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iugust 29, 1928

Dragco Bag House

CGerro de Pasgo Coprer Corp.,
Lima
Gentlemen: S
We ore sending yow herewith, for yow infore
mation, copy of Mpe Spilabury's letter of August 17 on
the above subject, together with leiter of July 9 from
the Juet Recovery & wonveying Compemy sdiressed to
Mro. AeB.Youngs
| Yours truly,

Lav/x
. Ence

g




Hotel Utica

RabetEt, 18t

Dear Mr. Drew:

Enclosed is information regarding the
Dracco bag house systems It seems to me that this system
18 well worth investigating. The U.SeMetals cowld give
us some data on the Carteret instslliation. I understand
that the unit at East Chicago Refinery of the International
Lead Co. is working satisfactorily on lead carbonate.

Mr. Young sent for this information and
thought that it might he of some value to us.

Sinceeely,

Ray




ENGINEERS AND MANUFACTURERS
HARVARD AVENUE 8 EAST | |6 ™ STREET

CEEVELANI) | DRACCO-CLEVELAND
July 9, 1928 s

Mre. A. B. Young, Ass't. ligr.,
Anaconda Copper Mining Company,
Kearns Bldge,

Salt Lake City, Utah.

-

PLEASE ADDRESS ALL MAIL WITH REFERENCE TO COMPANY BUSINESS TO THE ATTENTION OF THE COMPANY AND NOT TO INDIVIDUALS

ALL STATEMENTS OR AGREEMENTS CONTAINED IN THIS LETTER ARE CONTINGENT ON STRIKES, ACCIDE
: NTS, FIRES OR AN
CONTRASTS ARN BURINEY YO AFFROVAL BY TINE SIBNATURE OF A DULY AUTHORIZED EXECUTIVE OFmOEn GF TIS BOMPANY, LLESICAL CHRORS BUSIBET 10 BORERCHON.

Dear Sir:

Our Lr. C.W. Traughber has just returned from the trip on which
- ~ he visited you at Salt Lake City and the writer notes with great pleasure
. ++“and appreciation the kind comsideration and courtesies shown him and we

hope that we may be able to reciprocate.

lr. Traughber, our engineers, and tie writer have very carefully
gone over the proposition which was discussed between you in regard to
fume recovery for the proposition in South Americae

geveral unusual angles have been taken fully into consideration
by us after we tried fully to understand the exact problem wnich has to
be solved. It should first be noted that we have, in the past, put one
item before anything else, namely, the filtratiocn efficiency and we have,
in the past, selected our clotn and our voluues of gases per sqguare foot
of filter surface with the view of getting practically 1004 collecting
efficiency. It is fully noticed that on the Soutn America proposition,
there is no reason for tnis particular high efficiency, first, because
the product iz of no special value, and second, Decause it is mainly only
a nuisance which has to be taKen care of.

It is apparent that drawing a certain volume of gas through a
clean baghouse can as readily be done in one Iorm of bagnouse as in anoth- |
er and the advantage in this direction of the “"Dracco" system is that it Caes
always stays clean and that the total cleaning on a job like the one in
question, according to our estimate, will consist of possibly four seconds
every hour, or in other words, the total cleaning period for the entire
house irrespective of size, would actually be only one minute out .of
twenty=-four hours. To make this entirely clear, let us figure that you
will need 150 filter compartments erected as shown on one of the attached
blueprints. Bach of these filter compartments will be shaking for about
four seconds every hour, one at a time and in rotation. This, of caurse,
means that practically your entire house is on the line at all times as
on account of cleaning, only one filter compartuent is out of line out of
150 and this only for four seconds. Therefore, you need no extra baghouse
lying idle for cleaning and the saue conditions practically p evail in
regard to repairs because il a filter bag has to be replaced, tie one {il-
ter compertment is simply cut off the main line by closing the outlet




damper, the doors of said filter compartment are opened, the hook of the
bag is pulled out of a hole in the top and a fastening clanp loosened at

the bottom, the bag 18 removed and another bag replaced, an operation
whidy only takes a few minutese.

The general construction and Gescription of this is shown in
bulletin No. 2, which, with other bulletins, are being forwarded to you
today unden geparate cover. -

The mental picture of the baghouse, as far as the labor and att-
ention is concerned, We believe, will be clear when you look at the photo-
graph on the front page of bulletin No. 14, whica is part of a unit which
collects 12-1/2 tons of zinc oxide per day for the U.S. letals Refining
Company at Carteret, N.J. The actual attention for your entire house
should not require more than one man. This wan will be a reliable intel-
ligent man who will handle the job on the same plane as an oiler in an
engine room and you will be relieved of the ordinary gcrub labor which
otherwise are the only ones that can be employed for the ordinary bagiouse
worke. There is no cleaning inside of the baghouse as the bags are reached
through manholes without having to reach farther in than 3/4 an arms length.

In regard to repairs, there are practically no mechanical repairs
on our filters with the exception of the cnanging of a spring once in a
great while, which spring changing only means ghutting the outlet dauper,
taking off a washer, r eplacing spring and putting on the washer and tae
operation, which on the outside, will not take over 5 or 6 minutes. This
is because our springs in our shaking cylinders are on the top as shown on
attached print instead of on the bottom as shown in bulletin No. 2, and is

an improvement which was made universal 6 months &goe. SESL it
- ; - & 1na‘£f“ ﬁ-‘-‘“"‘&"""‘ﬁu

o9 T
In regard to bag material, you woul .for 650,000cubic feet of
gas per minute, use 144 filter compartments, each with a filter surface of.
300 square feet, or you would have a total of 45,000 square feet of filter
material against a somewhat larger amount in an ordinary baghouse where
provisions have to be made for the idle part which 1is under cleaning. This
will give you the same filter surface in actual operation per cubic fod

of gas as you would have in the ordinary housee.

It should be noted that on account of the fact that our filter
ecloth can be kept clean completely, oT in payt to any degree wanted, by the
easy regulation of the gshaking periods, that 1t most likely will prove,
after trying out a pilot plant, that you will most likely find one or two
things, namely, that denser cloth can be used than your standard cloia for
the same volume of gas or that we can pull througn wore gas PEr square
foot of filter surface than you can pull t.rougn the average house.

As the desired cleaning efficiency on this jou depends on the
demands made by autnoritic s on the outside, it would ve desirakle to nave
an easily regulated leeway vhen puilding this house. The writer will try
to make t his plainer although he realizes ne is using considerable space
for this disauissione.

e




r. A.B. Young

Tae DusT RECOVERING 8 GONVEVING Co..

Let us assume that if you started up a house with 100 or 120
filter compartments instead of 150 and the authorities again unexpected-
ly should make further demands, it would be a very siuple natter to add
another 10, 20 or 30 filter coumpartments without naving to go through a
new lot of building construction. When tie writer originally recommends
150 filter compartments, he is figuring with a very high percentage of
safety in coumparison with the active filter surface whichh you are figur-
ing with yourself for an ordinary baghouse and nhe has no nesitation in
claining that we can regulate our filters so at least 50/ more gas can
be pulled through the same filter surface and give tie saune filter eff-
iciency as the old style baghouse. It will ve plain to you . hat on acc-
ount of the periodiczl and quick cleaning of one filter compartmnent at a
time, that the static, whic: again means the gas volume handled and the
draft to your furnaces, remains constant with our equipuent which it is
impossible to obtain with less efficient cleaning apparatus or methods
otherwise used.

Now, when going over your entire proposition, the question of
cost of installstion may possibly enter into inis watter and the writer
believes that thne clanging in wodern demands in connection with labor
conditions, health, etc., should be remeubered in this connection. We
realize that equipment shipped complete to South America must ve consid-
ered in a little different way than we have to consider same in the
States and the writer will asgume that building material in one Iorm or
another, such as concrete, brick or rock of some kind, canreadily be
obtained. ¥or tihis reason, we are suggesting to arrange the permanent
installztion as shown on attached print, which will eliminate the bulgy
shipment of individual dust hoppers underneati each filter coumpartment
and we are suggesting a simple foundation be built forming the usual dust
chambers in an ordinary bagunouse and we are suggesting a very small con-
veyor of some kind, a G" screw conveyor running very slowly underneath
each 2 rpws of filter campartments. This screw conveyor will automatic-
ally take the dust to the outside and according to local conditions,
this could be discharged into cars or into a main conveyor picking up
the discharge from each of these 6 or 7 cross conveyors, which main con-
veyor, on account of the small estimated anount of material we handle,
namely 40 tons in 24 hours, again only needs to be a very small, slow
running 6" or 8" conveyor or we could also suggest the use of one of our
pneunatic conveying installations to take the material from these points
or pull the material directly out of the chambers and convey it aulo-
metically to the point of discharge if this is within reasonable distance.

The filter housings constitute the walls of a building and
_there is absolutely no need of any kind of walls around, in fact, we be-
lieve it would be a great advantage to leave tunem in the open and only
have a few uprignts which carries the lignt roof just to protect the
shaking mechanism on top of the filter compartments. This, we have
roughly outlined as shown on prints. :

For your information, we would advise that even in tuis climate,
we have, at the Ford liotor Coupany, which cowpany is one of the most part-
icular concerns we are dealing with in the country, several hundred of
these units operating for various purposes, installed in the open on top
~ of their 6 or 7 story buildings in Detroit, without any covering whatever.

e kn A o o
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This, however, we do not recomuend as it tends to make men neglectful in
keeping the machinery parts in proper shape. The Ford Lotar Company have
a couple of tuousand of these units in operation and while we know that
some of the largest smelters have had the impression that Dracco has @ in-
ciply been used for sualler installstions, it is, of course, apparent that
there is no limit to the volume of gas W ich pan be handled as it only
means that proper number of canpartment s, Tiere is no equipment or system
that can possibly be installed with so great a flexibility in regard to
‘operation. Iu bulletin Ho. 6, you will note 180 filter compartuents whid
have been put in the Ford liotor Company's plant at River Rouge, where the
filter efficiency must be so great that the air filtered can be discharged
back into the madiine shops and founderies in order to preserve heat in
the winter time. We are here handling about 250,000 cubic feet of air per
minute and Dracco was selected on account of its réliability and flexibility
and on account of the assurance of the least possible interruption to the
operation of the actual equipment for which tney serve.

We are enclosing a preliminary blueprint which shows tiue space
that will be required for 144 - AAA compariments and you will elso note
that we nave marked tlhe space for 120.

In regard to fans, the entire unit can be connected up to one
fan but for real modern consideration whicu allows for flexibility all the
way through, you could, of course, put in a separate fean for, say, eacn
two rows of filters. This would possibly add a couparatively sumall auount
to the actual installation cost but at the same time, if you, for instance,
only should run 8 of your plants, the proper corresponding fans and equip-
ment could be shunted off the line and povier gsaved. It would ve impossible
for you, under any conditions, +t o0 have a breakdown zt any point which

could be felt at your furnaces and if any additions should be needed, it
would be very simple to add additional unitse

In each said filter cowpartment will be 18 bags, g fts T ins
long, &% diameter at the vottom and'P" diameter at the top and we figure
with using woolen cloth of the standard cloth as used by the Auerican
gnelting & Refining Company in accordance with their specifications, which,
we believe is the cloth whidi you would figure with on your ordinary bag-
houses.

For your estimating purpose, we now again beg to call to your
attention that 120 filter compartments will more than equal the filtration
efficiengy that you could get witn the same active filter surface in an
ordinary baghouse and if this is gufficient for you, we would have to use
this figure and vie would roughly estimate that the complete eguipment for
erecting on foundation as shown on drawing without outlet manifolds to
individual fans or to main trunk line to fan and otherwise complete with
filter bags, automaticpneumatic filter cleaning mechanism, wotor driven
timers with automatic adjustment on timers so filter shaking can be adjust-
ed to take place as often as every tiuree minutes or as seldom as every two
hours, will cost approximately $800.00 for each filter compartument, feteBe
Atlantic Ports, crated for export shipment. In other words, the entire
baghouse, short of what practically amounts to an ordinary light foundation.

oot including the main flues wALG you, of course, Would build locelly |
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anyway, would be approximately $100,000.00 f.a.s. Atlantic Ports. The
weight will be approximately 250,000 pounds.

