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to reduce the temperature of the mass to below the
critical point at which the reaction begins or continues
to take place.

What the cooling effect in such an operation can be,
no one could attempt to estimate, nor could an estimate
be made as to how many B.t.us need be extracted
from the zone to extinguish the fire, but with known
conditions the calculation could be made.

The steam which would emanate from a well, upon
condensation could be used again and, even if it eventu-
ally became concentrated H,SO,, its power of absorption
of heat would still be about 600 B.t.u. per pound.

Philadelphia, July 10, 1917. WILLIAM JONES.

~Danger in Brass Carbide Lamps

|” Some time within the last two years I have noticed

. several articles in the technical press dealing with the
) subject of danger in brass carbide lamps, as a result of

someone’s suggestion that he had once heard that brass
should not be used for acetylene lamps. According to
my recollection, the Bureau of Mines investigated the

/ subject and reported that it had been unable to demon-

strate any good reasons why brass should not be used
for this purpose. Hence the following incident, ob-
served and tested by me may be of interest:

A man in the course of cleaning his lamp picked up a
soft-iron spad and began to scratch off the deposit that
had formed on the bottom of the water compartment,
which, by the way, was already as clean as careful scrap-
ing with pieces of wood could make it. At the very first
seratch made with the blunt end of the spad, a large
smoky vyellow flame, comparing favorably in size and
color with that of the common wax match used in Cuba,
burst forth.
~Upon further investigation it was found that a dense-
b]aé}{ scale, probably not over 0.01 in. thick, which cov-
ered the bottom of this water compartment, would yield

“fat s-resembling those obtained from the

\itiﬁhselenide sparking alloy, whenever scratched with
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ead-of the soft-iron-€pad, but no sparks could be
obtained by scratching with the point.

After clearing away a considerable area of this de- -

posit and repeating the test on the really clean brass, no
suggestion of a spark could be obtained. In the absence
of means for further investigation we concluded that
the deposit was carbon which from recent use of the
lamp was sufficiently charged with absorbed acetylene
gas to ignite under the conditions described. Other
lamps which showed analogous conditions, except, that
they had not been used recently, failed to yield sparks
when such deposits were attacked.

These lamps were all of brass and had once been gal-
vanized. We were unable to attribute the sparks to the
brass, but it may possibly be proved that such deposits
do not form upon metals of lower heat conductivity.

JOHN B. STEWART.

National City Bank Building, Havana, Cuba.

Tube-Mill Practice in Rhodesia

In the Journal of Mar. 17 there is an article by A. W.
Allen, on “Tube Mill Practice in Rhodesia,” in which
he makes disparaging reference to the work done by
Komata liners as compared with El Oro liners. I
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would have replied to this criticism earlier, but have
been awaiting answers to inquiries as to who supplied
this particular liner, and find that it must have been
obtained outside of any accredited agents and is prob-
ably not correctly designed for the work it is doing at
the property in question.

The remarkable success of the Komata liner in the
United States and other countries shows that it can
hold its own against any other type. A few years ago
some careful tests were made at one of our leading
Western mines to ascertain the relative cost and effi-
ciency of the Komata and El Oro liners. Tube mills
4 ft. 6 in. diameter by 20 ft. long were used and the
following data obtained:

The first cost of the two types of liners is about the
same, but the Komata shows very much less wear of
metal than the El Oro. Power consumption with the
Komata liners is slightly above that of El Oro liners,
but the actual work done with the Komata is consider-
ably greater than that done with the El Oro, as shown
by the following tests:

TESTS OF EL ORO AND KOMATA LINERS IN TUBE MILLS

Komata
Mesh Feed Product Feed Product
28 14.69% 0.69% 18.5 0.1%
35 T Qi 1687 Ty i
65 38.7 11.4 35.3 1.6
80 7.3 5.5 8.0 8.4
150 18.1 37.5 i1y 35.5
280 5.3 15.1 3.7 18.5
—280 2.3 27.6 2.2 25.2
100.09, 100,09, 100.0% 100.09
Silver City, 1daho, June 13, 1917. F. C. BROWN

Gold-Bearing Quartz on the Saramacca
River, Dutch Guiana

While attention has heretofore been directed mainly
to placer mining, gold-bearing quartz veins are known
to occur in Dutech Guiana, South America, and several
attempts have been made to develop them.

Rich ore has now been opened up by the Janapau
Gold Mining Syndicate on the Saramacca River,
samples taken over the reefs showing as high as 34
0z. Au per ton. The distance from Paramaribo, the
capital of the colony, to-the district is short; the gov-
ernment railroad runs up to a point on the Saramacca
known as Kwakoegren, from where the landing proper
is but a stone’s throw. This trip from Kwakoegren
can be made by means of steam launches in three hours,
making the whole trip up the river from Paramaribo
in seven hours.

There is at present, according to the manager’s re-
port, 20,000 tons of ore in sight already developed and
in shape for milling.

The syndicate, which is purely a local one, has a
capital of $20,000 in shares of $20 each; a great deal
of the stock has already been taken up, but this amount
it is anticipated, will be inadequate for what is actual-
ly required to install an up-to-date milling plant and
for working expenses.

It has been suggested to erect the plant at the water
front or landing, to have a light tramway line laid down
for transporting the ore and to establish headquarters
for the staff at this point. Water is in abundance the
year round; fuel in the form of forest timber is almost
unlimited. J. B. PERCIVAL.

Paramaribo, Dutch Guiana, June 12, 1917.
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" measuring candle-power.
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PHOTOMETRIC EXPERIMENTS WITH
SELENIUM.

BY FITZHUGH TOWNSEND.

The peculiar properties of selenium
have only been generally known for about
thirty years. In 1873 Willoughby Smith
made use of selenium as an ohmic re-
sistance in connection with experiments
in telegraphy, and he accidentally dis-
covered that the resistance of this pe-
culiar metal was lessened by exposure to
light. A valuable investigation of this
property of selenium was carried out by
Siemens in 1875, and his experiments
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Selenium

Detail of Strip
Fre. 1,—FRrRAME ¥orR SELENIUM RESISTANCE.

threw a great deal of light on the various
forms which selenium assumes under dif-
ferent conditions. He also employed a-
sensitive resistance for the purpose of
7 Most of the
, succeeding work since these experiments

: has been in the direction of practical

applications rather than scientific investi-

e gation, and resistances sensitive to light

have been repeatedly used in methods of

.| transmitting sound and in light teleg-

" raphy. It will be found that there is
' very little literature on the subject
which gives really accurate information
with regard to the preparation and the
properties of selenium.

