8.

0.31% Cu. 4.0% 2Zn.

aud &t least 5O tons a day of such dust will continue to be produced.
futting 100 tone a day into produetion will produce:

(a) if sme!ted direct:
50 tons a day bullion running
92.2% Ph. 0+1% Cu. °
18.5 ozs. Ag. 0+1% Ass
4.16% Bi. : 3.2% 8v..
(b) 1If separsated by partial reduction:
36 tons a day bullion running
9595’; Fh. 0-1% Cu.
6.5 ozs. Ag. 0.1% As.
0+6% Bi. 3.6% Sb.
and 14 tons # day builion running
lg;-g% Fo. ‘6 Lo:ﬁzﬁ 2“4
+O 0zZs. . 0.02% As.
15% Bi. 0.05% €.

It 1: probably possible to change this ratio to say 40 tons a day
buliion running 1.0% Bi and 9 tons a day bullion running 20.0% B1.

(e) If mixed with present output of low bismuth lead:
100 tons a day running:
92% Pb.

164 ozs. Ag.
2.1% Bi.

s TR




Note: Péﬁsant lead output is taken as:

50 tons & day running

92% Pu. 0+06% Cu.
290 ogzs. Ag. 0.1% As.
0.14% Bi. 4.0% 8y.

3. Development of market demand for bismuth. The project is
advanced for discussion of the establishuert of available funds

not to exceed $50,000 a year for five years for research and com-
mercial exploitation of new uses for bismuth. This fund to be under-
written in suitable proportions by Cerro de Paseo, A.S.4 Rag UiSy
Smelting and Anaconda. Its expenditure to be irected, under

proper gontrol, to

(a) publieity in technical cireles as to the problem.
(b) colleetio: and publieation of all existing data.
(e) research along sugrestive lines.

(d) discussion of poseibilities with technicsl heads of
prinecipal industries of the country.

I shouid suggest that Dr.Colin G. Fink of Columbia (if
persona grata to all concerned) be retained &s he has shosn the
rather rare faculty of getting conecrete results on problems put
up to him rather than the interesting but irrelevant discoveries
in coliaterial fields which ususlly remlt from research under-
takings. Also the establishment of a research fellowship at the
Buresu of Stan@erds to get contact with thegovermment. Pinally the
assignment of an engineer with as diversified expericnce as poscible
to make the contact with the industrisl world.

Holybedenum, cadmium anc selenium have 21l been 11 fted
from a similar situation by intelligent attenticn and it ie only
by widening the uses of bismuth that there is going to be any
satisfactory market for the oncoming total which must be Pro=-
ducec to refover the associated lead asnc silver.

-
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April 12, 1933

MR, DRZW:

Betts ilant

The proposal to treat mixture of lesd concentrstes end

nmcrtﬁ Cottrell duet for the production of lead bullion end
| w m this bullion in the Betts plent introduces several new

rut.arm

Host of the lesd concentrates avalleble earry hich silver
values as well as othsr impurities; hence the buliion o0 be treated
will _riﬁd @ e.ime, high in silver, antimony, lesd, arsenic,and
rehtiﬁly low in bismuth, This slime would have to be processed
for the reeovery of silver first and bismuth second, The retio
of silver to bismuth in the erude bisiuth metal would be so high
thet the silver oan mot be removed by zineing, rether the silver
will have to be separsted by o twowstege oxidization as used st
Eeat Qalphse.

# This means two reverberatories, - baghouse and other equip=
um@ Considersble silver and bismuth will be tied up in furnece
lm and ciroulating by-products,

.. In other words, the metaliurgy of & high silver, low bisuuth

,f..in not as simple as it is for e low silver,high bismuth slime,
Wy Cy SMITH
G




jugust 17, 1931

vhen Mr.Hell wee in the office to-day I asked him
what he knew about the use of calcium for teking blemuth out
of lesd. He told me that, sscording to his recollection, the
Porth imboy people were producing oededws—frei calcium lead i
alloy by adding caloius ecrbide to molten leed and thet they ‘é\
use this caleiun lesd alloy to auumw bisuuth from refined k

lead only = that it is of no use in trying to treat leed con-

tsining other impurities s the ecsleium may combine with antimony
and other elements almost as well es with bismuth.