- If you desire to be extra safe as far as the local authorities
are concerned, 150 filter compartments would, at the same rate, cost you
approximately $120,000.00 fia.s. New York.

We believe this gives you sufficient information for your pre-
liminary figures and we shall consider it a great favor if you will ex-
press yourself in regard to this matter so we will get sufficient time to
discuss all details and take locality and everything else into consider-
ation and also, in this way, give us sufficient time to execute and give
delivery.

RECOMMENDATIONS FOR GENERAL PROCEEDINGS.

We would now suggest that your client order a 12 compartment
AAA Perfecto filter, dimension print of which is given, said filters to
be complete with filter bags, automatic pneumatic filter shaking medianisn,
timing eguipment, inlet and outlet manifola, dust hoppers and fan, all as
- shown in general outlines on front page of bulletin No. 100 with exception
that no screw conveyor underneath hoppers would be needed on this pilot
plant, and have this filter connected up to your present flue pulling
about 50,000 to 55,000 cubic feet of gas per minute through said filter
with cloth as outlined above and make determination in regard to collect-
ing efficiency. We would suggest that for the making of these determin-
ations, that an extra set of filter bags of a closer weave be kept on hand
and we would then be prepared to let our lr. Traughoer go to South America
to supervise the entire performance and be of whatever other assistance
he could be theree. It would, however, be understood tnat lir. Traughber
would not be sent for before the equipment was in signt so no time would
be lost after his arrival in getting this matter cleaned up. It should be
understood that Xr. Traughber would be imuediately released so that he
again could be returned here as it will be a handicap to us to send one of
ouf metallurgical field men away for this lengti of time. It would fur-
ther be agreed that he again would be available to install the larger
plant if we are given the order for same.

It should here be noted that the 1k filter compartuents, of
course, can be used as part of the finished complete installation and we
beg herewith to quote you on:

One (1) 12 compartment Perfecto Filter installation complete with
dust hoppers, filter bags, automatic, pneumatic, filter cleaning
medianism and timer for same, each filter compartment naving 18
filter bags 9 ft. 7 in. long, 8 in. diameter at the bottom anl
7 in. diameter at the tope.

Also. channel ir on supports for same which arc ready to be placed
direct on a small foundation of most any kind.

L]
The filter ecloth furnished in said filter compartments «=€ to be
of the standard comparativel; open woolen clotiras used by the
American Smelting & Refining Co., but with our quotation, we
are including one set ol Z21C extra woolen bags of a closer weave.




b e e S L

Mres A.B. !haqgaz'

Price for all of same.

Ten Thousand, Seven Hundred Fifty Dollars (§$10,750.00)
f.a.s. Atlantic Port, crated for export shipuent.

: It is understood that our metallurgical engineer, lir. C.W.
Traughber shall be made available to supe rvise this instzllation and Dve
of whatever other assistance he can supervising the starting and adjust-
ment of this operation, he, however, not to ve kept more than 2 months

on the job and not to ve sent for before equipment is ready for operation.
For Mr. Traughber, the charges willbe his cost to us, namely, $500.00 per
month and expenses. |

. We trust we have suggested a base from which to approach this
problem and that same is agreeable to you and we shall be pleased indeed
to be favored with your business and shall do everytaing in our power to
get this problem solved to your entire satisfactione

Very truly yours,
THE DUST RECOVERING &) CONVLYING OOLPANY.

FLJ:K

P.8. 7You would require a fan as outlined above, whidi fan we have not
figured with as you may have one on hand, otherwise, we shall be pleased
to guote on same and seclect the proper fan to be included in our ship-
ment when you are ready to acte.

P.S. By running the pilot plant, the gas volume which can be handled
through each filter compartment with the various types of cloth could, on
this pilot plant, be firmly established and the local authorities'accept-
ance of efficiency obtained whiadr would enable thiem then to iully deteriiine
the smallest numover of filter compartments that would be reguired to fill
these local authorities’ demands and the final plant worked out accordinglye.
It might even pay for the pilot plant to have even one set of filter vLags
made of our special fine woven cloth for high efficiency work and agve this
tested out too. The writer expects that on account of the swall dust con-
tent per cubic foot of gas contained,when this is compared with the ordinary
conditions, may lower the total amount of filter compertuments required fin-
ally and it is perfectly clear that this pilot plant will be the easiest and
Quickest and safest means that can be obtained to secure this information




lir. A.B. Young
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and get the local authorities' acceptance, vhich latter, already at the
stage of performance, may be of the most far reaching consequences in
connection with the entire future of this moposition.
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La Oroya
August 20, 1928

Roaster Cottrell - Tests 12 and 13 .
7 e

~ -~

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

Dear Sirs:

Attached hereto you will please find copy of Mr., Colley's
letter to me of August 20th transmitting Tests Nos. 12 and 13 with the
experimental roaster Cottrell.

By the final paragraph of lir. Colley's letter you will note
that the experimental Cottrell is now running at a velocity of from
4 to 5 feet per second in the hope that by using a slower speed than
in the tests sent herewith a better mechanical separation will be made
of the copper and arsenic.

As soon as these tests have been completed results will be
mailed.

Yours truly,

Original slgned by
Hareld Kingamlil

General kanager.

encls.




La Oroya, .
August 20, 1928.

Mr. Harold Kingsmill,
_General lMana ger,
Lima.

Dear 3ir: Experimental Roaster Cottrell

You will remember that tests No. 7 and O made with the
experimental Roaster Cottrell were run without power on the Cottrell
precipitations and resulted in the recovery of 33.7% and 84.8% of

- the solids. The remarkable feature of this test was that most of the
valuable fume was recovered while the arsenic escaped.

To test out this result more thoroughly, an ep erimental
brick dust chamber 42 ft. by 3 ft. 6 in. was constructed ahead of
the Cottrell treater, the idea being that the wvalues would be recover-
ed in the dust chamber while the arsenic free from values would be
caught in the Cottrell. There would thus be obtained a cheap method
of separating the arsenic which would be thrown away without imurring
the cost of resubliming it in arsenic kitchens, ete.

There are now attached the first two tests, Nos. 12 and
13, made with this apparatus and with the above explained @ ject in
view. Both tests were made under as nearly identical conditions as
possible, so as to have the second test check the results of the
first. \

The results are satisfactory as regards total recovery bat
the separation of the values has not been definite enough, that is
to say some of the mechanically carried dust containing copper and
gilver has been pulled throughthe dist chamber and over into the
Cottrell section and thus mixed with the arseniec. This has been

entirely due to the speed of the gas which was over 8 ft, per second in
both experiments.

It is hoped that by slowing the speed of the gas to 4 or
5 ft. per second and perhaps less a well defined separation counld
be made between valuable dust and valueless arsenic fume and the
experimental plant is now running on a test with slower gas speed
in an effort to attain this result.

Yours very truly,

3gd. B, T. Colley.




EXPERIMENTAL ROASTER COLZTRELL
Test o, 12

To determine the recovery with a 42 ft, dust settling
chamber ahcad of the treater, and with power on each
of the four treaters.

Test started 1:20 P.)M. July léth.
Test stopped 8:00 A.M, July 23rd.
Actual opersting time 163 hours,

Operating Data: SHort Tons

Solids aspirated from sampling stack by ;
the experiment department 0.219

Dust recovered from treaters 13, 287

Totel feed to treaters 13, 506

Recovery 98,4%
Tempe ratuxe : '

Dowmn comer from roaster flue 170° C»
Settling chamber average 140° C.
Inlet to treaters 133° C.
Outlet from treaters 116¢ C-.
Treater averuge ; ‘ 124° C.
In sampling stack 82° C.

Volm Cu.ft. por min,
Tnlat pipe to settler at sampling
station at 170° C. : 23,460

Qutlet at sampling station in stack at 62°¢ 256,440

Velocity: Ft. per sec
Inlet pipe to settler at 170° C. : 65,3
Outlet at sampling station in stack at 82° ‘ 43.4
Velocity in treater at average tempersature 124°C, 9.7
Velocity in aottler at average temperaiture of 140°C. 8.6

Power: |
Kilovolts range 41 - 47 Averege 45
Milliemps range 135 =145 " 143
Anmperes 39 - 48 . i 43

Dust per cu, ft., of gas:

Inlet
Outlet




Dust recovered from hoppers:

Total Dust Total Dust
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Hopper lo. Lbs % % o
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EXPERIME NTAL ROASTER COTTRELL
Test No. 13

Objeet: To check Test No. 12
Test started 1:00 P.M. July 25th.
Test Stopped ':00 A.M. July 3lst.
Total operating time 105 hours,

Operating data: : ghort Tons

Solids aspirated from sampling stack by &
the experimemtal department 04246
Dust recovered from treators T+213

Totel feed to treaters ; 7,459
Recovery 96.7%

- Temperaturc:

Down comer from roaster flus 168¢
Settling chamber average 10T
Inlet to treaters 128°
Ooutlet from treaters ; 106°
Treater average 116°
in Sampling stack 73e

Volume : Cu. Ft. per min

Inlot pipe to setiler at sampling
statation at 168° C. ' 22,620
Outlet at sampling station in stack at 73¢ 22,140

Veloeity: Ft, per sec

Inlet pipe to settler at 168° C. i 63,3
Outlet at sampling station in stack at 73¢ C. 2 a7.8
Veloeity in treater at average temperature of 116°¢ C. 8.5
Velocity in settler at average temperatmre of 137¢ C. 8.2

Power:
Kilovolts range 41 - 47 Average
Millismps range 122 - 150 *
Amperes 28 = 45 ‘ e

‘Dust per cu. £1. of ens:

Inlet
Outlet




Dust recovered from hopperse:
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La Oroya
August 20, 1928

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

Dear Sirs:

Attached hereto you will please find copy of Mr. Colley's
letter to me of 13%h August on an experiment on the volatilization of
arsenic from the dust caught by the experimental Cottrell from the

roaster gases,

Yours truly,

Wriginal signed by
Harold Kingsmiil
General lanager.,




Mr, Harold Kingsmill,
General Manager,
Lima,

Dear Sir:

Attached please find the tabulated results of an ex-
periment which had for its object the volatilization of arsenic
from the dust caught by the experimental Cottrell from roaster
gases, You will note that by this method it is possible to
eliminate from 51.0% to T4.2% of the arsenic.

In view of the fact that this operation calls for
reverberatory smelting and that there would seem to be a better
method for the separation of arsenic, consisting of attaching
a dust chamber or hot Cottrell ahead of the Cottrell designed
for arsenic recovery, this reverberatory smelting method can be
set aside for the present.

Yours very truly,

(Signed) B. T. Colley




Copy
2 Oroya, Peru,

Mr. R, Spilsbury, Angus£ 6, 1928
Superintendent,

Oroya.
Arsenic Elimination - Roaster Stack Dust

Dear Sir:

Experiments on the above subject were made in the experimental fur-
nace at the Cottrell plant after the furnace hal been converted into a single
hearth roaster.

The operation of the roaster is as follows: Dust and reagent (coal
and pyrite) are charged through the roef on to the hearth, stirred with suit-
able rabbles and raked down the hearth to the end of the furnace opposite the
fire, where the roasted product is discharged, weighed and sampled. Six
charges per shift were roasted and discharged.

The addition of eoal and pyrite to the dust charge was beneficial,
besides produecing heat and taking some work off the oil burner during the
early stages of the roasting it kept the bed of dust on the hearth in a more
or less reduced condition and so increased the elimination of the arsenic.

The attached tables show the results in detail. The different
periods correspond to the various proportions of coal and pyrite used.