This element, which was discovered in
1817 by Berzelius, can be obtained in
various forms. After being melted and
‘cooled quickly the selenium assumes a
translucent vitreous formation, and upon

~being held up to the light it will be seen _

. to have a rich dark red color. While in
- this condition it is a dielectric, and can
be electrified by friction, like glass. If

" the molten selenium is, however, cooled
- slowly it will assume a gray crystalline

| formation, and it is then opaque to light
and! conducts electricity. This latter
property, according to the electromag-
netic theory of light, could not be present

ELECTRICAL REVIEW

if the material were to remain translu-
cent, and it is well known that all con-
ducting metals are opaque to light. While
in this condition the specific resistance
of the element is extremely high, and in
general too high to be put to any prac-
tical use. It is, however, sensitive to
licht. By heating for a number of hours
either the vitreous form or the crystal-
line form just described the conductivity
of the metal becomes greatly increased,
and, if the temperature is reduced very
slowly to atmospheric temperature, a high
degree of sensitiveness to light is at-
tained. Tt is in fthis conducting crystal-
line form that selenium is employed for
signaling purposes. The vitreous form
of the element melts at 210 degrees centi-
grade, but the crystalline forms have a
considerably higher melting point.
Selenium, even when in metallic crys-
talline form, has an extremely high spe-
cific resistance, and it is necessary, there-
fore, to construct a rheostat made of it

- in such a way as to offer a great many

paths for the current between one ter-
minal and the other. One of the most
usual methods is te cut two parallel
threads in a refractory tube made of glass
or lava, or some such material. A pair
of parallel wires are then put on the tube
so that they runm spirally cide by side
along the threads. These two wires form
the opposite electrodes. The tube is then
made to spin in a lathe, and at the same
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time heated somewhat above 210 degrees
centigrade. The vitreous selenium is then
run along the tube, to which it clings in
a thin sheet. This method of construc-
tion necessitates the use of a parabolic
mirror, because otherwise the light rays
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would only fall on one-half of the sensi-
tive material. In order to obviate this,
resistances can be constructed so as to be
plane instead of circular. Such a con-
struction is illustrated in Fig. 1, which
shows a series of metallic plates grouped
together and separated from each other
by mica. Alternate plates are connected
together and to one of the binding posts.

Another way of accomplishing the same
result ig to wind two pa,ra,llel wires close
together along a broad piece of refraucbory
material, such as slate. '

In order to cut down the ohmic resist-

Ohms
70000

60000

Heating
Cooling

Resistance

.

185" 200°

20°, 35° 507 65° 95° 125°
c Temperature

155"

Fi16. 2.— BaxiNe CurveE INITIAL RESISTANCE
’646000 Omms, FINan RESISTANCE 261,000
HMS,

ance it is necessary to bring the adjacent
wires or steps as near together as possible.
This distance should be in any case con- -
siderably less than a millimetre. The
selenium must be put on so as to form an
extremely thin coating, because the light
appears to act only on the surface of the
metal, it being opaque; therefore, if any
appreciable thickness is allowed, a great
deal of current will be conducted from one
electrode to the other through a part of
the material which is not affected by the
light, and it is desirable to cause the cur-
rent to flow along the surface where the
resistance is altered by the effect of the
light Iays.

It is obvious, since the two electrodes
are composed of a series of wires or plates
extremely close together, that the effect .
of any moisture deposited on the surface
will be very noticeable, and that the sur-
face must be kept dry, if the resistance is
not to be affected by atmospheric condi-
tions. In the latest developments by
Professor Ruhmer, of Berlin, the selen-
ium resistance is enclosed in an exhausted
glass bulb, this having been found to give
the best results. .

Either brass, copper or silver may be
used in the construction of a selenium
resistance. One of the difficulties in the
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construction is to make the molten sub-
stance stick fast to the electrodes. The
selenium appears to combine to some ex-
tent with the surface of the metal on
which it is deposited when in a molten
state, forming an extremely thin layer of
selenide ; this, however, is brittle when
_cold and extremely liable to chip off. If
the copper or brass is slightly tinned, the
adhesion of selenium is facilitated.
After the selenium has been success-
fully laid over the electrodes in the form

1230
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210
210

1-220-

190-
190-

180

130

160

50

Resistance in Kilo Ohms

mufes
8 160 240 3420 400

Fia. 4.—Curve SmowiNe ErFecT oF PRO-
LONGED EXPOSURE To LIcHT. RESISTANCE
Usep oF Type Smowx 1N Fi6. 1, COATED
WITH PURE SELENIUM.

of a thin sheet, the resistance thus formed
should be baked in an oven at a tempera-
ture of approximately 190 degrees centi-
grade for a period of three hours, after
which it should be slowly cooled; this
process occupying possibly another three
hours. '

Fig. 2 shows the result of baking a
resistance formed of vitreous selenium.
The treatment was imperfect. It will be
seen from the curve A that the material
went over into the crystalline form at a
temperature of about 170 degrees. In
this experiment, readings for which are
given in table i, the selenium was main-
tained at about 180 degrees for an hour
and a quarter, and on cooling it was
found to be sensitive to light.

Fig. 3 illustrates the result of a second
baking on the same resistance. In this
case a lamp was placed in the oven and
the variation of resistance with light was

ELECTRICAL REVIEW

observed at successive temperatures. The
results show that at the start the resist-
ance was 100,000 ohms and that there was
only a slight sensitiveness to light. As
the temperature increased the sensitive-
ness—indicated by the difference between
the dotted curve and the full line curve—

TABLE T.
READINGS.

Temperature. Resistance in
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be mnoticed that the selenium on being
cooled slowly did not return to the orig-
inal high resistance, but that this was
reduced to about 37,000 ohms in the dark
and 21,000 in the light.

Other similar experiments showed that
on cooling slowly the marked increase in

QTY{“
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o

. DL G 1o
Fie. 6.—RuaMEr Cern 18 ExHAUsTED BULs

IN CONNECITON WITH A PARAROLIC MIRROR.
the difference between the curve for dark-
ness and the curve for light occurs always
at about sixty degrees centigrade.

It will be noted, therefore, that theg

prolonged baking and slow cooling havel
the effect of reducing the ohmic resist-
ance, and increasing the sensitiveness.

TABLE II.
READINGS,

diminished rapidly, disappearing entirely
at about 170 degrees. As shown in table
ii, the temperature was maintained at
about 180 degrees for a considerable
time, and slowly reduced to that of the
surrounding air. The curve sheet shows

e
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Fie. 5. —ExrosurE CURVE SHOWING RESULTS
OBTAINED WITH A RUBMER RESISTANCE OF
THE Frat TypEe.

that the material began to be sensitive

to light on cooling at about 130 degrees,

and at sixty degrees there was a marked
increase in the reduction of the ohmic
resistance produced by turning on the
light, and this remained as a permanent
property of the resistance. It will also

Temperature.
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Experiments were carried on to deter-

mine the effect of slight impurities in the i
selenium used, and it was found that one |

or two per cent of copper selenide or |
nickel selenide could be present without |
affecting to a marked extent the sensitive- |
ness of the resulting resistance.

The idea of using a sensitive resistance
for the purpose of measuring light is a
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very attractive one in that it involves
reducing photometry to a mechanical
process. The reading of a current indi-
cating instrument being substituted for
the opinion of the observer would make
the results more definite. The main dif-
ficulty lies in the fact that selenium is
more sensitive to some wave lengths than
to others; therefore, at present, it seems
difficult to use selenium as a light stand-
ard. Tt can, however, be used for pur-
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Fia. 7.—ExprosurE CURVE OF A CYLINDRIGAL
Type RusMER RESISTANCE ENCLOSED IN
AN ExuavsteEp Bune.

poses of comparison between similar

lights. Tts properties in fhis respect can

be judged from the results to be de-

seribed.