He seid his recollection was thet it cost them abdout
32,00 per ton to reduee the bisnuth content of a 15% bismuth lead

pullion down to 09 bismuth. This informetion checks feirly well
with the rete which the Guggenheims are cherging us for bismuth
above .01. |

. wr,Hell also sdvises in adding the ecloium cerbide to
the lesd it ie their aln 16 prodif#'E-¢g salcium lesd alloy =
that is, 4% calcium and 96% lead, This allcy is then added

to the bismuthebearing lead in proper proportion to bring the
bismuth down as low as possible.

Ce Ve DHEW




february 15, 1935

cafro de Pasco Copper Corporation,
44 Wall Street,
New York. -

Dear Sirs: Lead Refinery

Acknowledgment is made_of your letter of February lst
on above subject.

A copy of your letter was referred to lir.Hgrper and now
you will please find attached copy of his memorandum of February
18 to Mr°Spilsbury, in which he hes answered, as closely as possi-
blé, the questions asked in youf letter.

If there is any additional informetion that you may desire,

will you kindly advise.

Yours truly, =
HAROLD KINGSMILL
: s

General lMenager.
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_ La Oroya
MreR.Spilsbury, Feb,13,1935
Agsistant General lManager,

La Oroya.
Dear Sir: Lead Refinery

With reference to New York Office letter of Feb.l, on
this subject.

The success of the process lies in having sufficient im-
purity, whether antimony or bismuth, to form a hard residue or slime,
that will be adherent to the anode and allow for hendling through
the wash tanks, &lso in limiting the time of corrosion to prevent
anodie solution of impurities, Obviously these two points are re-
lated to one another. In general, the impurities should be over 5%,
leaving less than 95% Pb. The impurities may inerease to 20%, with
80% Pb. With lead 90-95% the period of anode corrosion is 2 days.
With one day corrosion lead of less than 80% may be treated. 1In all
cases the grade of the refined lead 1s 99.99 plus.

This discussion seems to answer the first tqo questions.,
As to the third question:

For & small plent,25-30 tons per day, an ‘treating 90% Pb
bullion, the tank house labor is two man~hours per ton. For twice
this capacity it would be reduced %o 1 1/2 man-hours per ton. These
figures include transpOrtation of electrodes between kettle house and
tank house, washing of anode residue and servicing of electrolizing

tanks. We have no experience in treating high grade bullion (98% Pb)

and so are unable to state what the caresponding lebor would be. In
this matter it should be borne in mind that Peruvian labor is not so
efficient as labor in the United States.

Question four cannot be definitely answered since the process

for treating the slime will depend on the impurities in the bullion
and the cost will vary accordingly.

The answer to guestion five is that the acid loss is not de-
pendent on whether the impurity is antimony or bismuth, but depends
on the thoroughness of washing the anode residue. In our experience
the acid loss should be between 4 and 10 1b., H2SiF6 per ton of lead.

Thefollowing bullions have been treated successfully:

%

Ag O0z/t Cu % Pb % Sn % As % Sb % Bi %§
5.5 014 90.7 lol 2.1 508 ol6
33 .7 .20 84.0 nil 34 2.4 10,0 |
25.0 .05 91.0 nil «O 3.2 4.7
26.1 « 16 89.0 nil 2.9 3.4 4.9

Yours very truly,

S/ T.E.Harper, Jr.




Airmail 2/1

February 1, 1935.
Lead Refinery

Mr*H.Kingsmill, General Manager,
Cerro de Pasco Copper Corporation,
Lima, Peru.

Degar Sir:

Under date of December 12 you sent us the following
analysis of the anodes from which refined lead, lots 14, 15,16,
were produced: '
Ag.ozZ./t 6.5
Cu %o il
Pb % 93.4
As % !
Sb % 5.7
Bi % | 0.18
Recently we have had some tentative interviews with some of the re-
fining people in this country having in the back of our minds the
possibility of making some profit out of the refining patents. The
guestion has been raised as to whether the secret of the process
lies sctually in the antimony content of the anode and the resultant
herd slime, also as to whether a eritical point will be found of
the amount of bismuth in the anode above which the cathode will foul.
If the information is available we should like to have our
metallurgical staff answer as fully as they cen the following ques-
tions:
1) Can antimony in the anodes be varied over considerable limits
2) Cen high bismuth anodes be refined economically and high
grade lead be obtained, low in bismuth, as well as
when refining high antimony anodes
What are tankhouse man-hours per ton and what would they be
for normal Betts anodes with normal drawing age
What are slimes treatment costs
What are acid losses:
(a) when using high antimony anodes
(b) " " n bismuth anodes
Any information that you can send us on these questions will
be very useful to us in possible negotiations with respect to patent
rights.