The process may be summarized briefly as follows:

Feb. 8«14 alone roasted Arsenic eliminated
" 15«17 and 10% coal : "
18=-20 and 5% coal
21-22 and 2-1/2% coal
and 10% pyrite
and 15% pyrite
and 20% pyrite

Table No. 1 gives complete assays of dust rosfantl and product.,
Table No. 2 shows the amount of metals vo atilized during the

Table I

As 8 of Dust and R ents
A1203 Fe Eaﬂ 5 Zn ;E Cu

3.6 14.3 1.4 10;6 1.1 2,15 6.43 94 Te9 3.7

5.5 216 4.0 1.4 1.2 2.95 8.44 13.9 5;8 2.8
1.0 26.3 0,3 27.3 0.6 5411 A6 46 I8 0 2D

F.C. _Ash

40.4




TABLE II

Metals Volatilized during
- Roasting -

Wwt. % Lbs. Lbs. % Ibs, % Lbs.
Lbs. Cu Cu Ag Pb As As Sb Sb

- —— - —— - - - - - - - - | - ———

Dust 04 6. 28 9. 6 . . 16
Tyrite i s s T » R R Bt T

—— e - ] - - e

Produnct 31466 8.44 gg% 13.9 13; 5.8 ?3? 2.8
Volatilized 8% ‘3 3% 25% "7 48% ’

167
8
47%

I+ will be noted that the silver value of the roasted product is higher
than the total silver in the charge. This may be accounted for by the fact that
the furnace had been previously used for partial reduction experiments on
Cottrell dust or to errors in sampling.

Other Data: Hearth dimensions 3' X 12°' 36 sq. ft. area
Temperature range T50° - g20° C.
Total dust roasted 22,352 short tons
01l used 11,5620 short tons
Total As in charge 4,757 lbs.
Total As in product 2,530 1lbs.
Elimination 47.2%

- Dust Roasted Alone -

As
Elim-
Lbs. Lbs. ination
Ag in Product As in
Date Charge Lbs. Product

- ———— -

Feb, 8 230 42 81.7

Feb. 9 14 210 142g 115 5.2
Feb. 10 27 20 19% 30.0
Feb. 11 1l 21

22
Feb., 12 % 1 322 2368 226
Feb. 13 3024 ggg 2142 161

Feb. 14 2016 193
Totals , 1645 12234 1115
Average % elimination of arsenic

On Feb. 8th the dust was roasted at too high a temperature and a fused product
r.l'ultOO,. :




Dust Roasted with 10% Coal

Lbs, & in
Charge As in Coal % % %
ILbs, % As Charge Lbs., Ash H20 duet Lbs.
Pob. 1 2268 10.37 235 227 29.9 19.8 .15 93 142 60.
': 12 zsgg 9.9 233 z;g 29.1 19.9 1890 5. 1g9 122 24.%
!ot.li7 $a3u 10,4 %4% 2 29,0 19, %;aé 9 !8% %§7 7.0
Average % elimination of arseniec ' 60.6

Dust Roasted with 5% Coal

Feb. 18 9.90 237 54 %O.l 20.0 18512 61,2

2 2
T3 iR & fnisiaoe @4
Totals 7;8& s ; s 1735 26; .
Average % elimination of arsenic 70.0

Dust Roasted with 2-1/2% Coal
Feb. 21 p » 2 1 1638 4
eb 2393 12,60 30 2; go 0 19, o 3 65 g

10.75 gg; 0.0 19.8 ;#&5 34.6
0

Average % elimination of arsenic
Dust Roasted with 10% Pyrite

Pyrite %
Lbs. As

11.60 249 214 .61 6Qo 1512

Dust Roasted with 15% Pyrite
11.90 241 302 .36 6.0 1512

Dust Roasted with 20% Pyrite
11.62 236 403 .43 6.0 1512

Yours very truly,
(Signed) W, E, King




Ie Croya f[p [ CARBON
August 21, 19%3

A

AUG

Experimental Roaster Cottrell

Cerro de Pasco Copper Gorpoi'atien,
44 Wall Street,

New York City.

Dear Sirs:

Atteched hereto please find self-explanatory letier from Nr.
Colley regarding the tests recently made on the Roaster Cottrell, to-
gether with data mentioned therein.

Yours truly,

Uriginal signed by
#Harcld Kingsmill

teneral Hlanager.




0 Peru,
A:g:{ 35 1928

Mr, Harold Kingsmill,
General lManager,
Oroya.

Experimental Roaster Cottrell

Dear Sir:

While Mr. King and the Cottrell organization made
the tests on the roaster smoke through the imental
roaster Cottrell plant Mr, Winn and the orf::f:ition of
the experimental department made the velocity determina-
tions and measured the guantity of fume escaping from the
stack after the gases had passed through the experimental
Cottrell plant.

There are now attached data gathered by lMr. Winn
which have been used by Mr. King in his various reports.

Yours very truly,
s/ B. T. Colley.




yept. Samplineg Dats

Two sempling stations were nsed in the series of tests made on the Experimental Cottrell.
One station, at which only velocity readings were made, was located on the inlet flus. The

other s%tation, where hoth velocity and dust losses were determined, was placed on the outlat
stack as shown on drawing No. 5289 \

The first four tests sre not ineluded in this summary, dune to operating troubies, ato.
. The remaining tests are divided into three groups, as follows :-

.

Tes b & 6. Power on all treaters.

Teats 7 & 8. No power used. Considered as settling chamber onlye

Tests ¢, L0 & lL. First® half used &s settling chamber. Power on last two treaters.

W

F¥ollowing are the assays of the dvast lost from the sampling atsek, correspondins to the
above three conditions.

Az
3102 3 : oz As Sh

.

QES " Tr 838 l¢56 -
| 2.4 22,8 223  0.39
244 11.0 1.08 0.23




- -. w

Th losses were determined hy meaauring the velocity of the gzaes end calculisfing the volume
11%ied per minute, and by filtering kmown volumes of the same gas “to dstermine its Aust content

The velocity of the gas was measured by means of a Pitot tube and differential draft gage
graduated to a hundreth of an inch of water. :

In the intake, a romd flue of 36 inch diameter, the Pitot tube was fived 4% the point
of average velocity. 1In the outlet, & wooden stack approximatoly three feet squaie, readings
were taken. at nine different points.

The average velocity was calculated using the formule:

Where
V - Velocity in feet per seoond
h - Velocity head of ths stack
gases, measured with a Pitot tube.

¥ - Lbsolute temperature in degrees
Centigraede of the gases measured.

The amount of dust carried per cubic foot of gas in the outlet stack was found by
aspirating measured volumes of the gos thru paper thimbles. The volumes, measured by & Sprague
gas meter, were corrected for temperature and pressure to correspond to conditione in the stack
it the end of each test all the dust collected was weighed, mixed snd analysed.

The amoun% of dust carried per oubic foot of gas in the inlet flue was calculated from the
total vgl:me of gos treated during the test and the weight of dust recovered plus the loss from
the outlet stank.

DATA

e i ——

Table Ho. L Nos. 5 & 6 Velocities & Cas Voiumes, Gas Filtrations & Dust Losses.
Table Ho. 8 - 1 Nos. 7 & 8 Velocities & Gasg Volumes, Gas Piltrations & Dust Losses.
Table lo. 3 Tests los. 9, 10 & 11 Velocities & Gas Volumes, Gas Piltrations & Dust Losses.

a4

Oroya Perf, July 12th, 1928 \“"42?(SEZ/L1’”*"4.

Experimental pepartment.




TESTS los. b & 6

Power on all Tresatevs

VELOCITY & VOLUME DETERMINATIONS

Avge
«511

«454

«525
0459

sampl 1ng Gas Temps

Velocity
Station °C

Gas Volumes = Cubic ’set per
7t /sac.

pecond 1inute Tast
21180
24480

21720
24780

Inteka 1356
Qutle! 88

Intake 131
Out let 88

50.0 353
41.8 408

51.2 368
42,3 413

145400700
168055200

154972200
176805300

Averages

50+6 - 368
42.0 410

Intake
Ontiet

—

«518
+456

150360000
172200000

GAS PILYRATIONS & DUST LOSSES

Losk) Cu.tt.
B a8

Gram

pust -
EB £ QEOBB

._grm

Veter Volumes
e re8
Corrected

Meter
Tanp vao ]
°C "Hg Aspirated

Dust Losses
etric Shor
_Tons Tons

Intake
- Outlet

‘Intake
Outlet

6

*11.027
° 4,565

“ 6.074
°35.448

Total Dust Treated during Test

19

5.8

20450

17762

Total Dust Treated dwring Test

19

4.5

21405

20356

076
+ 0002

041
« 0017

0,034

«300

<037

« 331

Intake
Cotlet

* 8.550
°20.,008

19

5.2

20028

Averages

18974

S




Table No. 2

Samp ling
Station

e 2

Gas Temp. AVEe Vel

°C

TRSTS fess 7 & 8

O POTER
fT, Tp -a— L‘, I

..-——--mq -

oeity

VELOCITY & 1

e

Gas

Volumea- Cuhis Feet

oy

v Et,se‘ Second

intake
Dutiet
Intake
Cotlet

—t —

133
o7
132
54

At R R Sl e L TR -

Minute

8.

2466 470
«448 41 .8

336
408

0340 235

332
303

20160
24480

14100
L7760

90014400
109303200

60136500
75746400

ntake
Cutlat

I e A

Aversges
403
‘ 3640

+413
390

"hat.Tons

"pust

lleter

YR -

GAS PILTRATIONS & DUST LOSSES

Meter Volumes

Larmpe
°Grams bl

17100
21060

Dust/Cu.Pte.

“Cublic Fest
Aspirated Corrected

Vaa
ﬂHg

Gas

_Gream

74641500
21926900

Dust Losses

Vetric short
Tong ‘Tons

Intake
Out let
Intaks

M -
V1L L8T

* 4,433 Totel
*B7.,798 i8

? 2.941 Total
ndvoa 16

Test
13276

Dust Treated during
4.3 13398

Dust Treated during
4,5 L2795

Tast
13168

» 049
+ 0066

« 049

- -

0.721 0.795

04447 00493

200859

0.579 0:638




TESTS Nose 9, 10 & 11

b

Power on second half of treaters

VELOCITY & VOLIME DETERM

!
A —

Veloeity
mtd5ec

Ted
second

a8 VYolumes - Cubic Peet peu

Tinute

Test

527
362
332
378
346
384

19620
22920
79920
226830
20760
23040

1208592800
141187200
115137600
121090400
132448800
146995200

3 235
Ly 4
[

.1- .
ol ! 8

20100
22920

GAS PILTRATIONE & DUST LOSSES

’Pgnnt Vatear
ot .Tons Temnp. Vac
°Grang °C "Hg

Jfeater Volumes
Cubioc rTeet
Aspirated Corrected

Dastjm: i

122750700
L39973440

e e e —— i s

Dash Lossea

of Gas
Grans

Met. i

Short

Tong Tons

" 64539 Total Dust Trested during Test
°24,958 - 17 4.5 18480 17695
- 5. 684 Potal Dust Preated during Teat
°20.476 2L 6.8 17340 15202
6+ 648 Potal Dust Dreetsd during Test
025,293 16 5.7 2163 18645

2054
« 0014
» 049
«0013
« N6
- 0014

0.198 0 218

0.170 0 187

0:.206 0.227

: Avergges
" 64290

0234 609 19171




FIRST CAREON

La Croya ACONCAG
August 21, 192.’3
AUG ‘

Sintering Plant - Stack Losses
Test No. 59

Cerrc de Pasco Copper Corporation,
44 Wall Sireet,
Hew Vork City.

Dear Sirs:

rtbtaehed hereto you will please find copy of HMr., Colley's
letter to me of 13th Ausust under above heading, together with copies
of Test No. 59.

Yours truly,

Jriginal signed by
Harold Kingsmlil,

General Manager.




Cerro de Fasco Copper Corporation Oroya, Peru,
August 13, 1928

Sintering Plant Stack Losses

Mr, Harold Kingsmill,
General Manager,
Oroya.