Fig. 4 gives the variation in the resist-
ance during exposure to light in a plate
.- made of pure selenium; an incandescent
lamp was used, giving seven candle-
. power, its voltage being maintained con-
. stant. The distance between the surface

of the selenium and the axis of the lamp

. was forty centimetres. The curve illus-
- trates the characteristic behavior of selen-
ium during exposure to light. A kind
of fatigue appears to exist in the semsi-
tive material, and, as the time elapses,
the ohmic resistance drops at a nearly

| uniform, though slow, rate for a very.
+ long time. This is apparently not due to

a change in temperature, hecause the tem-
. perature of the resistance undoubtedly
reaches a constant value well inside of

- 400 minutes on account of the small mass
~ and large radiating surface.

_ The curve
. . shows the characteristic sudden decrease

_ in resistance when the light is turned on
at zero time.

The construction used in this case was
that shown in Fie. 1; it was employed
‘mainly because it enabled the same frame
to be used for a series of tests. A wire-
wound resistance gives hetter results be-
- cause the adhesion of the material is

ELECTRICAL REVIEW

stronger, and the flow of current is more
along the surface on account of the fact
that the material sinks down between the
wires. '

Fig. 5 shows results obtained with a
selenium plate made by Ruhmer; it shows
the same slight decrease in ohmic resist-
ance during exposure to light, and also
indicates the gradual way in which the
resistance recovers on turning off the
light. Complete recovery requires twenty
hours.

It was found that under the proper
conditions the same curve between time
and candle-power can he obtained from
day to day at the same temperature, and
this matter was investigated quite thor-
oughly.

A cylindrical Ruhmer cell contained in

an exhausted bulb was used in connec- -

tion with a parabolic mirror. The source
of light was maintained at a distance of
150 centimetres from the selenium.

The connections were as shown in Fig.
6, in which a double throw switeh is used
to compare the reading of the millivolt-
metre when connected to the selenium
resistance with its value at the same volt-
age when connected to the adjustable
ohmic resistance R.

Fig. 7 shows a curve giving the be-
havior of a wcell of this type during ex-
posure to light. It will be seen that the
change between the resistance in the dark
and in the light is very great, and that
there is a slight variation in the value
of the resistance during the exposure.
It was found that the time during which
the selenium had remained in the dark,
the intensity of the light to which it had

o /
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Deflections
F16.8.— CALiBRATION CURVES.

been previously exposed and other con-
ditions affected the curve thus obtained,
and it was necessary to determine some
method by which the same reading of
resistance could be reproduced by the
same candle-power from day to day.
After trying several methods, the fol-
lowing was found to give very good re-
sults: having allowed the resistance to
stand in the dark for about twenty hours,
the battery current is then sent through

180 190

593

the selenium resistance after the voltage
has first been adjusted to the desired
value, by noting the deflection obtained,
using the resistance R in Fig. 6. This
voltage was then maintained constant,
and the double throw switch was allowed
to remain thrown, so as to connect the
battery permanently fo the selenium re-
sistance. This is kept in the dark with
the current flowing through it for ten
minutes. At the end of this time it is
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- F1a. 9.—CurveE SHOwWING TEMPERATURE
VAriATION I8 CONDUCTIVITY.

exposed to the first lamp, and at the end
of five minutes the reading of the milli-
voltmeter is taken; the light is cut off at
the end of five minutes’ exposure, and the
deflection is allowed to drop to some
value above the minimum deflection
which would be obtained by keeping the
resistance permanently in the dark. In
this case the deflection dropped to 100,
the minimum deflection corresponding
to permanent darkness being in the neigh-
borhood of eighty-four.

Upon reaching this value the selenium
was exposed to the next light in the
series for five minutes, and then dark-
ened. The deflection having been again
allowed to drop to the same value as be-
fore, it was exposed to the next succeed-
ing lamp for five minutes. In this
method, each successive lamp must be
of a highar candle-power than the preced-
ing, and the results obtained furnished
a calibration curve, which is indicated by
the letter A in Fig. 8, and it is possible
to reproduce this curve from day to day.

The method described, however, is al-
together too slow for convenient use, and
it would be impossible to be sure that
after testing one lamp the next one
would be higher in candle-power.

The second method will overcome this
difficulty, and is as follows: The resist-
ance is exposed to a high candle-power
lamp for about forty-five seconds, and
the deflection is then allowed to drop in
the dark to a value somewhat above that
used in the case given before. This value
was taken at 110. When the deflection
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reaches this value, the resistance is ex-
posed to the first light of the series for
five minutes; it is then darkened and the
deflection allowed to drop again to 110;
this process is repeated for a succession
of different lamps.

By this method the curve B was ob-
tained with a number of lamps, and it
nay be taken as a calibration curve for
the selenium resistance in question. The
curves A and B illustrate in an inferest-
ing way the effect of the different meth-
ods of taking readings on the resulis
obtained.

The curve shown in Fig. 9 gives the
temperature variation in the conductivity
of the same specimen, the readings being
taken with the selenium in darkness.

The impression obtained from the re-
sults of these experiments is that at pres-
ent a selenium resistance is hardly as
good as ithe well-known forms of pho-
tometer with all their drawbacks, and
that at best it should only be used to
compare lights substantially similar in
color. For measuring the illumination
of a room, however, it is extremely con-
venient and quite accurate enough. It
is, no doubt, possible to increase the value
of the selenium resistance as a means of
measuring light by further investigation
and development. The difference between
the results obtained with a crude con-
struction, as shown in Fig. 4, and an
improved type of resistance which gave
the values of Fig. 7, indicate what can
be done in this way, and there is at least
reason to hope that when as much time
has been spent upon the development of
a selenium photometer as on that of pre-
vailing types, very different results may

be obtained.

The experiments described were carried
on in the laboratory of the Electrical En-
gineering Department of Columbia Uni-
versity, and the writer desires to ac-
knowledge the assistance of Messrs. J. E.
(’Shea, M. Palmer, C. Baumgarten, C.
F. Strong and G. W. Hochsprung, stu-
dents in the Department, who have as-
gisted in carrying on the experimeints
from year to vear.

B oot
Lake Erie & Western Will Experi-
ment with Electricity.

On the Peoria division, where the com-
petition of the electric surface lines is
very keen, the Lake Erie & Western
Railroad, belonging to the Vanderbilt
group, will install electric motors in an
attempt to recover some of its lost traffic.
Should this experiment prove successful,
it is probable that the Lake Erie &
Western will have an electric passenger
service for the entire distance between
La Fayette and Indianapolis.

ELECTRICAL REVIEW

THE ASSOCIATION OF EDISON ILLUMI-
NATING COMPANIES.