Yours truly,




~ Dater Sept. 8,1924.
Mr, L T, ﬂall':h Iehllurxmal mtnur, L& Groya.

e K E;rpcr Jr. : ‘ ,
aunmr:  Refined Lead Lot #9,

u..z st mi Ed ;uL gb.f. mmmm
.00004 «0006  nil mm .0016  ,0004 nil mm'

;) sga; T K. Bnmr ‘ﬁ‘"]

g alpbr—t\i

'3'0 veox~ 1907y
3 m}.fﬂ‘f“
500 i

.03 < 0.000 |

0:003 = 0,000l
0,027 00000 y
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T ey O Ve wraw, Vinreﬁu

. Gerrode Pasco @

44 Tall Ttreety mr nm: gi _ |

Iiear!@:..m; _ﬁ?.!s“ mm
el mmng the very gratifying ana}.yn: of the

i :-emec. 1ead m.a 4y 15 amd 16 in ir, Spilsbury‘'s letter of
Hwem!mr T, I ah.ould 1ike to know u’ pesszblc the eamapana-
i m enode ml.rma. : |

I Very ‘truly yourse

G




rtm'y i, 1938
iead lefinery.

rr.lsiingenill, Genersl Menerer,
Cerro de esco Copor Corporeticn,
UL,&" Poru.

Degr cir:
Under date of Decem or 1S you sent us the following
anslysi of the emodes from which refined leed, lote 14, 1O, 10,

were produced: A b
iy é
+uCO

b
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it 51y we have hed some temtative interviows with some of the
refinin; pmutn this country heving in the bLook of our minds
the pessibility of mo sone profit out of tho refining 8.
The (uegtion hus beocn ra as %0 whether the seeret of
process lice sctuelly in the entimony content of the anode end the
resultent herd siime, elso as to whether e eriticel poiat will be
found in ¢he emount of blemuth in the cnodle above vhich the cathode

"n m. |
1If the informetion 4s eveilaile we should like to heve
our :anummx steff enswer ge fully cs thoy cem the follewing
questicns: X RN
1) Cen antimony in wnodes be veried over econcidersble linits
2) Con hich bismuth enodes be rofinad poonomically end high
grede leed be obtained, low in bismuth, es well as
vhon r finine hirh entimony

t
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anodes
3) “hat er: tenkhousesan=hours per ton and whet would they be
for normal Bebtts anodes with normel dreuing age
4) thet are climes treatment costs
§) ‘het ere acid losses:
{(e) when using high natinony enodes
B} 5 * m  bissmth enodes
ﬁ {informetion that you con send us on these guesiions will
.b? ;icry use %o us in possible negotiations with respeet to jatent
rights,. ' 1 :

Yours truly,

o AT




¥

N 11l Tt Sttt

N Tedepbione Ko 39004 *é?ZZZZﬁfgfﬁzzfék
‘\, g t,/222;é2Z;%53 dprii 3, 3880 T

-

Mr.L. Addicks,
Bel Air, Md.

Dear Sir:

The attached copy of letter dated March 31 from
Arthur E. Hall of Perth Amboy with respect to a cheap, ef-
fective method of eliminating bismuth from lead is very
interesting especially as it came the day after I had & talk
with Mr+Roger Straus relative to the possibility of their
handling lead bullion running over two-tenths of one percent
in bismuth. In the course of that conversation Mr-°Straus
said that he thought they could take care of such bullion
as under stress of necessity their orgaenization had developed
a process for eliminating bismuth without Betts refining and
that patents for the process had been applied for. He added

that it was largely due to Cerro's high bismuth bullion that
they had been forced to develop this process because after
making a contract with us the source of low bismuth lead
which they had expected to use to dilute Cerro bullion had

been shut off. I asked Straus if they could take care of high
bismuth bullion right away and he said they would prefer to have
a few months' time to make provision for any considerable tonnage
but that they had no doubt they could take care of it in time.