Dear Sir:

- Please refer to Mr., Spilsbury's letter of May 29th reporting a test
on sintering plant stack losses when the gases were being sent through the
convepter Cottrell and promising tests to show the losses when the gases were
discharged through the sintering plant stack.

.The test promised by Mr. Sgilabury was started on May 19th and fin-
ished on June 3rd and is numbered 5 The lolles shown by this test are so
much higher than those shown by Test No. 56 which accompanied Mr. Spilsbuy's
letter of May 29th that it was deemed advisable to cheeck the results before
reporting them. Therefore Test No. 59 was started on June 19th and finishp
ed on July 12th and the results obtained confirm the higher losses of Test 58.

It will be seen that the daily losses from the sinter plant stack
as shown by these tests are as follows:

Test 58 Test 59

Losses Values Losses | Values
Lead 655 1bs, at 2, 87.72 211 lb s &% 3 101,
sad 3633 1bs, a 4¢ $8L.72 4 C Ag $10 gg

c at 10,0¢ t 10. 13
sff?iﬁ 136.4 oz. at 54.0¢ 73.66 I&i. 0z, : 4.8’ 93573
Gold O. 004 " at $20,00 .08 0.014 " at 320,00 "

- - - -

Total values : 212,68
If 80% is recovered * .
Less 10% metallurgical loss 17.01

Recoverable value | $153.13

- en wm am - -

Dust to be recovered 2, 87 tons 3,61 tons

Cost of treatment per ton of dust in-
cluding Cottrell plant $20,00

Cost to treat 257 .40 ' sgz;zo
Daily profit 0.93

The average of these 1s around $70.00 a day above all costs for
Cottrelling, smelting and refining.

Yours very truly,
S/ B. T. Colley.
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Operstions:
The losses were determined by measuring the veloeity of the gases
volume of gases emitted daily, and by filtering known volumes ¢
the amount of dust carried per eubioc feot of gas. Prom this 4
calculated. :

The velocity of the gases in the stack was measured by m-ans of
ial gauge graduated %0 a hundredth of an inch of wate.

The cruga section of the stack was divided into four equal aieas,
with a Pitot tube at twenty-four different points on these =

The average velocity was calculated using the formuls:
V=4.86xV h x Y ¥

Where
V = Velocity in feet per second
h = Velocity head of the stack
gases, measured with a Pitot tube.
t = Absolute femperature in degrees
Centigrede of the gases measuredy

The emount of dust carried pe cubic foou of gas was found by aspirac¢ing meesu ed -
the gas thru paper filters. The volumes, as messured by a Spragus gas meter, were

for temperature and pressure to correpond to conditions in the stack.' Each Lw&nty-f;t
hours all the dust collected was weighed, mixed 2nd ansiysed.

DAT A
Table Nosls Comparisons with other TGE.s5:
‘Bable No.2. Deily Stack Losses.
Table No:3. Velocity and Gas Volumes in Stack.
Table Nos4d. Gas Piltrations and Daily Dust Losses.

Expefiﬁenta] Department -







June s

2290
4,569
4,856
4,831
Be452
2903

20982

Avarage

24596

3589




151640
L 3650

153620
139440
140400
152940
141360
145200
149100
128760

172886400

179798400
186796800
1854437200
186796800
LB6796800
199561600
19:550000
192412800
200793600
202176000
220233600
2035658400
209088000
214704000
185414400

134580

193795200




38,9083

19,5126

37 . 8094

230298

22.9211

503065




RTINS TOMN T T «ampny QIO
SINTERING PLANT STACK LOSSES
- —— -

~ The test was run on the Sintering Plent Stack from June 19th. %o July 12th. The vesults
chiack the date obhtained in Test Wo. 58.

i P Charge Treated sinter Produced Stack  Losses , Draft
! ~ short Tons per day gerﬁﬁ hrs. - E.S, Te rercent 07 Ds & Ls
llachines liach.Day Total Short Tons LT lachine arge Trented Inches 120

743 62 371 - 4.513 618 .21 743
LAg Au
Analyses §40s AlgOx Pe Caf 3 3 P Ca oss exs A8 £ N

-

sinter Tesd 949 1e9 17¢7 1140 1029 667 230 3.07 70s3 <008 0445 1.20 0.030

Sinter 11.6 1.4 2067 14.3 4de2 62 8le2 3,30 7L.9 «008 0e35 1.20 0902-5
stack Dust l.4 De6 S8 - a9 2242 644 46,6 1,28 40.9 «003 2.50 1.40 ’ 0,10

DATLY MBTAL TOSSES
Pounds 12 54 171 2004 578 4211 116 184,7 014
4 of Pe.d 17 «38 B8 o2l 2,48 1,16 8,47 BlL 1Y .628

The aversge conditions of the gas in tho stack during the test were:-
Tempsrature - °C 77
Velocity - Pt per se0s L5326

Volume ~ cu. T£t. per min.
at avg. temp. 131640

gie per cun. £, 0216
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nines dperating

8]
Sainlach e St M ctpt bl -]

1 o= 1 [
Daily Stack Tosses « De S5+ Te
IELLY QVAOR LLHE0E S Ue s S
N
potal
Par Machine

Analvasis of Dust
Lead, Percent
Copper, ™
Silver, Ounges

Percont Losses

Lead Lost of Tead Traated
Copper " " Coppe * 0.51
Mivee * * Silvey * : 0.71

k Data - Averages

Tempercture of Gas - °C vy
Velocity of zas - Tie. per sec. 1% .6
Cabie reet per min. at avge. temp., 131640
pust in Gas = Gre per Cu. Pte ,0215

achine Data
Daily utarge treated per machine day €2
- . I'n Sintering _
Plant 871

e Sinter Produced g
Sulfur in Feed -~ Percent 109

. ¥ Ssinfes » 4.2

2,910
0530

513
0.65
25.0

o 035
0.256€
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TEST Noe 59

- A DY MMM o omany T Com
RING FPLAIT STACK LOSSES

Daily stack Losses

Stack Losses

De Se o

Assays

-
.‘o

Cu

contents

1bs
Cu

Ozs

Ay
A

Juneg 19
20
21

)9
28

24
2b
26
27
28
29
0

|-l
OoOwoOIUIkI+

=
o=

CﬁCO*J‘Q\IQ*&G‘U\QG\-QQG"Q*‘lqmm‘wlu:‘mtit.’.)

4,358
4,891
3.668
Fe044
34622
24545
24487
2.100
3.083 .
2.832
4.582
b5.644
%4836
3823
3556
3802
3559
4.602
Bel64
6936
7035
84266
6.328
7« 845

0.97
1.26
1L.22
1L.02
1.14
0879
0.75
0.91
0b87
1.10
1.43
Led2
1@58
1.06
0«63
055
1.19
1.55
139
1l.39
1.62
1.69
L.43
1,66

84

80
83
40

38
54
62

206 .4
148,9
141.28
134.0
970

84.8
755
117.7
115.0
186.0
24545
16649
1407
10643
104.6
151.%
21648
2066
281 .6
G34.9
412.8
246.8
378.6

Average




VELOCITIES & GAS VOLUME

Date RE Steck Avge Velocity Ges Volumss - Cubic Feet per

i Haehings  Teme®0 AL Ft/s80. : Second Minnte 24 hours

June 82 155 2501 L0060 216086400
78 - | 15.3 : 2469 ! 148140 213321600
78 1543 2469 148140

77 15.1 2436 146160 - :

77 14.2 2291 137460 :

79 138 2227 ‘ 133620 192412800
78 13.6 : 2194 - 131640 189561600
78 13.4 2162 129720 186796800
65 1049 1759 105540 151977600
81 12,8 2065 123900 178418000
80 : ‘ 13.8 2227 133620 192412800
80 14.4 2324 159440 200793600
"6 13.0 2098 . 125880 181287200
79 12.5 2017 121020 174268800
76 13.0 ; 2098 125880 181267200
76 13.3 - 2146 128760 185414400
75 12.8 2065 123900 178416000
77 1248 2065 122900 178416000
74 ' ' 12.4 2001 120060 172886400
78 14.7 : 2372 142320 204940800
69 12,9 2081 124860 179798400
79 1345 2178 130680 188179200
73 1149 1920 115200 LB5 888000
& : 13.4 2162 120720 . 186796800

DO D0 20O D9 0 M0
CRIRERAES

e oA
PR oo d 6 ™~
O EOITIIVND IO IINIITIDDTO DO

. A 1346 8194 . 131640 189561600




THST Ho.« 59

GAS FILTRATIONS & DUST COLLECTED

T0e pust ggtg:a leter Volumes pust/Cu. 7t
per 24 Yrs. TempDe s Cubic “eet of Gas
Machines Grems °C "Hg Aspirated Collected Grenm '

3342857 20 2.6 1728 1814 .0183
37.6114 19 2,6 1728 1800 . 0208
27.9904 19 2.6 1728 - 1800 <0156
3045765 18 2¢6 1728 1801 .0L70
29,6989 19 2.7 1728 1784 - . 0166
21.4524 20 27 1728 1788 .0120
21,0019 20 248 1728 1763 «0119
18,3712 17 2.7 1728 1802 »0102
3049823 23 249 1728 1680 +0184
2545306 24 2.7 1728 1774 0144
38,1566 23 2.8 1728 1765 «0216
44,9289 20 340 1728 1762 . 0255
33.7074 21 248 1728 1757 0198
" B5.8996 19 2.7 1728 1795 .0199
32.0436 18 2.6 1728 1796 0178
32.7429 20 2.8 1728 1763 . 0186
32.8820 19 2.6 1728 1785 .0181
41.4872 ) 2.8 1728 © 1774 « 0234
47,7492 19 8.8 4 1728 1759 «0271
5445611 19 2.8 1728 1779 « 0307
6340855 AR R 1728 1776 0355
714892 L7 2.8 1728 1 796 0398
60.7562 19 2.8 1728 1754 | «0%46
6840312 17 2.8 1728 1788 #0581

P —

9
9
8
9
7
8
8
l?
7
6
l?
7
6
y
6
6
7
7
-
7
7
8
8

38,4629 19 - 1728 . ,0216




OROYA SMELTER SMOKE QUESTION

----—ooo-n—n-

Report by

A, B. YOUNG

LA OROYA, PERU
April 12, 1928




La Oroys, Perfi,
April 12, 1928

.

Mr. C. Vo Drew, Vice-President,
Cerro de Pasco Coppéer Corporation,
44 Wall Street
New York City.
Dear Sir:
I am handing you herewith my report on the QOroya Smelter'-
Smoke Question., In brief it may be summarized as follows:
1, The smelter lies in the bottom of a deep canyon sys-
;&hat has cut its-way through a plateau to a depth of about
feet. The smoke finds its way up and down these cenyons,
;ng over the pampas between and is not disseminated properly
the atmosphere.
2. Smoke hes damaged the ocountry in two ways: sulphur
de killing off vegetation 1n.an tnner zone surrounding the
$or, and sclides (lead and arsenic) injuring stook and sheep
‘in;an outer zone where vegetation may be slightly affected but
" not seriously.

%, There is no feasible method of eiiminating sulphur

dioxide, An acid plant would do it but the resulting sulphuric

ecid, amounting teo possibly 2700 tons daily, would have to be

wasted into the river which is out of the guestion.

4. High stacks might disseminate smoke, but this is by
no means certain. The chances are far too great to warrant the
expenditure.

5. Solids can be eliminated by means of Cottrell
Treaters and Baghouaas. The latter should be used where feas-
ible, but their employment is limited by temperature, scidity
snd combustibility of smocke to be treated.




cVD 2
4-12-28

6. RBECOMMENDATIONS: (The estimates for treater costs
are bmged upon figures given me
by Mr, Spilsbury for the ocost of
the present Converter Qottrell
Installation. )

A - Converters: Doubling of present treater at

epproximate ocost of $350,000.00 When the refining problem of
high bismuth lead is solved, this dust should yield $380,000.00
annually.

B - Roasters: Installation of Cottrell Treater
in accordsnce with results obtéine@ from pilot treater. The
yield from dust will be sbout $38_ 000,00 per yesr.