TWENTY-FIFTH CONVENTION HELD AT
NEW CASTLE, N. H.

The Association of Edison Illuminating
Companies held its twenty-fifth con-
vention at Hotel Wentworth, New Castle,
N. H., August 30, 31, and September 1,
1904.

The meetings were presided over by
President J. B. McCall, of Philadelphia.
Interest in the proceedings was well sus-
tained, and there was a very complete
attendance of the delegates at each ses-
sion. All the papers on the programme
were read and elicited full discussion.
President Edgar, of the Boston company,
extended an invitation to all the delegates
to join in the reception to the foreign
electrical engineers in Boston on Sep-
tember 2 and 3.

The attendance was the largest in the
history of the association, the following
companies being represented by the gen-
tlemen named :

General Electric Company—C. A. Coffin,
president; Eugene Griffin, vice-president;
Elihu Thomson, Lynn, Mass.; J. R. Lovejoy,
manager lighting department, Schenectady,
N. Y.; B. E. Sunny, Western manager, Chi-
cago; E. D. Mullen, manager, Philadelphia;
Fred M. Kimball, manager small motor de-
partment, Boston, Mass.; Charles P. Stein-
metz, William LeRoy Emmett, Caryl D. Has-
kins, Schenectady, N. Y.; Wallace S. Clark,
angineer wire and cable department, Schenec-
tady, N. Y.; Walter D. A. Ryan, illuminating
engineer, Lynn, Mass.; George F. Morrison,
manager lamp works, Harrison, N. J.; A.
D. Page, Francis W. Willcox, Harrison, N.
J.; Sidney B. Paine, Boston, Mass.; George
H. Stickney, assistant illuminating engi-
neer, Lynn, Mass.; Charles A. Mosman,
A. L. Rohrer, W. 8. Andrews, Schenectady,
N. Y.; Clyde A. Houghton, Lynn, Mass.;
Martin J. Insull, Pittsfield, Mass.; Harry J.
Buddy, Philadelphia, Pa.; P. D. Wagoner,
H. W. Hillman, E. E. Gilbert, Schenectady,
N. Y.; H. C. Wirt, engineer supply depart-
ment, Schenectady, N. Y.; E. H. Mullin,
New York; F. N. Boyer, manager supply
department, Chlicago; F. P. Cox, meter en-
gineer, Lynn, Mass.; Theodore Beran, F. C.
Bates, New York.

Edison Electric Illuminating Company,
Boston—Charles L. Edgar, president; A. S
Knight; William H. Atkins, general super-
intendent; W. H. Francis, purchasing agent,
J. W. Cowles, superintendent of distribu-
tion; Herbert A. Wagner, New York;
Welles E. Holmes, district superintendent,
Newton, Mass.; LaRue Vredenburgh, man-
ager department of publicity, Boston; Sid-
ney Hosmer, superintendent of installation,
Boston; Charles H. Parker, assistant super-
intendent generating department, Boston;
Arthur G. Pierce, Boston; Leonard L. El-
den, electrical engineer, Boston; Gerhard
M. W. Goettling, storage battery engineer;
R. S. Hale, Charles H. Merrick, contract
agent; John S. Vogler, claims and adjust-
ments; W. P. Hancock, superintendent gen-
eral department; Charles J. Hatch, special
agent; Crawford R. Brown, superintendent
of standardizing 'and testing; F. Ellwood
Smith, suburban district manager.

Chicago Edison Company—Samuel Insull,
president; Walter M. Anthony, comptroller;
Peter Junkersfield, George N. Eastman, Er-
nest Lunn, superintendent of storage bat-
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teries; Robert C. P. Holmes, John W. Fer-
guson, assistant to contract agent; Edwin
J. Fowler, W. G. Carlton, assistant to chief
operating engineer.

Edison Electric Light Company, Phila-
delphia—Joseph B. McCall, president; Jo-
seph D. Israel, secretary and manager; Will-
iam C. L. Elgin, electrical engineer; Will-
iam F. Harrity, Charles J. Russell, district
manager; John W. Meyer, P. H. Bartlett,
superintendent of installation; Howard K
Mohr, manager advertising bureau.

New York Edison Company—Thomas E.
Murray, second vice-president; H. M. Ed-
wards, Robert A. Carter, A. H. Ackermann,
-engineer meter and test department; Arthur
Williams, general inspector; Walter F.
Wells, superintendent Waterside station.

Edison Illuminating Company, Detroit,
Mich.—Alex. Dow, vice-president and gen-
eral manager; Hoyt Post, director and at-
torney; Samuel C. Mumford, assistant sec
retary; John W. Brennan, purchasing agent

Edison Electric Illuminating Company o!
Brooklyn—E. A. Leslie, second vice-pres,
dent and general manager; W. W. Freemar
secretary.

New Bedford Gas and Edison Light Com-
pany—George K. Stetson, president and gen-
eral manager; Charles R. Price, treasurer.

G. W. Brine, vice-president and treasurer
Georgia Railway and Electric Company, At{
lanta, Ga. :

Leon H. Scherck, Birmingham Railway,
Light and Power Company. !

Byron T. Burt, general manager Chatta]
nooga Electric Company, Chattanooga/
Tenn. 4

W. H. Johnson, director Beacon Electric
Light Company, Chester, Pa.

Louis A. Ferguson, Commonwealth Elec-
tric Company, Chicago.

Mathias E. Turner, Cleveland Electric
INuminating Company.

J. H. Lovejoy, president Des Moines Edi-
son Company, Schenectady, N. Y.

Thomas G. O’Dea, Erie County Electric
Company, Erie, Pa.

Harry Bottomley, superintendent Fall
River Blectric Light Company, Fall River,
Mass.

Charles C. Perry, secretary and treasurer
Indianapolis Light and Power Company,
Indianapolis, Ind.

James B. Foote, Jackson Light and Power
Company, Jackson, Mich.

J. W. Reeves, general manager Citizens’
Light, Heat and Power Company, Johns-
town, Pa.

A. M. Worthington, general manager
Louisville Lighting Company, Louisville,
Ky.
R. S. Wallace, superintendent Peoria Gas
and Electric Company, Peoria, Il

W. S. Barstow, consulting engineer, Port-
land General Electric Company, Portland,
Ore., New York.

M. A. Beal, Rockford Edison Company,
Rockford, IlL

W. F. White, Union Electric Light and
Power Company, St. Louis (Missouri Edi-
son Electric Company), New York. :

William Chandler, Edison Sault Electric
Company, Sault Ste. Manie, Mich.

Dwight P. Robinson, engineer Seattle
Electric Company, Boston.

G. H. Edes, J. R. Lovejoy, vice-president
Edison Blectric Light Company, Schenec- |
tady, N. Y. g

F. G. Sykes, electrical engineer Schenec-
tady Railway Company, Schenectady, N. Y.

D. L. Huntington, second vice-president /.
and general manager Washington Water ©
Power Company, Spokane, Wash. 3

E. J. Bechtel, superintendent of lighting, !
Toledo Railways and Light Company, Tol-
edo, O. J-

H. W. Fuller, general manager Potomac .
Electric Power Company, Washington, D. C. &

Ernest H. Davis, Edison Electric Illumi- *
nating Company, Williamsport, Pa.