I was unable to get out of him what the cost of such treatment
would be. I asked him if it was a process that would enable them
to recover the bismuth and he said"yes at a certain cost". I
then asked him if they would be willing to treat high bismuth
bullion for us and return the bismuth to us. He hesitated and
then said that the whole bismuth situation wes so unsettled he
would have to think the matter over. This attitude on his
part gives me an opportunity to unburden my mind to you on
this subject. My opinion is that the whole question of high bis-
muth leed bullion should be settled before we enter into any
contract with the bismuth Syndicate. I &m a prehensive that

if the AS&R should get us in a position where we either had to
build a Betts plant or pay them such refining rates as they might
demand they would be very difficult to deal with.

I am enclosing herewith copy of Oroya Research Department
letter for February in which you will notice that the statement is
mede that practically no ores are free from bismuth.

In the case of San Cristobel mine on whieh we have an
option and which we expect 10 acquire, the bismuth content of the
ore itself runs as high as .12 and .15. Concentrates from such
ore when smelted would of course produce a very high bismuth
bullion. We must face this situation squarely. It looks as
if we are going to have plenty of high bismuth bullion not only

from flue dust but also from ores, to dispose of and so we may




have to consider a Betts plant in Peru or elsewhere or meke some
arrangement with AS&R or some other refiners.

Mr-Colley is sailing from Peru April 16 and should arrive
the last of this month. While he is here we should hear all of his ar-
guments for & Betts plant in Peru and then decide on a policy with
respect to treatment of high bismuth lead bullion so that we will
know definitely where our supply of bismuth is to come from before
we sign any contract with the Syndicate.

Yours truly,

o




compa ny .

Merch 31, 1930

Mr.C.V.Drew, Vice Pres.,
Cerro de Pasco Copper Corp.,
44 Well St.,

New York City.

Dear Sir:

Something less than a year ago you grented me an
interview relative to a possible engagement for me by your

Since that time, amongst other things, I have de-
veloped a cheap, effective method for eliminating bismuth from
lead, or at least producing lead 0.02% bismuth on the one hand

.and lead up to 40.0% bismuth on the other.

It is applicable to lead either before or after the

ordinary softening, desilverizing etc., but is in no sense a sube

stitute therefore expect in very special cases,
I have built a small scale apparatus for demonstra-
tion of the principles of process at this addresa.
I have applied for U.S., Peru and Mexicean patents.
If you are interested in this I would be glad to
explain the principle of the process and make a demonstration
to anyone you might designate.

Sincerely yours,

ARTHUR E. HALL

COPY



Nry Cy Vo Drews V’icew%hg
Cerro. de Paseo Copper ﬂwg‘
44 '”a.n %'treet: m 'fam %3

Dear *zr. I‘«'rwt
&anﬁming yx aterday's conversation I think
that the proposal from ¥r, Otrous should be preserved if poseie
ble a8 a m; for future negnuau_om but deelined at'_ﬁw
on the ground of umprofitable metel mavkets, In the mpantime
~ we should &nwstiga;te\ the m_&#ns 'ppsaimuuea of placing
_the present output #n & filed where its refining would not be
nm:mm. - The mmmuw of na.tne it for burial caskets im .
mm looking into, | RTHE
_ As mﬁ.nim woul mat“‘l’t a ton there iz quite

‘amargin, T4t Nas e be refined we stould wait for o coms
siderable apprecisbion in the lead market,

sl o i ..'*a'enr truly yourss




" WALTER C. SMITH
METALLURGIST
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A=156 ¥ay 21, 1930,

ET. C. v. }}1'(’:‘?’ Vica-?rﬂﬁgg
Cerro de Pasco Copper Corp.s
44 Fall %ireets, ¥ew York Cuty,

Dear ¥r, Drew: LEAD ETTALIURGY

I have Mr, Smith's memorandum of May 17th regarding
the tegts made at Perth Amboy on the Hall process,