C - Reverberatory and Copper Blaest Purnace Stack:

Move experimental baghouse from converters and pilot trester
from roasters to test gasea from these furnacges. Cottrell

Treater and baghouse are tentatively eetimated at about $960,000.

and $880,000. respectively, with the possibility of outting the

-latter amount in two pointed out.

Possibility of not attempting to treat
blast furnace smoke pointed out for your consideration.

The dust caught from thias stack will be
& wastd product unless market conditions are materially changed

for the better.

D - Sintering Plant and Lead Blast Purnace Smoke:

A troater is recommended for the former to cost about $240,000.
for handling the smoke from seven machines, the yield from which
will be poséibly $30,000. annually.

Por the latter a baghouse is finally

recommended to cost $100,000. to $125,000. for twe blast fur-




that a&n

necessary
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THE OROYA SMEIZER SMOKE QUESTICN

A - PRESENT SITUATION

Topography of Smoke Affected Distriot

‘ The district in which the Oruyas smelter lies may be coneidered
ag a high plateau or pene-plain of a genersl elevation of 14,000 to
139500 feet, approximately seventy-five miles long by thirty wide. The
mg jor axis runs north-north-west and south~south-east. The eastern
aﬁd western boundaries of this plateau are formed by high mountain
ranges called the West and Bast Cordilleras. Toward the northern ex-
tremity lie lake Junin and the Junin Pampa, while to the south there is
a rather abrupt break-off into the Huancayo Valley. Running down the
middle is the Maniaro River 6 having its origin in Lake Junin. on
rdither'side are tributary streams and gulches, forming a plan which
migkt be likened to the veins of & leaf with the Mantaro itself as the
'ﬁﬁdrib. Where these streams have cut through the platsau there are
@éep box canyons or gorges with rugged‘breoipitous sides, between which
#;e pampas of rolling eountry, smoofh ravines and low hills and ridges
ngpared to the general elevation. The gorges gradually deepen

t#ward the main caayon. One of the principal tributaries of the
Nentaro River is the Yauli River coming from the west in about the
'ééographioal center of the plateau, Phe Oroys smeliter is situated
on the ¥Mantaro just below this Junction in the bottom of the canyca.

The elevation of the smelter is sbout 12,200 feet or some

-2fcoo Teet below that of the plateau. Between the entrance of the

Yauli and the smelter is a gulch entering from the east in which the
bld town of Oroya is located. A road leading up this to the top
'ﬁropa down intc the Tarma Valley, another canyon cutting the platesu

but not tributary te the Mantaro-
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Distribution of the Smoke

To understand smoke travel and distribution properly the follow
ing factors must be borne in mind:

1. fThe smelter is down in the bottom of what mey be called &
huge trench system.

2., There is no real prevailing wind,6 although the general trend
is down the river.

3. Wind velocities are relatively low.

A8 it comes from the stacks the smoke ususlly remsins in a fair-
1y solid stream flowing up or down the main canyon or up the tributary
forke, soting like a heavy vapor with semi-liguid properties. Phere
are times when it will rise over the side of gulch and roll down into
the canyon adjacent. With such a condition it is readily seen that it
48 liable to reach a distant locality in & rather concentrated form.

If one stands on one of the higher points above the smelter, say
at Site No. 3 (14,600 feet elevation) in the morning, and looks up and
down the Valley of the Mantaro he will see a heavy pall lying in the
bottom of the canyon &nd up the trilbutaries, later in the day this will
rise and begin to roll up the gulches and on to the pleteau.

This smoke pall is more or less present all the time as while
there is enough air current to feed it, there is not enough to blow it
away and disseminate it properly. it does not get intoc the upper air
currents and scatter as in the case of the smelters erected in large

open Valloys_or along the slopes of mountsin ranges.

Effects of Smoke

The report of Joeé J. Bravo and associates dated March 3lst, 1925

ie very scmprehensive and goes into thie subject in greet detail, giving




a large number of atmospheric analyses for 30p and 80il anslyses for
lead and arsenic. Most of this systematic sampling work was done along
the main avenues of travel out of Oroya: to the north up the line of
the Cerro de Pasco Rallway along the Mantaro River as far as Cassaracra;
to the east up the gulch on the roaﬁ leading down to Tarma: to the south
down the Mantaro toward Jauja:; and to the west up the Yauli River along
the main line of the Perrocarril Central del Perfi toward Lima. Thus
is formed almost a gross with Ofoya at the center.

In regard to damage by S0p to vegetation, in a general way,
it may be stated that it decresses with the distance from Oroya, but is
more pronounced sovth down the Mantaro than in the other three directions.
To the south I have seen bad S0p bleachings a distance of 40 kilometers
(25 miles); in fact in the early morning the smoke is visible from Jauja
coming ocut of the mouth of the gorge of the Manmtaro into the Husncayo
Valley where, of course, it is soon dissipated. The inner gone around
Oroya, taking in Haciendas Quiulla  Antehuaro, Huaymanta,K Tallspuquio,
ato., has of course been rendered useless by the destruction of vege-
tation by S0g. \

Regarding solids, a study of the data in Sr, Bravo's report
(most of which was gathered by the staff of the Corporation) shows the
following %o be generally true:

1. A rapid dimunition of arsenic content of the soil as dis-
tance from the smelter increases;

& A much slower dimunition of lead content as the distance
inoresses, so that while the so0il cmtents sre preponderantly sarsenic

near the smelter, lead becomes the chief impurity farther away;

3; The fume deposition seems to be fairly the same at equal

distances to the north, east and west, but much more intensive to the

south,




As & consequence the damage due to solids (partlounlariy lesad)
has been carried to the haciendas of Pachecayo, Consag, eto., 40 %o &0
kilometers to the south as essily &s to the much closer ones of Punabamba
Atoosaico and Casaracra.

An ides of the amount of damage done to the cattle and sheep

business in thiw distriot ocsn be had from the following table:

Year Dsath-Rate Cattle DeathaRate “heep

1913-22 s 89%
1924
1925 0% 46,4
1926 ] 30. 201
1927 o% 2.80%

Por detailed information see statements attached to Mr. Colley
letter to Mr. Kingsmill on "Haciendas" dated December 22nd, 1927. In
arrnudl
this letter Nr. Colley estimatagqtotal losses due to smoke a8 £p 37.000.-~
or $148,000. in round numbers. He states that the haciendas &re uow
breaking even finaneislly; hence if the smoke situation be clpgared up %he
above figure stands as operating profit, after they are restooked by some

10,000 heed.

Sniocke Produced

The operations of the Oroya smelter are fluctuating, varying
as to number of furnaces used for smelting and roasting anc the number
of converters running as well a8 to the composition of the ore charge
being treated. The amount of sulphur enfering the atmosphere daily
varies from 600 to 900 tones depending upon the number of furnaces in
operation. In terms of SOp this represents 1200 to 1800 tons per twenty-

four hours.




The following table, based upon varicus tests on the different
gstacks during the past year, showa the spfproximate smount of the gas
volumes and solid content emitted from each stack under genereal operating

conditions as they are st present:

Gas vole. (#)
Tong Duat per 24 hrs. in thousands cu. fi, per Hin.

- - O -
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Department AVEg. Avg. *© Msax.

e e D T g S - e - -

Roaster 20 ¢ 445 521
Reverberatory snd

Blast Furnsge 30 537 674
Converter (##) 85 400 500

- a - -

Total Copper Plant 1056 1380
‘Lead Furnsce (one) 3 20
Sinter Plant 5 150

- az =

‘Potal Copper & Lead 113 1550

- e a

(#) Bssed on actual conditions of temperature and pressure,

(##)At the present writing 40 tone per day is being csught by converter
treater. ‘

o Pollowing are spproximate analyses of the dusts in the above
vable:
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Reverberstory and
dlast Furnace oh 14.5 5.0 « 007 29,0 2.8 1.6

convert.r 1&4 4895 14¢9 - 600 105 235.3
Lead Furnace 40.0

Sinter Plant 40,0

=
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Revapitulsting the above it is seen that there is an average

daily production of lead and srsenic (AspOz) fume eand dust from the various
stacke as follows:
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Roasters

Reverberatories and
Blast Furnsces

Converters

Lead Purnace varigble

“Sinter Plant 2 w

Totals

In round numbers say from 30 to 85 tong of lead and 15 to 20

tons of arsenic.

B - REMEDIES

Among the remediss that have been suggested are a high stack
for all the smoke produced, to be set on & hill or bluff nsar the smelter.
Three places have been mentioned and are designated in your files as
Sites I, II and IIX.

Site I is on top of a bluff on the west side of the river juat
behind the smelter and about 600 feet higher. Behind S8ite I and some-
what down the river on & higher euﬂnenoé is Site II sbout 1200 feet above
the river, while direotly\across the ri#er is Site III, some 2400 feet
above the smelter. The eross section on Page 2 gives & relative idea
of these threo sites, There have been many tests made regarding probable
flow of smoke from these locations - in fact é pmall stack was firat-put
up on Site I and regular cbservations made over & period of some time.
However, no definite conclusions have been reached, nor can they be
reached, in my opinion, except by the erection of the sctual smelter
stack itself and seeing what happens. If a stack on any site would
carry the smoke awsy it must certainly be Site III which 1g slightly

highei than the general elevation of the 3urrbunding plateau, There

is not enough known sbout the higher air ourrents of this regidh to be




disoharged &% this
Yalley trcocuble surely
amoke fTormers would need pacifying
gites would gost a great
thousand deollars at Site
I do not believe you are
nor any other nearby eminence because
the high cost of so doing,
Smoke damsage has been caused by two. agentlies
cipally 302e whioh injure vegetation; and (B}
and arsenic. It has been pointed out that exgept
rounding Oroya for & few miles the principal damage
ina been from solids.

(A) Phere ie only one known feasible remedy for

of sulphur dioxide, namely: the bdbuilding of a plant for the marmufactn

of sulphuric acid, whigh would amount to shout 2700 tons of pure moid

daily when cperating at full gcspacity. A it weuld be impossible
pose of it (except negligible guantities) then this acid would hawe
be turned into the river K which, of course,6 the Govermment of Peri
not allow.

(B) Elimination of Solids. In metaliurgiocal plants
two generally accepteéd means for the elimination of solids from
the baghouse and the Cottrell treater and, in the opinion of the

the former is better where it ¢an be smployed. However, 1its uss

limited by temperature. by acid content of the smoke, and by the

n

fbility of the solids in the =amoke. A baghouse also takes congiderably




more ground space than a Cottrell treater

{8 a factor when limited to room. Excess acid oconten

by the addition of limse ., but

with an extremely acid r:'noka exacapt after a leong

determine 1life of bags and the amount of lime neocsssar;

might become prohibitive.) Ont the other hand kK & baghousge

the solids out of the smoke &nd leaves merely sn invisible gas,
treater leaves enough of the sclids to be seen. The sbove asdvant
and disadventages.will be borne in mind in making the »

thet are to follow.

Converter Smoke: Not only from the standpoint of

to the surrcunding country but also on aococunt of the value of the
metals being lost, the proper handling of this smcke is of more lapory-
ance than any other, In considering the relative merits of the Cottrell
treater and the baghouse for this work I have recommended the former feo
the following resaons;

1lst, the operations from early Pebruary of this year on heve
proved conclusively that these gases can be eucoeésfully trgated by =

" Gottrell at a speed of 10 feet per second (See letter of Mr. W. E. King

to Mr. Spilsbury dated March 12, 1928);

2nd, the converter smoke enters the conditiening chamber &%
from 400° to 450° C. Por baghouse work this must be coeoled %o from
90* to 110° C. and to effect such ecooling would require an snormous in-

stallaetion.