Wilson S. Howell, Electrical Testing La-
boratories, New York.
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Mr. H. A. Promser, Het. Nirector,
U 8.-8. R, & H. C0., |

100 Brosdwaey, MNew York Citr.
Dear Jir:-

SHLENIUN:

I enclose herewith diagram showing the eourse of
selenium through the plant Auring 1907. Our finaneial books
show & profit for the year of £5,875.85 on the seleniunm
operations, 2s follows:-

2171 12 1ve. e.p. shipped
947 8 »  commereisl shipped -

3113 4 1bs. fotal

ost  $7189.00 32,30 per db.
Profit BSVETE & 189
Both the metallurgicsl sad financisl sides show

opportunity for considerabls development. The present
process is an entire departure from preﬂm triale and has
overcoms difficulties of low grade prodmet. The procese per
se i dns to Nr. Liddell and the practiocsl development of
it to Mr. Green.

One of the chief items of sost is hydrochlorie enid,
and as this scts only as a oatalytie and restraining agent, we
hope to recover it and mse it over and over. e are carrying
out various experiments, but as the field is new, prograss is
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necessarily slow.

The diagram shows factors of recovery, and where
possible, factors of dilution. It ie based on 100 1lbhs. of
seleninr in the form of slimen sent from the Tank Fouse %o
the Silver Building, and the figures for pounds in different
parte of the diegram indiecete the part of the original 100
1bs. to be found at that stage of the process. The percent-
ngro figure, vhere given, shows the richness of ths product
in selenium.

It must be rexembered that these are the aversage
conditions for the yesr end that our practice improved during
the year, sc that our setual prepent comditions &re hetler.
The lead chamber was only in serviee half the yesr, for
example. Also we sent m-nigh‘éqa! the total selenium back
to the inode furnsoes hecause the lesd slimes work had made
this flue dust unmenegeable.

The disgrem brings out the following:-

1. There is an enormous loss up the Jilver Bldg. staeck.

4. There i3 a pmbahl'e preventable loss in the
24lver Puilding wash waters.

3. There is but & modsrate quantity cirenlating, so
that we are not drawing upon o0ld United Verde
selenium  as our source.

The ideal place te reecover selenium would be
dirset from the slimes.

Regarding the stack loss, we have already taken
steps in the right &mﬁtmn. The lead chamber helps ecatch

what passes the sorubber, and as this mud runs but 8.95% Se.,
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the probability is that the loss is chiefly in solution in
water earried over from the scrubber. e are now working on
the reclaiming of these dilute ligquors. IAnother outlet from
the Silver Building - the iron tanks - is not shown on the
diagram, but our present date shows this loss to be negligible.
41s0 we can safely nagloot the selenium in the dore.

A lsboratory experimont voletilizing some selenium
&ad bubbling the gas thrangh verious liguids, showed & very
gmall recovery, and‘thia is probably analagous to the stack
losses.

As to the mesond point, we are trying varions
schemes %0 recover both the aocld azd the uleninn in waeh
waters - one way being precipitating the selenium on irom,
though this does not recover the acid. 7e have considerabls
diffienlty in getting concordnnt analytical results in some
of this work.

The third point néeds no cormment, and passing to
the fourth, the diffienlty is that the reagents that act upon
selonium also tend to dissolve gold &nd silver - in faet
seleniec acld is generally given as & solvent for pold, and

tackling any proposition for lesching the slimes looks

dangerous. I have not, however, put this sltogether out of
mind. :

For 1908 we kmxm will have much more complete data,
A8 we sre running anode nslags, incoming pig, ete. The anode
slag fignres on the diagram are those for January 1908 on
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o. 1 farmace. For lack of better data I have assumed
Smelter ores meke up anode furnace losses. |

If we oan get our profit up to £8.00 and our
production to 1000 1bs. n month we would make §36,000. a
year, which is well worth working for.
Yours h-nlr,

AnX/RIB.

Gopy to Mr. L. Vogelstein.
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CALCULATION ON 'THE COURSE OF SRLENIUM THROUGH THE
SILVER BUILDING AND SELENIUM PLANT.

The anodes for lMarsh, 1907 carvied 154.9 oz. Ag, 9.04
0z. Au, and .073% Se. Those metals, except the mechanical
1osaesrin the cathodas, quantitively enter the slimes.

Hence in the slimes we have the following propoftion:

VOREW Tt A A Y S S 1Y R

In April the output of Au and Ag in the form of dore was
28331.39 oz. and 515,390.17 oz. respectively, which numbers
ere in the proportion 1:18.2, thus approximately checking the
anodes. Calculating the weight of 8elenium gt 2.3 times the
waight of the gold we have 4460 lbs. per menth, The slag
corresponding to the sbove dore weighed 27861 1lhs. and carried
0.04% 3@. or 11.14 1bs. or .25€ of all the Selenium, This
leaves 4449 lbs. per moantk o be accounted  for by flue-dust,
scrubber liquor and lossaes.

The following table shows the distribution of Selenium
in the flue-dust from lNove. 2, 1506 to Jan. 31, 1907, a period
of 2.9 months.

: 1lbs. dry 1bs. Se.
Locelity Flue Dust % Se. Ibs. Se. per Mo.

Holes 11-19 5998 5,77 591 111
Overhead flus fan neck 14575 £3.81 3470 1197
Flue Dust Big Chamber 6508 268,95 1884 649

Serubher Mud 2664 14,37 138 AT
1037% HO ' g
20 7064 2436
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Frome the Selenmium Flant records it can be shown that
the output from the scrubher solution was about 175 1bs. pexr
.month for the past year; Consequently we can meke up the
following table:

MONTHLY DISTRIBUTION.
Selanium tl Scrubber Solution 1756 Se 9%
. Mud : 479 10.8
2 ¥ Big Charber 649 14,5
" Overhead Flus 1187 26,9
i
"

Holes 11-19 < : 1%% 2.;
Silver Building Slag ‘ .l
ROER

Losses _ 18%% 41.8

It may be nofted that of the above diﬁtributions thet
the pereentagee for Scrubha; Solution, Serubber Mud, and
losses incremsed during the hot menths of the year, and that
The Big Chember, Overhead Flus and Holes 11-19 dscreased. The
loss shown above of 41,2% is probably & minimum rather than
an average.