The Hall process is merely Pattisonizing whiekh in
turn is systematic liquation amalgous to freezing fresh ice out of
salt water, ¢ novel step is that in previous mechanical systems
the enriched en drained away from the purified crystals while
Hall removes the erystals from the bath as formed by means of o serew
converor, just as they were ladled out by hand in the early days,

¥hen a number of metals are present at once the cryse
tals become small and the sepsration faulty so that in the past

bullion has always been softened before Pattisonizing when more then
17 of impurities were present, This is confirmed by the Fall exe

perimients on regular Cerro bullion and I think we shall have to cone
fine the posaible application to redveing blemuth in fine lesd,

Published data (g:&‘-nr) on the plent built at Omaha
indicates an investment of 585,000 for treating 150-200 tons a

day of bullion rumning 0,337 bismuth, proddecing 807 fine lead :
running 0,057 bismuth and 207 anode lead running 17 bismuth vhich was
sent to the Betts plant, The cost was about 25,00 a tom of entering
bullion using 11 keitles,

The metallurgieal limitations have been well estoblishe
ed, Ve are intereated in two pointes (1) haa Mr, Fall improved and
cheaposied the process? and (2) would its application be useful to usg

Our lead fl wesheet at Oreya has been based on two

asswmptions: (1) rich bismuth lend should not be mixed with leaner-ee

that is segregation not aggregation of bismuth, and (2) refining
plants should not be built in Peru unless absolutely necessary,

I have always admitted this may require us to produce two or more
grades of work~lead but I hope we can avoid this and keep the pre=
sent simple comdbination of one average of lead sent to Perth
Amboy, Our trouble is that the present contraet limit of 0,27
Pismuth is too high for the A 8 & R and too low for us,




-2

At present by carefilly watching tje ore charges to the
blast furnaces and holding th: reverberatory bullion down to 102
bismuth we are able to keep the lead sent to Perth Amboy down to the
limit imposed by the contract. But we have been warned by Peru that
ore charges running up to 0,257 may be unavoidable later on and
we know that the reverberatory process woudd be cheapened if we
could make a correspondingly richer bullion,

e can therefore say at once that a proecess or a contract
to take a bullion running up %o say 0.37 is attractive,

If Mr, Fall can do what he e¢laims, that isy equal Omaha

Pattison metallurgy for #1,75 a ton plus 20,25 royalty there is

lenty of greflt available, To use it at Oreya we should have to

n3tall softening furnaces and a Parke's plant either ahead of or
te follow it and %o dispose of a small quantity of enriched bismuth
lead, Ve are much more interested in extending the limits of bise
mith in the existing contract, however, and avoiding the whole ques~
tion, In other words it is the A 8 & R and not ourselves who
should use the process or its equivalent but the krowledge thet we
eould use it is a good card in our hand,

i should say, therefore, teht we were interested in dee
monatrating the process, while admitting that if the result is
Only to extend the present contract we ha¥e done weil, Ve cannot
hope to run a Parkes plant ourselves for the base costs in the pre-
sent contract and I ¥ ink even to extend the present bismuth pen-
alty to 0,3% wouldjustify us in going on 25 we are,

Nov as to the Perth Amboy experiments.on desilverized
bullion. The bismuth elimination was way below standard, The
Omaha schedule compares as follows!:

FKettle# Bismuth Hall
gy 0,050
1 4 0,065
5 0,104 0,183
5 0,164 0,202
p 0,206 04207
¥ go 260 g.§§%
: 0. 240
10 0,580
1,000
-

control,

This is & weak showing but may be due to' poor temperature




; It seems to me that we should mk first sound out what sort
of a contract can be worked out with Mr, Straus, If these convere

sations are encouraging we can drop the experiments, if not,we should
' look into the cost of of constructing a full size kettle of Mall's
and the probable operating costs if successful, Perhaps it could
be tried out at one of the refineries, but in any case it can best
be done here rather than in Peru, Vhile I am not over-hopeful
in the face of the -oz?ermatl already made I should examine the
possibilities patiently because it might mean much to us either
practically or pschycologically, (i

Very truly yours,

G




May 17, 1930

MR. ADDICKS:

The attached pencil sketches show the results obtained
with Hall Test Equipment, both on CdeP bullion and on refined lead
containing .203% bismuth.