3rd, preliminary tests show that oconverter dusi would reqguire

with the Sprague process a great amount of lime to obtain the necéssary

degree of protective alkslinity.
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4th, besghouses require far grester ground space than treaters
and the erection of & baghouse for this smoke would use up veluable room
now reserved for possible future metallurgical instsllations or ex-

tensions,
Quoting from my letter of March 20th to Mr. Kingemill:

"Operations during the month of February and the first half of
this month have shown that four units handling 300,000 cubic feet per
minute have caught 904 of the fume and dust delivered to them,  This
means an average treatment of 75,000 oubic feet per unit of a speed of
10 feet per second through the trester. We may expect when operations
are at a normal maximum the amount to be treated will be approximately
600,000 per minute which will require seven units. Inasmuch as thise
smoke is scid and corrosive there will be considerable time down on 6ach
unit for necessary repairs during operations. To take care of these
there should be a spare unit which will bring the number necessary up to
8 all told or 4 unite in sddition to those now existing. Therefore,6 the
jnstallation of four units, in addition to and similar to those now in
place, with corresponding electrical equipment and to be erected in the
gpace now ocoupied by the radiation chamber is recommended.

; "I would, however, suggest the following modifications in
design: (a) treater walls would be of scid resisting brick and it might
be better to gunite the outside to obviate leakage, snd (b) that the
.. suspension of the plates- -be redesigned sc that they may be much more
readily replaced, this design to follow the lines of the new Tooele
gintering plant treater, blueprints of which have been left with Mr.
spilﬂburyo ;
"In order to take care of the extra 200,000 cubic feet of gas
I believe it will be necessary to inecrease the present fan capacity by
the addition of one more fan. It may also be necessary to inerease
the conditioning chember capacity by 50% of the present, This, however,
I would leave until its necesseity was determined by actual operations.

"Below I em giving &an spproximate estimate of the cost of this
inoreased converter treater installation based upon costse of the
present installation:

Converter Preater Addition
Estimated Cost

4 units at $60,000.00 $240,000.00
1 fan at  $30,000,00 20,000.00

O O G 0D Bh me S W6 om o

$270,000.00
Plus 10# for cont ingencies 27,000, 00

W W o B

$297,000.00

If gonditioning proves
; necgessary add 55,000.00

S o ST O a -— e

$352,000-00




"Roughly speaking, we may assume that the totsl treater in-
stallation will ocatch an average of 50 tons & day of fume and dust of
the following eanalysis:

Lead 48.5%
Silver 14,9 ozs,
Copper 1.44%

'“Thia material may be roughly calculated per ton as follows.
Recoversble copper, 20 pounds at 104 $2.00
Recoverable lead, 873 pounds at 1.5¢

{including smelting coazt) 13.10

14,9 ounzes of silver at 507 (this will
include loss in smelting) :

"50 tons daily at $22.56 = $112.75 per day, or $411,500. per
year."

Prom this should be deducted treater opersting expenses, say
$30,000.00, leaving spproximateiy $360,000.

The present treater without the radiation chamber cost spproxi-
mately $445,000. which if sdded to the estimated ocost of the addition

would bring the total converter Cottrell treater installastion to

$797,000. The dust caught, therefore, would pey for this in about: two

years.

After writing this Mr. Kingemill has pointed out that the
above oalculation is predicated upon the final solution of the bismuth
problem, in which he is quite right. However, I have no doubt that s
way out of this problem will be found.

Roasters: For the purpose of treating this smoke I recommend
a Cottrell treater becsuss of its high acidity. Some years ago I dir-
ected & baghouse test ¢» this kind of ges. Ag I recall, the bags
lasted less than & week. With a pilot treater now erected to test
these gases it must first be determined whether or not water condition-
ing is necesaary. If so, what degree of relative humidity must be mein-

tained under the gconditions.




Second: Gss velooity for efficient catch must be ascertained.

Phird: In case of non-conditioning the effect of treater
temperatures should be obtained to see whether it is cheaper to put in
& cooling arraﬁgemenx ahead of the treater or build more treater. This
can be done by heat insulating the intake flue on the experimentsal

trantaw

Fourth: See whether advantage c¢en be taken of selectivs preci-
pitation. There will be more dust centaining principally copper and ;
gilver caught in the first part of the treater &nd more fume (arsenic
end lead) in the second pert. It mey be thnt that ocsught in the second
part will be so high in esrsenioc and so low in copper and silver that it
can be thrown away at this stage.

Pifthy Edwer input under the various conditions above cited.

It may be ithat this smoke wilil not require as much power as Shat from

the oconverters, in which case a saving can be effected in sub-station

installation.

The dust and fume from the roasster treater, or at least a

portion, will require reverberastory smelting to reclaim the copper and
silver values. It should, however, not be so smelted until proper
dust catching egqunipment has been put on the reverberatory stack. Qther-
wise, the arsenic and lead would »anly be caught from the roaster stack .
to be turned locse again in reverberatory smoke.

Phig installation will ocatoh about 18 tons of dust daily,
assaying 4.5% copper and 10.5 oz. silver, from which the following
annual “sturn may be expected:

Copper 81 1bs. at 104 $ 8.10 per ton
Silver 9.5 oz, Pt 50 4.75

Less smelting 2:35

Per year (6480 tons) $68000.00

Less annual operating
expenses




Reverberatory and Copper Blast Furnace: Tests show that two

reverberatories produce about 420,000 cubic feet of smoke per minute and
that two reverberatories plus & copper blast furnace sbout 650,000 cubic
feet. I am of the opinion that after properly oonditioning with water
8% of the solids may be taken from this smoke at an average treater
velocity of 9-1/2 to 10 feet per seoond through en effective electrode
length of 64 feet. Such an installation would cost approximately as
follows:

Units - 9 at $60,000.00 $540,000.00

Conditioning Chamber ' 150,000,00

Fans 80,000:: 00

Plues 100,000, 00

3870 000.00
Cont ingencies . 87,000.00

Potal $957_000.00

M PSP DS

On vhe other hand, a baghor.ae %o treat 650,000 cubic feet,
based on date in baghouge work at Tooele, would require 6500 bags {30 ft.
X 18 in. dia.) snd would cost not more than $877 500 determined aQ fol-
lows;

1000 bag beghouse cost in 1914 $ 45,000.,00 (#)
Add 50% for 1928 prices 22 500,00

Preaent oost.
Multiplying by 6-1/2 for 6500 bage 436 750 00

Double for cost in Pert 877,500.00
(#) This figure includes flues, fans snd a1l equipment.

The maximum per 24 hours in dust and fume emitted from the
reverberatory stack i@ 46.5 tons (93000 pounds), an equivalent of about
3880 pounds per hour, or with 6500 bags 0.6 pounds fume per bag per hour.

By continuous shaking and having each shake consist of three

inflations and deflations, it has been found recently at Tooele that




- 2000 cubio feet gas per bag per minute oould be £iltered with a dust

catch of 3-1/2 to 4 pounds psr hour. On this basiﬁ-of gas volume éha

amount of filtering area reguired in the above estimate would be out

in two &nd the cost, therefore,K reduced to about {$440,000,0
Preliminsry tests show a dust soidity of 5.4

8X0CE88 303 when two réverberateries snd one blagt furnace are

Desired protective alk&linity
Aoidity

Protective alkalinity to be furnished

Ca0 required = 10.9 . 7.1% or 9% in terms of hydrsted lime,
, 0 %o

(#) For protective alkalinity determinations and instructions see
Appendix I. '

When the fume emitted ie & meximum, there would be needed 9%

of 46.5 tons = 4,2 tone daily. As an average, there would be needed
only 2,7 tone as 30 tone ig the daily average of the dust emitted,

In the liéht of the above I would strongly urge the transfer-
ring of the experimental baghouse srected on the converter gesses to the
reverbaratory gaees <nd opefate it for 8 or 10 months, determining the
volume of smoke that may be put through and the amount of lime reguired
for necessary proteotive alkalinity. I undue deterioraticn of bags
is going to occcur it should be evident with a run nf thia'lmmgth of
time.

If a baghouss is finally decided upon the following points
must be remembered:

(1) Temperatures of gases entering should range from 190° to

?, (90° to 110° C.} The flues leading to the bxghouse must be
g0 deslgned a8 %o acoomplish this, wﬁich ghould not be difficult as the

gtack temperatures range from 100° to 150° C. st present;




(2) The roof must be deésigned in such & manner a&s to afford
practioally perfect hest insulation as any condensation means drip and
this condensed water will eat holes in the bags. In Appendix JII, I am
gshowing a detail of roof design that has proven very satisfactory;

(3) A sorew conveyor in each pit for taking out the fume will
work 811 right provided it be run often, thus not £llowing fume to
agcumulate. : .

Likewise, it would be & good plan to dismantle the experi-
mental Cottrell treater st the roaster plant as soon &8 the data requir-
ed there is obtsined and remove it to the reverberatory flue in order to
determine what size treater would be needed to handle this smoke proper-
1y by Cottrelling, While I think that & baghouse will be finally
determined upon here, nevertheless, it weuld be well to have the treat-
er data all at hand in case the pilot baghouse shoul d prove that bag-
housing was not feasible.

My experience has been that the operating costa of Cottrell
treaters and baghouses are about the same when the cost of lime for the
latter is not oconsidered. In other wordaﬁ'baghouae operation will
. @08t more than Cottrell by the cost of the lime needed to be added. The
stack clearance, of course, with the baghouse is perfeet, which is never
the case with a treater.

It may be that a better location for a baghouse or Cottrell
treater may be pioked by your engineers than the following gsuggestions;

Po me it seems that either could be located in the space
generally located up the river Irom the power house and toward the river
between the transformer station and the administration building. The
smoke would be discharged up a new stack or through a flue pérallelling

the river side of the power house and then back behind fhe power house

into the preéent stack, depending upon which is cheaper,.




The above concerns the treatment of smoke from the qopper blsas
furnace as well ag the two reverbveratories with & total of some 650,000
cubic feet of emoke per minute. While nothing definite can be drawn from
the following table due to the great fluctuations in dust csught,6 never-

theless, it is signifiocant in pointing out that the dust carried in copper

blast furnsece smoke after passing through the dust chamber mey not be a

very great item:

Dust - tons
Pest per day up
No. staock Remarks
46 46,8 2 reverberatories - no blast furnsce
48 3 35,1 "
51 28.8 " '

- o

Aversage : 4.7

48-1 46.4 8
48-28 . 81,5 1
b53-4 18.3 &

reverberatories - 1 blest furnece
" 1 3]
L2 ] 1 "

- -

Aversge S2.4

-

To pass thé smoke from the blast fummsce dust chamber is & haprd
problem, and will ehtail gonsiderable expense - out of preportion in faot
to the comparatively small percentage of the time that this furnace is
operating. This smoke will also require slightly more than half again
a8 much treater or baghouse as would bé needed for the reverberatories

alone- If a baghouse is finslly built,

>

while the matter of cooling the
gases is not a serious one, nevertheless, it can be pragtically elimin-
ated if the copper blast furnsce smoke -is not turned inte it, and,
furthermore, this smoke furnishes most of the scid necessitating the use
of lime.

Phis matter is not breught to your attention in the way of a

recommendsat ion, but merely &8s s point for your consideration.




There will be no money reéturn from fume caught

8 T

furnace smoke under existing metal priges, The average

14.5% lead, 0.3 S 08. Ag, the recoversadle value

$7.55
It would not peay to try to treat 8 heayy srsenical material of this ki
for $7.55.
As to its dieposal it could be pugged with water snd sent
tc the dﬁmp with the slag where it would be buried snd never be
of trouble. It would be irretrievably lost by such & method,
is difficult to see where large stocks of it ocould be bullt up

poasible treatment at some Tuture time.

Sintering Plant and Lead Blast Purnsce: 'In my letter o Mr.

Kingsmill under date of March 20th, I made a recommendation "that a
fiue be duilt from where the present sintering plant flue enters the
oonverter flue over sbove the converter building and lead blast furnace
to commect into the copper blast furnsce dust chamber flue " etc. and
pointed out thet such a flue could be used later as & permasnent con-
nection for bringing the lead blast furn#oe smoke back to the sintering
plant flue end thence into a separate Cottrell treater for sinﬁertng
plant and lead bdlast furnsce smoke. Since then Mr. Bendel has eati-
mated the cost of such s flue at £23 000 sterling, a figure out 0f all
proportion to the value . of the results to be accomplished.