There is no attampt made to treat the dust from holes
11-19, owing to low Selenium and high Te, 8o that we have
for the Seleniun entering the 3ilver Building:

81lver Building tc Se. Plant 2400 = b56.1

" Anode Furnace 11 B

g 3 Circulation 111 2e4
Loset , 1838 41,2

4460 100.0
And taking that sent to the Selenium Plant as a Basis:

Sent to Selenium Plant 2400 1b 100.0 %
We have Selenium recovered 223 9.3
" lost at Se. Plant ) B o o S 90.7

" returned to Silver Building ) |

B
2400 100.0
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Or on the 4460 1b. basis, (The entire refinery):
Selenium recovered 5. %
b lost at Se. Plant ) Bl.1l
" returned to Ag. Building)
B6.1 %
This loss at Selenimm Plant probably does not exceed
over 5% of the amount recovered, end includes losses by

solutions spilled, lossas by traces of %e unprecipitated,

losses by volatilization in distilling snd in the melting,
and losses in erushing. '




Al
‘cal- don ggiiggﬁgpgﬁgs‘ ggn_g%, Aggtfhwpugh the Silver

The ancdes for March, '07 eﬂrriéﬂ.154#9 0% Gy P.04
.08 Au, snd +075% So.. "hoso motaln, except for nechanicui
lonses in the cathodes, guantitatively danter tho alines,
Hance in the slives wo hévu the Téllowing vroportion:
ARt A ¢ Se 13117 @ 8i3.

In April tho putput of Au und Ag in the form of Dore

was 28331.38 03 and 516,800.,17 oz weepcctively, vhich ‘mmbers

are in the proportion 131848, thus approximately checking tho
anoden, Caiculatin g the weight of Selenium at 845 tires
tho wetsht of the gold wo havoe 4480 lbs peyr nmonihs The slag
gorronponding 1o the sbove dore weolghed 27851 lbs and carried
04045 S0 or 11.14 1lbs, or +85% of all the seleniums  this®
loaven 4449 lba por month 0 be accounted Cor by flue-dust,
~ gerbber liguor . nd 1loAnans
The following table shows the distribmtion of BSolonlum

in.the Ting=dunt from Hovs 35,1006 to Jans 31,1207; & pericd of

29 nontho,.
iba Dry
 Locality Pine-cnuot @ Se  1bs Se LbesSe per M

folee 11-19 sRog B+7TT 391 i
Ovarhoad flus fen necl 14570 25481 5470 1197
Plun=dunt Big Chamber 6n08 28,80 1284 €40

Serapoer ud PO64 14437 80
T 2.8 ; '%%M “E%%a ,
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From the Selenium Plunt records it cuon ve showm that
the outppt from “ho serubber ecintion was about 198 lbe per
month for the past year; Conssquently we can muke up the folw
lowing tabled

HOHTHLY DISTRIBUTION
Selanium to Scrublber Solution 176 =
" : § nd 479
' Big Ohanmbey 640
Overhead Flue 119%
Holeg 1l-10 111
S8ilver Duilding Slag 1

262
lLeze

460

It may be noted that of the gbove distritumtions that i
' percentagas for Sorubber Sol intion, Scrubber imd, and Losnos L=

eronsed during the hot months of the year, &nd'.hat the Big
GhEmboy, Overhesd Flue and Holes 11-19 decreasos The loss
ahown above of 4l.2% is probably & minimmm rather than an
avercies

&"hm is no atterpt made to troat the dust from holes
11-19, owing to low Se and high Te, po thot we have for the
flieleniim enterin; the Silver Buildingi ‘

ﬁllvar fmm:w to Se Plant 8400 = GCO0.1

® Anodes Purnace 1l '%. |
' * ¢irculution 311 Bed

Lont %ﬁ_%% %,a
.

And taking thoet sent to the Jelenlwm Plant ce a Basis!d

gent to Selenium Plant 2400 1b  100.0 %
¥e hove Beleniunm yocovered 228 Bad
¢ 108t gt Be Plant ) 2177. 8047
® patnynad 10 S1lvor LBLIGD. ) :
2 Tﬁata




delenium rocovared
. loat o4 8o Plont

o ufﬁf;

this loos at Selenium plant probably doss not enceed

over § § of the amount Tecovored, ond includes loenne by

solutione apillod, loesas by traces of Se unprecipitated,
loggen by volatilisation in distilifing and 4n the melting,

IV

e

ond lessen in cyushings
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: May 29, 1906.

lir. Addicks:-

Fellawing is out method of procedure in the analysis of
‘selenium,

SELENIUNL: For Se weigh one gram of finely powdered sample
into a 100 cc.beaker, dissolved on water hath in 8¢, ¢. of concen-
trated HNOz keeping covered until solution is complete. Uncover,
using smallest p@ssibie amount of wash water te rinse cever glass,
and evaporate to c@mpiete dryness. Selenious acid is ouite volatile
even at cemparatively low temperature, evaporation shonld, thnref-;e,
not be carried on sbove the bed of the water bati.
| The dry selenious acid is dissolved in a few c. c. of

concentrated ch, and the solution filtered turous: ashestos, using

only concentrated HCR for washing, bulk of filtrate should be about

75 ¢. C. If desired this filtration may be made over a go6och-
crucible, the subseaquent inecrease in dry weigai of which will
represent the acid insoluble portion of the selenium (mainly siliea).

In dissolving selenious acid in HUE as above, no heat
should be applied, as selenious chloride is alse gquite volatile.

The hydrochloric: acid filtrate is precipitated im a
veryfggirent of S0, =as, 1 bubble of gas per second, and it is advisa%le
to co0ol in running water. Stir from time to time and when precipitation
is nearly comg lete finish in a brisk current of eas precip%xated

in this wag the selenium will be f_&g_mim&’__ and sasy to filter

and wash. T
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f:ﬁé:;gﬁipould be passed for sometime after complete preciritation

which'}k ;}cognized hy the Qufhvnmﬁﬁuj[ solutién bhecomine clear and

smelling of S0, when stirred, If the Se is precipitated too fast

the solution becomes warm from the heat of reaction, and the

selenium will be a semifusec mass which is very difficult to wash,
The precipitated selenium is filtered over aI;;j;l gooch

crucible, rinsing out beaker with Cene. Hc&4 give precipitate one

washing with 1ok, Then remove all traces of acid by washing with

plenty of water. Dry to constant weight at 100 degrees Ce

For fixed residue (includine Te, Si0 5 and heavy metals), t-ke

1 gram, dissolved in nitric acid in a weighed platinum dish: when

dissolved add a few (3)drops concentrated Hy, 50, and expel SeQ

and H2 Soi on hot plate. Isnite residue gently and weigh, Remember

that if there is arsénig or antimony present the plat;hun is 1liahle
to be damased. For iron dissolve 10 srams in a 400 @.c. beaker
(Tall shape) using necessary amount of HNOS. Evaporate to dryness
and expe}i selenious acid on hot plate., By heating the hottom eniy
and shielding the rest of the heaker, the seleniou54w111 sublime and
collect on the sides, whence it can bhe removed by proper manipulation,
having the non-@#olatile residue on the hottom.

Take up the residue with Hcﬁqprecipitate small amount
of Se tozether with Te aédd heavy metals by Hps filter expel Hés,

dioxidize with HNOz or KCROz and preciritate iton with ammonia.