Several inconsistencies appear in each test. I do
not know whether these are due to errors in analytical work or
possibly we are expecting too much of bismuth determination since
.01% difference would be very noticeable.

Just received the assays to-day and have not talked

with Mr.Hall. I will not do so until I hear from you as to your

opinion.

When working with bullion, only & small amount of dross
was formed but with the refined lead a very large asmount of dross
was formed at each step - in some cases as much as 15%. Mr.Hall claims
this was due to small scale operation and inebility to properly regu-
late temperature with the test apparatus,but this could be controlled

with larger and properly designed apparatus.

Sm/G W. C. SMITH

Nt
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Mr.L.Addicks,
Bel Ailr,
Maryland.

Herewith is copy of letter of May 25 from Mr.Hall.
Acting on Mr.Smith's suggestion I have written Mr.Hall of our

approval of a fufther demonstration of his process as he re-

Yours truly, Fj?;y
&

quests.




May 25, 1930

Mr.W.C.Smith,
Cerro de Pasco Copper Corp.,
New York City.
Dear Mr.Smith:
Your thoughtfulness in sending me copies of Walker

& Whyte analyses has been greatly appreciated. Unfortunately they
show that my demonstration to date was a flivver. However, inasmuch
as I have and can again make a separation, as I have indicated, with
refined lead, I still am not discouraged in the case of high anti=-
mony bullion. My past week's experience and thought have indicated
that after gettine results with refined lead (vhich I did) I allowed
myself to drift into different manipulation. This difference was
the applicetion of water so high in the inclined trough and eapplied
to such a small volume of lead that the whole portion of lead to
which water was applied was converted to crystal and removed by
screw, hence no separation.

I shall promptly substantiate this theory, and &ask for
the privilege, after having done so, of giving another demonstration.

I shal. send some sémples to Welker & Whyte on my own
account and will ask them to furnish you witﬁ results of same as well
es myself. it |

Yours very truly,

ARTHUR E. HALL

Advise if this meets with your approvsal.
AEH

COPY



May 19, 1930

HALL PHOCESS.

MR. DREW:

: Mr.Asrthur E.Hell of Pe:th Amboy, N.J., has offered
the Cerro de Pesco Copper Corporation certain rights to a modi-
fied Pattinson process for refining lead containing bismuth.
Arrengements were mede to test the process at Perth imboy under
Mr.Hall's direction on two cleseses of lead-bismuth materisl:
- A. Reguler Cerro de Pasco lead bullion as received
&t the refinery.

B. Refined lead which conteins only bismuth as an

impurity.

The apparatus available was Mr.Hall's original lsbore-
tory egulpment and consisted of

Z small kettles of 35 lbs. capacity esch

1 erystallizer with screw conveyor asnd drive, with gesolipe

burners, molds, etec.
With this equipment only a single crystallizetion could be conducted
at & time, the apparatus then had to be cleaned and the next crystal-
lization carried on. The products of esch erystellizetion had to be
stored until they could be hsndled.

Mr.Hall proposes to install sufficicat erystallizers in
series in the fulli sized plant to yieid only three products:

1. Lead sufficiently low in bismuth to be classed us
corroding lead, i.e., less than .07%

2. Leed with a very high bismuth content, which must be
treated by some other method

5. Some dross will te produced &t each stage and this
meterial will heve to be reduced to lesd and retreated.

With the single stage apparatus it weas necessary to dis-
cerd the liguid proportions on the bismuth decreesing side znd the
crystals on the bismuth increasing side and as a minimum of 90 lbs.
was required only a limitedhumber of crystallizations could be mede
before the metal was tied up as intermediate products.

The 3xperimental apparatus wes so small that it wes im-
possible to properly regulete the temperztures snd to govern the
flow of lead to the crystallizer correctly. Hence the results ob-
tained are not as good as_could be expected with larger apparsatus.

The deta can best be shown by the following schematic
diagrems. The weights do not check out correctly as there were
samples,taken at each stage, and drosses formed on each melting,
which can not be shown on th: diegrams:




1760 1lb.