A% the present time, lead blast furnasce smoke is being dis-
charged through the copper blast furnace dust chamber and iﬁte the

reverberstorv stack. This furnace is producing about three tons per




day of fume that ie now assaying 20 to 25% Pb, 4 ozs8. Ag, 15% 48, ar
4,56 Sb. Most of this is now being caught in the dust chamber and

of this dust only a small portion is going up the stack. When the
copper blast furnace starts more of it will ge out the stack due to the
inorease of gas veloeity in the dust chamber, When a seocond lead
furnsce is pl&aea in operation there will be about six tons of fume per
dsy and probably a fair proportion will be deposited in the chamber if
there be no copper blast furnace operating - jJust how muoh it will be
hard to say. The best way to catch this smoke (low temperature and
nen-ecid) is undoubtedly by means“of a baghouse, located scmewhere near
the furnsaces. For two furnsces, B00 standard bagse (30 ft. X 18 in.
dia.) should meet requiremeats - 400 per furnsce. The cost of an 800
bag baghouse would be somewhere between $100,000. and 125, 000. in-
eluding fan, but exclusive of flue connections,

Mr., Spilsbury tells me that it looks as though it would re-
quire seven sintering machines %o serve one lead furnace instead of six.
As practically the same smount of smoke is evolved from s lead blast
furnace as from a Dwight-Lloyd maschine, my recommendation for handling
this smoke remains as per my letter to Mr. Kingsmill of March 20th,
and is as follows:

A% present a baghouse would efficiently handle gintering
Plant smoke. However, it would prevent ever putting inte the sintering
plant charge ores of high pyritic content &8s with the elemental sul-
phur produced therefrom therb is always the dangér of fire burn;ng up
all the bags. .

For sintering plant smoke I recommend & conditioning chamber

equivalent to about one-half of the capacity and similar in design to




that now in existence, one fan similar to those installed on converter
treater, and three units of the same design as the converter treater,
exgept that each unit consist of three instead of four machines giving
a total effective electrode length of 48 feet instead of 64 feet, and,
further, that the modifications in design given under the heading:
"Converter Smoke" also aﬁply here. This trester is to discharge into
the sinter plant stack. .

I would expect on an installation of this kind a treater re-
covery of 80% at 7 feet per second. However, about 30% of the dust
given off of th; sintering machines will be going in the flue and con-
ditioning chamber shead of them, thus hringing the total recovery of
the system up to 85% or 86%.

The above is on a basis of seven sintering machines. We may
say in round numbers that each sintering machine will produce 20,000
to 25,000 oubic feet of smoke per minute. fThe estimated cost of such
a treater is roughly $242,500.00 given in detail as followa:

Batimated Cost

2 units at $45_ 000.00 $136,000-00
Pan £28,000.00
Conditioning Chamber 50,000, 00
Flues . 7,600,00

D LS e s T e

. $220,600.00
Contingencies : 22,000-00 -

I e O D D .

I cannot tell Jjust what money return on this will be as we
have not had sspiration tests at the present time on the flues. How-

ever, I would assume the'&net would be about the same value &8 that

. caught in the converters and that you would have about 4 to b tans &




day of i%, As3uming the net value of the dust to be $20. per ton we
have & return of spproximsately $90. per day, or $30,000. per year, which
would pay for the installat ion in approximately eight years. (#)

The réason for recommending catching sintering plant and lead
furnace fumes separately from converter fumes and dust is:

There will be & concentration of arsenic in the dust-frcm the
gintering .lant and blast furnace smoke, coming from the original charge -
now about one per ocent. A8 this dust is retreated for the recovery of
values, the arsenioc ocontent will acoumulete in it on account of in-
gufficient meane of escape from the system., Finally, there will be se¢
much on the charge as to affect seriocualy lead furnsce operations. 4 4
these smokes be kept separate from the converter smoke, thelr arsenio
content will socn bulld up to & point where & major portion of it can be
elininated by means of & small s&rsenic plant. 1If not separated, the
dilution caused by the converter treater dust will prevent its elimin-
ation, but the bad effects on the lead furnace will remain. In other
words, a sepurate treatment for leud smoke affords an ontlet for arsenic
"from the lead smelting system.

The sintering plant and load blast furnace fume and dust will
ba retreated through the lead plant until such time that the arsenic
content of esch has built up to & stage that it is interfering too much

. with lead furnace opefationao When this point is reached it will be
necessary in order to recover the values conteined to erect an arsenic
roaater for its eliminat fon. «If the arsenic market is sufficiently higﬁ
{a doubtful supposition) it may be caught in kitchens for recovery. 1If

not, this rozster could discharge its smoke into the beghouse or freater

erected for the reverberatory furnsces,

(#) This statement has been revised since my letter of March 20th, on
account of the fact that the lead blast furnace smoke is not going to
be caught in this treater,




APPENDIX T

DETERMINATION REQUIRED FOR FIGURING ALKALINITY OF BAGHOQUSE

TOTAL ZINRC - Made in the usual manner. Qonvert to Znol.
SOLUBLE ZINO - Made 8s follows: To 1/2 gram ssmple in #2 beaker
add 150 cc of pure distilled water. Boil b minutes and filter
through #0 11 om munktell paper. Add 5 co NH,O0H, 5 grams NH.CL
(pure) and 1/2 gram NH4CgHp0g4 to filtrate and boll 5 minutes.
Pilter and titrets the Ca(COpHpO0s)p with Kglinp0g.

SOLUSLE SUIPEUR - Made as follows: To 1/2 gram sample in #2

seaker add 150 oo pure distilled water. - | Boil 5 minutes and

£ilter through #0 11 om filter paper. Add to filtrate 5 oo HOL,
5 grams NH,C1 and 5 cc of a 10% solution of BaClge Boil 5 nmin-
utes, allow to gettle and filter. Burn and weigh as BaS0, -

PYPICAL ANALYSIS OF FUME & CALCULATION OF PROTECTIVE ALKALINITY -

a0 = B.5% Zn0 = 2.4% 8= 0,88
This Ca0 and Sulphur are water soluble determinations while Zn0
ie total.
56 parts Ca0 combines with 80 parts SOy to form CaS0y, g% = 1,43
81 parts 2n0 combines with 80 parts SOz to form ZnS0,, %% = 1,00
s 5 Lime found or 3.54 X 1.453 80, to combine with Lime.
Zn0 found or £.4% X 1,00 = ¢ = 80z to combine with Zno.
Total SO5 7
Sulphur found 0.5% X 2.5 % S0, present
~ Difference Sxcess Alkalinity

This figure ig also termeé "Protecotive Alkaliuity."




APPENDIX 11

4" X 6" timber

/ = ASbestos covered corrugated iron

— & T T 1 -
- e
. e
> £ ¥
w :
/zf

Saw dust or slag wool might substitute

All joints bstween corrugated iron should be tarred in thoroughly,
as well &s bolta.

CROS3~SECTYION OF BAGHQUSE ROOF
SHOWING SUGGESTED METHCD OF HEAT INEULATION
- ooo - e

Note: Nailing stripe of wood plaged inside will in time
char, thue being liable %o f2ll down inside.
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¥ew York, N. Y., Aug. 10, 1028,

¥Mr. G V. Drew,
Yice Pres., Cerroc de Pasco Copper Corp.,

44 Wall 8%., New York, H. Y.
Dear lr. Prew!

I have read carefully the photostatie copy of

the Kingemill letter of July 15th with emclosures, and I
see no reason to diseent from the comelusions drawn therein
from the excellent experimental work done. |

Yours my- truly,

" s, 38 a2

On
i-‘I‘ TS NOTED
LA n\r‘ (} Fﬁ~:'-i“)
CTRNCE AU
2

g g‘-_j‘“_‘




FIRST CaRBON
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WITH ORIGIl,
MAILED s/5 gg %

July 15, 1928 K |
[

18
Smoke - Roaster C % 2 {;.

Cerro de Pasco Copper Corporation,
4 Wall Street,
New York City.

Dear Sirs:

I cuote your cablegram of 1llth July as follows: (hftft:

"Po comply with recommendatiions made by
Young, Aamilton, Spilsbury, suggent
designs for roaster Cottrell be made as
soon as possible and that a dust chamber
be included.”

In connection with this matter I beg to enclose
herewith for your information copy of ir. Colley's letter
to me of 1%th July, togzether with reports meniloned there-
in giving summary of the operation of the experimental
Cottrell to date.

On Page 2 of Nr, Colley's letter you will note
that he states that a small dust chamber has been built
ahead of the experimental roaster Cottrell. This dust
chamber is now in commission etarting om the 14th July and
go far is giving very satisfactory results. This dust
chamber will be operated for the next ten days, by which time
it is thought that all information necessary to proceed with
the design of the combination dust chamber and Cottrell will

be ayailable.

The report mentioned in the final ph of
Mir. Colley's letter will be sent when completed.

Yours truly,
Jriginal signed by
Hareld Kingsmiil,

TensrEl NMuEnmEger.




Qroya, Peru
June &7 1928

Mr. Bo T. Colley.
Metallurgical Eungineer,
Oroya

Dear Sir: Experimental Pilot Roast

The Experimental Pilot Cottrell situated
the roaster stack is of the straight line pl >
is built of common brick and hss a

and height to top of the opersting floorx

layout see attached blue print #5289)

The treater consists e
BoW.G. corrugated steel sheets
6" gentre to centre, these forming
discharge elegstrode consists of 3/8

Total effective plate area :
Total effective hot electrode 6

nderneath each bank of plates are two dust
by a baffle wall. Ahead of No. 1 bank of
chamber 6 ft. long and of the same helght andi w
this space &lso gives the gases an opportunity
entering the treater.

yintes

A No. 9 8iroceco fan direct connected
withdraws the smoke from the main roaster TI )
' meter pipe to the treater The smoke aft passing the tre
discharged into a wooden stack on top of the fan house which
aresa Bt the sampling station of 9.76 ft

"
{

The voltage for the treater
rectifier located in the power house

jously had been used in counection w
Cottrell installsation

Operation of the Pilot
and coutinued until June l4th
ing this period

The purpose of these tests
data for the economical and efficient
smoke, and at the same time to determ]

1 Velocity
2 Tamperature
3 what advantage can be taken of selectlve




The length of effective electrbde necessary for sn
efficlient oclearance ;

The necessity or not of water conditioming

Electrical conditions, i.e., power imput, kilovolt and
milliampere re@dings on the high tension side. 3
Tec”a“inul operations. i.e frequency of rapping the
hot and cold electrodes

During the period April 13th to May 2ud (Tests Nos 1.4)
yperating troubles were encountered and remedied. these

Treater leakeage - Reduced by tar painting the brickwork and
gealing up all joints

- northc*es round the hot slectrodes
by the installation of a 2" ring gap
the hot electrodes

the pine insulators with maple.
“was found necessary to use porcelain

r this period should not used for calculations requir-
ratures and

The Pilot Cottrell worked well electrically under most

of deposits were obtained, wet &nd dry,
and acid Lrip sd from the plates Through-
trnvbl was oxreriencad in making the
work on this type of smoke

Following sts Fos, ] 4 were Pests Nos O 11, and

rpose of tabulsting the results of these, I shall cou-
ivide them into three divisions mnamely:

power on &all 4 treaters
thout power ou the treaters

hout power on treaters 1 and 2
10C with power on treaters 3 and 4




TABLE i

-

hOower on without powexr Without power on treaters 1&2,
¢ treaters on the tresaters with power on treaters & & 4.