Filter and weigh Fegls,




THT PREPARATION OF SELENITE OF SODA:

( NagSe 03) The powdered selenium is dissolved in
73Q&fentratsd Nitric Acid, the Nitric Acid oxidizes the Selenium
véry readily, forming HBSO 05! and after evaporating and taken up
with water in which it dissolves readily, Iron Oxide and Silieic
Acid remain as an insolubls residue. The solutlon may be filtered
through a eheese cloth filter. The filtered golution of HgSe 03 1s
now neutralized by means of a solution of Carbonate of Soda, and

svaporated to dryness on a water bath, the temperature of which 1is
about 8% 0. The salt does not stand evaporation on free fire, as

it seems to decompose at a temperature a 1ittle above 100 C. ( We

have found that the mixture of Nitric and Muriatic have an oxadizing

sffect on selenium, and when the seleniunm is dissolved in this
mixture snd then neutralized, Selenate of Soda is formed, and large
quantities of the Iron and Silielc acid seem to enter into this
gelenate as impurities). The Selenite when finished and dissolved
in water, in which it should dissolve readily, should give off no
free chlorine, on the addition of strong Hydrochlorie acild. Ve
would like to draw your attention to the fact that the Selenite of
Soda has a very corrosive action on the skins, and it would be well
t0 have your workmen employ rubber glowes while handling this
preparation.

EIMER & AMEND

P.So"'
To get the Selenite to a light color, it is advisable to

£il1ter the solutlon through animal charcoal (for discolorizing and
glarifying.)
The above formula is not permitted to Dbe used for any

body else except Eimer & Amend.



June 851 1908,

. The first stage of the recovery of sélenium is the distillation

v

” 01”1h@ rlua dust containing selenium, whiech is at present carried on in

Bixcn'sq§9~araphita Retorts. These retorts will take a charge of about
1354 of flne’dust, with which we are at present mixing 15/ of commercial
sulphurie acid, The objeet of this acid is to combine with the chieew
bases prenent in the flue dust and set free the selsnioug®aeid. In

part the sulphuric acid also acts 2s an oxidizing agzent, pert of the
selenium in the flue dist Leing present in metellic eondition. The
experiment has heen tried of running the flue dust, using 15# of

. nitrie acid in conneection with 135# of flue dust but this seens to give
high“ﬁiirar values in the output. Whether the setien is mechanical or
chemiocal we have not been ;blo to ascertain. In this stage of the
process there are eonsiderable losses by volatilization, both the

metel and the selenious scid paaéing through the water into which these
retorts are conneoted and going orf.as fumes., It takes about 12 hrs.
to distill a charge in one of these retorts and even then the elemination
of selenium from fiue dust is fer from complete (&n exveriment is at
presant under way to dstermino the.relative amotint of selenium recovered
to that remasining in the retort but so far there are no definite figures).
The 1iquid which gathers in the receivers under the downtekes from these
retorte i; then filtered, giving a oclear solution containing selenium

as selenious seid and leaving behind a slimes, which, in the ocase of
the iron retort at first used, was marketab;e as comuereciel selenium,
but at present thia must be treated with nitrie acid and thrown back
into the retorts as it carries only 83% of selenium and about 530

ozs, of silver to the ton with 6% silica. The elear solution is
diluted so that it will ocontain abeut 6 to 8% of selenious acid end
then sbout 15 to 256 by volume of eomiercisl muristic acid is put in
(this aeid is avout 30-BF, The solution thus prepered is treated with
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i Og gai- so that the cas just deoes not bubble up thmugh the liguiad to
| ih§=surfaca‘ The- passgge of this ges 18 eontinued until the liquid
avoye the seleniumg precipitst ed by it, turne blaek when looked down
on in the tubp but is oleay like water‘when 1o0Eea npon by tmenitted
light ( the black sppearance by reflected light ig due to the precipitation
of ﬁinute quenities of Te after tﬁe 8e hasg gone ﬁowq,u-b the anal"sis
of Our G.Ps SO shows ,045% Te), It usually takes about 6 to & dsme t0
get the selenium precipiteded in a tub of solation, Although no ges

eEn hee seen $0 escape from the liquid sc that apperanetly the only

ver? inafficient, only about 80% of whaot one would expsct, so thet an
pffort will be made, when the output is up a litlle higher and Loth
the guantity and the prasmmt quality of the produet sescued to be
asmred, 'Wun the sulphuy burner as & ghearer way of producing
this pas, w?neﬁ-- the selenium is anti‘rely down the product is filtered
free from the nother liquor and ther washed until the free acid in the
wash waters is lems than 1/10 of 1%, and in many cases is sufficiently
froe from asid to be drunk like ordinary water, The nethod used For
washing ie to £ill up the tub with water, stirr well and then syrhon
off the wash water, using ime of ¥r, Knorrta filter blocks to prevent
any loss of the seleniwm, The thazfough #w hing of this preﬁipitatef ie
& vital mabter as otherwise the losses of the nelsing become too |
grest and the welting is t-_ob prelangad; It is equnlly important to

| f "ron the solutions contaiming it
for if this is not -‘mne rilt im impossible to wash it thermhly and
dirrioult to dry the precipitste. It is quite as importsnt not to
precipitate the -ﬂeier__ﬂiizm in too concentrated & solution, Tory if this is
done, a purple medificatibn iz thrown down which is diffieult te wash,
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ossible to dry execept at very high tampmraturas‘

when the selenium has been properly precipitaked and washed it

drys very rieely on & stean bath, The precipitate, which shenld be

¢f a beantiful vermilion eclew, gradually shrinks togethsr into a hard,
compact, rurplishgy black mam,giv‘mg out a velure &P @coluded water from
2 to 4 times the volume of the selenium residune, Thase 4ry calkas
sevry sbout 97/1/%b of Se, the impurities Leing almost entirely oxyszen
and Hg804. The cakes ave then melted down in lavge keitles which con-
tain about 10 to 15# of this materisl (Mr, Knorr advocaies the use of
larrer kettles and a grester amount of selenium but on the thres times
that Imhave need move of the material I ran into very sericus trouble
owing to the very poer heat conducting qualities of ihe wetal. The
results ars Lebter when the material is uroud ¢ht to fMasion in several
kettles snd then the sonternts poured together in one, but I have found
the besgt resnlits wiith our pxaseﬁt melting fumnace under the conditions
I have naved). The meliinz furnace is built of red brieck, 48 x 60°
ontside ﬁ“u@ﬁﬁlﬁﬁﬂ, fired with 8 ¥sticnal Supply fo.'s burner, the flame
impinging on a magnesite baffle, The top is nade of two cast iron
plates 24 x 60¢% and these plates, &nd the brisk work on which they rest,
neld in nlace by 60# rails and 4~1% tie rodms (even on as small & furnace
s this these tie rods are necesssry). There is & 12 fi, stack, &lso
of red briek, in connection with this furncoe. The vessels
in which the selenium is melted are best made cf enameled.ware for oest
ivon dissclves in the galenium as does also eeppar, and poreelszin is
wsnally quickly broken by the constant aryatay;zatian of the selenium
slags which form over the metal, There are c@nﬂidarable losses
in the melting of selendim as whatever moisture or sulphuric aecid is
present in the selerium carries off some of the netal with it, while
it is naeansarv to volatilise whatever selsn@ous acid is present in
roraer to obtain the rafinud metal, The aﬁtien of the sulphurie scid is