Original
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Dross averaged about 1% per crystallization
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The results obtsined in the tests on C de P buliion
show 1ittle or no concentrstion of bismuth. They do indicate some
concentration of silver and entimony. The concentretion of the
silver end sntimony would be expected to stop at or about the
‘eutectic points of lead/silver and lead/antimony compositicn, i.e.,
‘gbout 700 oz. pe:r tonm silver and 10 to 11% antimony.

In the cese of the refined lead there it a decided con-

. eentration of bismuth but it is considerably less per stage than

" the concentrations shown in Kr,Hell's patent application. Test
results indicate a concentration of ap roximately .0C%% Bi. per
stage, hence to reduce .20% bismuth/lead to .07% would require

.1‘7, 19 stageson the low side and probably as meny more on the high
o0

sid: to give good separations into corroding leed end high blsmuth
lead.

It is en open question whether several units of larger size
will give better results than those obtained in the small scale testis.
Ir begter results can not be obteined the process does not look very
inviting.

Mr.Hell estimates the cost of the first full sized unit
at approximately $10,000. but the sdditional units will only cost &
frsctional pert of the cost of the first unit. In other words, it
wiil eost between £20,000. and $30,000., to prove thet large scale
operations will give better concentration ratios and less dross than
wes indicated by the lsboratory spparatus. If much better concentira-
tion cen not be obtsined the operasting costs will be very much higher
tgan estimeted by Kr.Heli and Betts refining of the lead would be
cheaper.

I do not believe that C de P would be jJustified in spend-
ing $20,000. - £30,000. to prove this point.

&m/G ¥. C. SMITH
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44 wm maﬁ.%r Wim

I have your letter of yesterday.

to come up next week, probably Monday,
Very truly yours,

1 shall plan
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Mr.Addicks,
Bel Air,
Maryland.

Dear Mr.Addicks:

This is mrerely to inquire when you expect to be
in New York again. Mr.G.P.Hulst of 511 Acadery Street,
South Orange, would like to talk with us about bismuth lesd.

Yours truly,




A-67 Harch 29, 1929

¥r, C, V., Drew, vice=pres.,
Cerro de Pasco Copper Corpe.s
44 Wall “treet, W. Y. C,

Dear ¥r, Drew:

If we have not already the information in the
monthly metallurgical reports, I suggest thag we ask Peru to,
let us know thw lead-biamntqﬁatio in the leady copper matte
being producéd at the lead plant,
The estimates have indicated that 107 of the
iead entering the blast furnace is sent to the converter flues
and our conferences of last week lead to the conclusion that
the tfue figure may be 20%, Should it happen that this lead
is truly bismuth-free its separate collection and return direct
to the lead furnace becomes very important as it would go far
toward the reduction of our currit lead bullion to the 0,17
Bi figure desired by the A, 8, & R, to avoid mixing complications
in marketing our projected increase in tonnage,
On the other hand should there be some inter-
mediate quantity of bismuth present it might g}ﬁrn out that there
is 1ittle to be gained by separate collection,

Very truly yours,
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TRANSLATION OF CABLE NQO.33 - LIMA, MARCH 26, 1929
Received New York - March 27, 1929

CERGOCOP NEW YORK:

Second lead furnace estimated to begin operation
Septerxber 1.

Present furnace will require one month for repairs.
This may become necessary at any tirme.

Exeluding current production Casapalca concentrates
present furnace will clean up Casapalca concentrates in stock pile
by Septemher 1 produciné 1700 tons bullion per month, or total
of 8500 tons of following analysis:

Lead 95%

Silver 250 ozs.

Antirony 3.20%

Biswuth ,15%
Durimg September/October /Noverber two furnaces shoul! treat balance
of stock pile and all current receipts. producing 11,500 tons of
bul ion of following analysis:

Lead 97.8%

Silver 140 ozs.

Antirony 1.20%

Biszuth .12%
This gives from April to November inclusive & total bullion production
of 20,000 tons of the following évorage analysis:

Suad 96.6% Antirony 2.054

Silver 186 ozs. Bisruth 13%




Bven if Casapalea concentrates u!'t not exported the stoeck pile
and all current receipts could be cleaned up by end of Februsry 1930.
Colley/Spilsbury

Our cable eighth - item 1 should read 1158 tons
iter 2 = 572 ‘f