ra—ain - - ——

Test No. ' 6 3 g 9 10 11
Length of test - hours 3 119 2 71 102-2/3 96-1/3 106-1/3
pust:
Lost from sampling stack - 8. 00 ~ 03 0.493 0.218 0,187 0.227
Recovered from trester o 8 2 5 20749 6.989 6.078 7.38%
Total to treater : 12, . O 3.242 7.207 6,265 7.554
Recovery. % : 29 ¢ 95 . Se 84.8 97.0 96 .8 97.0

pust reccvered from treaters :
Hopper No. 1} Mechanical duet 5 451 783 681 639
283 1l1lst treater 2. 947 3,668 » T00 3,24)
4 & 5 2nd treater 1: 1,444 2,665 134 2.563
6 & 7 3rd treater 1,086 5,628 ., 088 5,162
8 &£ 9 4th treater 601 1,451 . 55686 1,939

Total ; 5,498 13,979 »166 14,6556

s o e

o

pust in gins per cu. ft. of gas 076 : . « 0489 » 054 0 049 + 052
Avalysis of dust from sampling stack:

sy - 1.80 1.03 -

As : 23.5 22.2 14.4 TN 12.6

Temperature: °C. '
Treatsy inlet 129° 128¢ 126¢ 12280 103e 1310
Treater outlet 103° 113° 104° 108° 100° 10l°
Treater average : : Y16e° © 120° 115° 11560 1ole 116

volume®: Cu. ft per minute in treater
= at avarage temperature . 20,500 4 ) 19,750 13.700 19,250 19,760 20,000

Velocity:Ft. per second in treater .
at average temperature 9.0 8.9 6.6 8.4 8.1 14.6

Power: Average por 24 hours:

Ampexer 24¢ V. side - 47 37 30
Kilovelts a4l 43 43 49
Milliamperes 145 145 - > 106

ol
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Tests Nos. 5 & 6 - Power on treaters 1, 2,
The best visual clearance, apart the r=30vtry shown,

were teatsa Nos. 5 aud 6, with power on all rente and a velooity
of 9 ft. per second in the treater

The dust recovered from Treaters Nos. 1 ard 2 indics tut
the ease with which this {ype of smoke can be Cottrelled Test ]
6 practically duplicates the same conditious as ?est No. 5 only
with this difference, Test No. 5 showed & much larger amount of
dust per cubie foot of g88 treated. This can be accounted for by
the fact that previous to Test No. b the smoke had been withdrawm
from the main flue at a velocity of only 25 ft. per second, where
for Test No. & the velocity was increased to 50 ft. per secound
resulted in the solids,whiech had pruv*ously gettled out from the
in the flue, being drawn into the trezster by the increased
for this test.

hy g
Liid sl

The dust assays on Table No 3 show for Tests N
the advantage which can be taken of selective sepa X

The gquestion now arises: What amount of me:
does this smoke 2arry? How much will settle out
velocity?

Tests Nos. 7 & 8 - No power on the treaters

Aceordingly., the treater was used for Tests
a8 a settling chamber the plates and rods being rapped
Otherwise the dust would build up and reduce the vel L
Y was run at about the same veloecity as Tests 5 and & 1
resulting in & recovery of 83.74, and Test No. 8 at : 3
6.6 ft. per second showed only about 1% OBstr recove
lower veloecity.

This would indicate that advantage could rf”
large smount of mechanicsl dust carried by the smoke, nae
installation of a dust settling chamber Where the tnh
be maintained a8 high &s possible. with a velocity oJ FJ
8econd. I would suggest here, that & Roesing system of 8
wires should be installed to facilitate the Sepbf91$u
mechaniecal dust. An installation of this type would result
recovery of 80% of the solids high in 00pper and silver,
condition to bo #asily handled ms calcines in the rever
This dust would carry about the following snalysis:

Cu Ag Pb As
5,06 7 -8o0zs, 2-3 6%

Phe higher the temperature can be maintzined the lower
léad and arsenic in this product




B

Tests Nos. 9, 10 & 11 -~ No power on Treaters Nos., 1 and 2, power on
Treaters Nos., 3 and 4,

This division tskes in Tests Nos. 9, 10 and 11, and mpakes
the pilot plant into & combination settler and Cottrell. using
Treaters Nos. 1 and £ without power as & settler, and Treaters Nos.
3 and 4 as a Cottrell

This combination was the outcome 0f the results indicated

Nos. 5, 6, 7 and 8, and accordingly it was followed out .

y encouraging results. wWhile the settling capacity was
limited to a distance of some 31 feet, at & velocity of 8 £t. per
gecond, the recoveries resulting from this combination of settler
snd treater were 97%4. While Test No. 11l with a velecity of 14.6 ft
per secound gave QV%IIBOOVBTy; 7% of the dust recovered was from the
fan housing, and the visual clearance was not good, indicating as
would be expected, that this weloeity was too high for the combin-
ation settler-treater.

The dust recovered from the charged sections of the treater
indicates that *the smoke still carries some very finely divided dust,
and that the first bank of charged treater catches 75% of the solids
and the second 25%. The anslysis of the dust caught by the first
charged treater indiestes that this should be & hot Cottrell, the
higher the temperature the lower will be the lead and arsenic as was
pointed out for settling chamber conditions, under the hesding of
Tests Noa, 7 and 8 "No power oun treaters”. This hot Cottrell would
give a produst easy to handle, with about the following anslysis:

Cu Ag _Pb_ As

o o Y ’
&e 5‘;5 4;'-3 -\\ 1 7'5“0

The gases.now cleaned so far a8 the economically recover- -
ar

able copper and silver, still earry & small amount of lead 44,
arsenic 244, and are highly charged with sulphurie aeid This can
be cleaned successfully in & eold Cottrell at a temperature.of 85°
to 90° C. for good visual clearénce The resulting product being
a very corrosive wet black mass, having the following analysis:

cu Ag ‘ e L AB

+ 5% l=-20 4 - 5% 26 - 289

[ 4
shows complete operating data for each test.

gives the assays of the dust precipitated for
copper, silver, lead and arsenic for each test,
sccording to the hoppers under their respective
tresters




Other Data.

Throughout this test thare were 15 6 roasters operating
Plate area,6 Tests lo=. 10 © 48 8g. ft

Ratio stack area to plate area 1 = 5.

Ratio stack area to plate area (lest No. 11) =

Total dust recovered from treaters during test

Total dust lost from stack

Total feed to treater

Duration of tests 913 hours or 38 days.
or & daily recovery of 1.6 8. Tons

Average volume of smoke treated 19,060 eu, ft. per minute
at treater temperature of 113° C.

Summary of Teats

The roaster smoke can be very foiﬂiuutlj cleaned with-
ovt conditioning, with economical selection of the copper and silver
at & veloecity of 8 ft. per second and with a low power input. T wish
to emphasize that these tests on roaster smoke were on the treatment
of zeses particula rly favorable to the process on ascount of thelir
high aoid content and also because of the large amount of mechanica
dust earried, that the process seems to leud itself more economic-
ally to a settlln& treatment followed by a hot Cottrell. Following
this, for efficient clearance and selective precipitastion., a cola
Cottrell in seriss, with a corresponding temperature drop The
results of the tests ccrried on from mpr1¢ 13th to June 14th, were:

1 Proof that 80% of the mechanical sclids can be recover-
ed in a settling chamber. at a velocity of 8 £t per
gecond, and at a temperature of not less than 115° C.

That by treatment of the gases after settling at
different temperatures, by two banks of treaters in
geries, and with the necessary drop in temperature
between treaters, selective precipitation is possible,
and can be suceeesfully operated. provided the correct
temperatures are masintained

For example:

Colleeting 756% of the remaining solids
after settling, at a tempersturs as unear to that of
the settling chamber as possible, at a veloeity of
8 ft. per second, and an effective electrode length
of 10 ft., then by further cocoling the gases to 8p°
to 90° C. and cold uUutrﬁlLLP' for the recovery of
arseniec and sulphuric acid

ﬁeoommendations

From experience “1_ 7 it is evident that conservation
03’ the heat i~ the smoke i= importance Starting with a
Seuperature of ounly 19¢° C. ir i

& tempersture of not less than "o for the hot Cottrell, means
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that insulation and exclusion of air leakage is absolutely necessary
for successful operation I would suggest:

First The down comer from the present roasier
proposed Setiling chamber be of steel, and should be
Second For
Tar palnted insid
to preveni movement

Third.
resisTing brick,
may be a possibi
8hould the tempe

The same appl

Fourth.
ing members shoulf
a8 posaible
Ring~Gap around
z l}:n division

Waoarnetn s
AV WD A Ll




TABLE

Test number 1 : 4 b
Test atarted Apr, 18 - g Apr. &7 May £
Duration of test - hours 17 87-3/4 114-1/3
Dust: Lost from sampling atack - S. Tons 0.003 0.037
Recovered from treater - 8. Tons 1.236 2,760 12,118
Total to treater - 8. Tous - 2763 12,158
Recovery, % | 99 + 99 »
Por cu.ft. of gas at inlet, in grams +106 « 033 076
Per ocu.ft. of gas at outlet, in grams » 00004 + 00003 + 0002
Distribution in hoppers ~ Lbs.
Hopper No Mechanical dust 162 340 1,194
lst section of treater 1,080 . 2,041 6,928
9 N " oy 577 1,407 5,667
2nd seotion of treater 311 720 719 5,366
" " » " 146 483 525 2,768
3rd section of treater * 90 77 254 zZle I
» . " . 54 245 128 775
4th section of treater 33 32 116 8b 283
- " i - 2 9 90 47 110
Cleanings from fan house - - - :
Total, Lb=s. 2,473 3,811 6,048 5,520 24,236
Temperature: °(
Maln roaster flue to staok 193~ 190° - - -
Inlet pipe to trester 133" 138°¢ 129¢ 126° 135¢
Treater inlet ' 1889 133 128° 114 129
Treater ocutlet _ : 870 85° 83 7650 103¢°
Treatsr avarage 110° 109° 108° 95¢ 116
In sampling stack 76° 76° 66° 64° ese
Volumes: Cu. ft. per minute:
Inlet pipe to treater " 8,620 10,920 12,780 14.280 21,180
Outlet in ssgupling etack ; 18,900 19,140 18,840 18,780 24,480
Alr dilution, % 65 43 30 24 13

Velogity: Pt. per second:
InIaE pipe to treater 20.1 £5.8 30.8 33 7 50.0

gutlet in sampling atack 32.8 8.7 31.1 38.0 41.8
In treater at average treater temperature 7«1 7.8 6.9 7.0 9.0
Power: Average per 24 hours: A
peres £40 V. side tranaformer R | 30 £6 37
Kilovolts on treater side 37 48 47 42
Milliampe 95 76

WD MP G-




Test numberx
Ta8t started -
Puration of test = hours
pust: Lost from sampliung stack
Reecovered from treater
Total to treater
Reocovary., %
Pér cu. ft. of
Per eus £t. of-
Datribution in hnaue“s -
Hoppar WO . Meahani

TABLE II

Tons
Tonrs
Tons

in grams
in grams

4
May 19
74-1/2
0.795
4,098
4.887

83.7

007

(cont®d)

8
May 24
71
0.493
2,749
3,242

84.8

9
May 28
102-28/3
0.218
6.989
7.207
97.0

o054

0014

783
1,965
1,713
1,460
1 0856
;18 41‘

10
S June 3

96-1/3

0.187
6.078
6.265
96.8
<049
+ 0013

681
2,091
1,609

937
1,197
2,210
1,876
l.,a.\_,o

449

11
June l4
106-1/3
0.227
7.387
7,554
7.
+062
40014

639
1,684
;.u57
1,471
1,002
2,930
2,202
1,398

541
P e I

14,655

137




TABRLE III

DUST ASSAYS

Test No. 1 Test No. &8 Teat Ho. 8

Ag- Bb Cu Po 2 1] Ag
6.89 3.7 6 .36
5.87 3.8 5.66
4.5% 4,3 4,28
3.65 4.8 3.60
1.22 66 & . 1,80
1.68 5.9 3 1.36

75 7.7 B +B56

90 6.4 “dd
1.66 4,3 28
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¥Mr. Harold Xinssmi
General Mmans
La Oroye

Deay Sir:
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