S oanihtes ayamiant with water tne-wapar’wili_likﬂwise cpuse large
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melal losses, as shown by the fact that when & 1it%le piece of

ﬁnnmiaally pure selenium, which hed Leen dipped in distilled water, was
th:own'into & kettle of molten selenium & dense red cloud immediately
arose, When the netal has come to fusion and no more gas bubbles
appear the metal is poured into an enameled warey tea-pot, alloved to
settle acain and then poured off into moulds, 2 1/2'x 2 1/2% 5 1/2%,
The ingots thus obtained weigh approximately 5% There is some little
slag, that is 8 to 20%, left behind into whioh‘thé 1mpur1t1§a segregate,
as shown by previecus analys@s. These slsgs will give up a great deal
of their selenium on repeated melitings, the process veing & simple

liquation, but the aonstané’inﬁraaaing & iron and silica in the slags

renders it impossible to ob:;in all of.tha gélenium in this manner. At
Present the disposal of these slags, from which thé selenium has bpsen
liqusted as far ss pessibla,.is an unsolved problem, owing to the dis-
adventages attending the use of nitrie aeid in the retorts. An
expsrimental iron report wi}; azain be placed in a few days snd thege

residnes can rrobably be 22 wad, glving o eormercial grade of selenium.

Another solution sugrests itself as to mixing them with sufficient
amonnt of ohemically pure to bring the aversage tener up to 97% of
seleniul, When one considers the metal losses of retreatment through
the process and the exrense of the process, it would rrobably more-than
ray in the end to reduce a ecertain smount of e.p. to nam@erc§al, in
cese the iron retort does not prove as successful in %& metallie
seleniun 2 it is hoped 1t ¥11l be. PEarlier exveriments with the iron |
retort showed that the product obtained in thia ranney would carry
about 97% Se, 1% Pe, of which sbout .25% could be removed with
a magnet and asbout .5% more oould be taken out by crushing snd trest-
ment with hydrochlorie secid. |

The ingots ch¥ained from the casting,of‘molﬁen relenium are

then pulverized and shipped in tha'pmwdgra&.statea The metal l0§B an"_ 4



egount of the brittleness ot the meterial amounts to about 2 1/5% of trhe

1 tmal awount crushed, The cost of crushing, paoking, ete. amounts to
aboutn 1/8 ote, per ib, of seleniun prod’amed,a.u.‘,?/ c. MZZZF‘ ,&%
iy In case the new iron reétort furne ont sslen:tum &t & rate
| ‘proportionate to that of the small iron retorh it wcum provevly ray to

get a stm&vants Ssrple Grinder with f}hmiﬁe or lMongenese flLeel plates,
both in ovfer to deliver the tonnage nemméry and also to eléminate

the neavy metel lomses here spoken of,




{ |
=

|
A
i

i
ol

November 27, 1907.
Nr, Addicks:-
SELENIUM PROCEDURE:
Leaching and oxydizing 70 lbs. flue dust.

Washed twice with hot water. Water filtered off flue dust after
each washing. Three gallons of muriatic &cid added to the wet
flue dust, and 12 1bs. of sodium chlorate stirred into same, left
standing until the next AN., filled then with water, stirred up
thoroughly, allowed to settle and filtered to storage barrels.
Three gellons of muriatiec acid is added to next two washing, then ;
two weshes of boiling hot weter. Before filtering it is Xxsat=s
tested for selenium. This is done %o stop‘usalesa lesching.
Serubber mud is treated in the same manner as the above, except
that the preliminary weshing is left out,as the sulphuric ecid is
present in & very smell quantity, and 15 1bs. of chlorate is added

instecd of 12,

PRECIPITATION:

Sulphur Burner generating S0s gas carried to settler to
cateh sublimed sulphur, then to woodasand stoneware storage vessels.
Solution in storage vessels, two parts of solution from leaching
process and one part of muriatic acid. 80, gas entering this
solution precipitetes out metallie selenium. This is thoroughly
washed free from fll ssXmnium seleniec acid. The metellic selenium
is scereened through &n 80 mesh soreen. This sereened selenium is
put in poreelain bowls and dried to a solid eske. This egke is
bueked down and put through & 40 mesh screen, assayed end bottled.

If after drying, the eake has a crystaline appearance, it is

melted down, then bucked and put through & 40 mesh sereen.

_...._-v



September 6, 1935

Selenium

MR. DRE.:

Refer to Mr.Addicks letter A4-293 of Sabtenber 4,

Selenium does not appear in any appéeciablé quantity in
the verious Cotirell dusts at Oroysa.

The .copper refining tests &t Oroye gave copper slimes
carrying from 0.52% to C.08] selenium and from 0.65 to 1.32% $ellu-
rium. The selenium end tel.urium content of the blister copper
therefore must heve been of the order of 0.013% Se and 0.0<7% Te.
when producing 2800 tons of bli:ter per month the Sotel selenium
in the blister would be about 700 pounds with ebout 1400 pounds of
tellurium.

A small smount of copper-tellurium dross was produced
in the old process of bismuth production. This dross assayed 10-15%
-$ellurium end probebly carried a smell smount of selenium but et best
could not have sccounted for more then a few pounds per year.

some of the selenium in Oroye blister is recovered &t
TS Metals Refining Co., Certeret, N.J. If the Oroya copper im refined

in Peru the slime can be treated for selenium recovery but such treat-

ment will require soda ash snd sulphuriec acid.

B, C. SMITH
G
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New York, 5. Y., March 1o, 1924,
¥r, C, V, Drew,
Cerro de Pasco Copper Corp,,
15 Broad St,, New York, ¥. Y.
Dear Mr, Drew;

Your letter of Pebruary 27th,

The refinery s»ld 5,070 or 6,000 1bs, of melenium last
year, It appesrs to ocost sbout 654 & pound to prodwse mmd bringce
about £1,50 » pound in the market, I have not yet investirated the
poseibilities in this direction dut you em mafely say (1) that
bat 2 small fraction of the possible production has been marketed,
(2) that you furnish but & small part of the imput, the prineipal
sources being United Verde, which sometimes runs as high as 0.27
in selenium, ani International Nickel, and (3) that your bullion

pcarries more tellurinm than selenium which is objectionable,

Yours very traly,

Wy
7.

aTE

B e HILOC I
- oS

A-86, ; 51 usiden Lane,




XDy 7 ,4£f§%z«zaz%§;7 Cutte tttitrats:
o %/%Wg Corrocops Nairyork,
o fg%;yé;February 27, %QMWW%VJZ%MM

1924
Dectatealyy D [

Dear lMr.Addicks:

According to such data as I can find there is

in our blister about 12,000 1lbs. of aselemidfxz&u Do you

knoe how much of this the refinery recovers and how much
they get for it? I notice one month's sales amounted to

_about $2,000.

Yours very truly,

Qv

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

‘EB 28 1924
LAWRENCE ADDICKS
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