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Composition of Charge.
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Analysis of Pig-iron Produced.
Cast No. 136: Cast No. 137:
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Analysis of Slag Produced.
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On account of the furnace being in a very bad con-
dition the lining being eaten away by the limey slag used in
the previous run the run had to be stopped and no figures
.as to output could be obtained.

The slag was very fluid and likely the fluorspar in the
charge could have been reduced considerably or omitted
.altogether.

The iron obtained in cast No. 136 was probably mixed
with some iron from the previous charge, when ore with
‘high phosphorus content was used.

The Smelting of Magnetite.

It was expected that considerable difficulty would be
‘experienced in the smelting of magnetite on account of its
«conductivity. It was thought that with the furnace in use,
‘in which the electrode was immersed in the charge, the
.current would disseminate itself laterally from the sides of
the electrode through the charge, preventing the current at
‘the reducing and fusion zone from attaining such density
as would be required for the high temperature necessary
“for reduction and fusion. With charcoal as a reducing
agent no difficulty was experienced in this respect, nor was
‘the inductance of the furnace increased by the presence of
‘magnetite.

The Use of Charcoal as a Reducing Agent.

Since charcoal and peat-coke can be produced in the
Provinces of Ontario and Quebec while metallurgical coke
‘requires to be imported, it was of great importance to ascer-
‘tain whether charcoal, without being briquetted with the
ore, could be used instead of coal-coke. No difficulty what-
ever was experienced, in fact so admirably adapted was
«charcoal, when crushed to pass a 34” ring, as a reducing
agent in the electric furnace that coke and briquettes of
-coke with clay were abandoned, and all the experiments
with magnetite and roasted pyrrhotite described were made
with charcoal. Some of the charcoal available was of very
‘poor quality, some of it being little better than charred
wood, containing only about 56 per cent. of fixed carbon.
"This, and the fact that a considerable quantity of the char-
coal was consumed on top of the furnace account for the
‘large quantity of charcoal used per ton of product. A
modification of the furnace, protecting the upper layer of
‘the charge from the atmosphere, and the use of charcoal
properly carbonized would decrease considerably the amount
-of charcoal which was actually used in the experiments and
consequently reduce the cost of production as given.

Consumption of Electrode.

For the production of 42,711 pounds of pig-iron 384
pounds of electrode were consumed, the same electrode hav-
‘ing been in commission for 13 days.

Consumption of electrode per ton of pig-iron:

384 X 2000
= 17.08 pounds.
42711

During the time this electrode was in commission the
material in the furnace was melted down several times, ex-
posing the red hot electrode to the oxidizing atmosphere.
“The consumption of electrode was found to be greater for
white iron than for grey iron, and since the 42,711 pounds
of pig-iron produced included several casts of white iron,
‘the consumption of electrode was also on that account
greater than it would have been had only grey iron been
‘produced.
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Power Factor.

The power factor of the furnace was determined by Mr.
Chas. Darrall, of the Canadian Westinghouse Company, of
Hamilton, Ont., and was found to be 0.919. This high
power factor is due to the construction of the furnace cas-
ing, which prevents the closing of the magnetic lines. of
force.

Since the true electric power is the apparent electrode
power multiplied by the power factor, it is evident that any
error made in the determination of the power factor which
tends to decrease its value will appear to decrease the con-
sumption of energy per ton of product. The large output
of 12.12 tons per 1,000 E. H. P. days, i.e., the small amount
oi electric horse-power absorbed per ton of product in the
second Livet experiments, was obtained in a furnace with
the abnormally low power factor 0.564. Whatever doubt
may be engendered as to the correctness of the figure ob-
tained for the absorption of electric energy on account of
this low power factor of the Keller furnace, such doubt can-
not arise regarding the figures obtained with the Heroult
furnace for the absorption of electric energy in the Govern-
ment experiments on account of its remarkably high power
factor 0.919.

Moreover, since the cost of altérnate current generators
increases with increase of capacity, furnaces with high
power factors (which can utilize a high percentage of the
cepacity of the generators) will be more economical as
regards the first cost of the electrical installation of an elec-
tric smelting plant than furnaces with low power factors.

Modification of Experimental Furnace for Commercial
Production of Pig-iron.

Probably the largest unit which can at present be con-
structed on the model of the experimental furnace will not
exceed 1,500 H.P. The construction of the experimental
furnace to fit it for the production of pig-iron on a com-

“mercial scale will require to be modified in the following

important particulars:—

(1) The top of the furnace requires to be modified to
permit of the application of labor-saving ma-
chinery for charging.

(2) Provision requires to be made for the collection
and utilization of the carbon monoxide produced
by the reduction of the ore; this involves also the
protection of the charcoal of the charge frow
combustion on top of the furnace.

The greater capacity insuring less loss of heat by
radiation and the modification of the furnace to permit of
the utilization of the carbon monoxide will materially in-
crease the output beyond that ascertained by the experi-
mental furnace. The experiments indicated that under
normal conditions about 11.5 tons were produced by an ex-
penditure of 1,000 E. H. P. days. (See runs Nos. 8 and 13.)
It is, therefore, not unreasonable to assume that under

. similar conditions with a properly constructed plant cn:

output per 1,000 H.P. days would certainly reach 12 tons.
This figure has been adopted in calculating cost of produs-
tion per ton of pig.

The protection of the charcoal ©f the charge from com-
bustion on top of the furnace will materially decrease the
amount of charcoal necessary for reduction and conse-
quently lessen the cost of this item. This saving has, how-
ever, not been taken into account in the estimate of cost.

On account of the value of the product, the smelting of
roasted nickeliferous pyrrhotite by the electro-thermic pro-
cess, as carried out with the Government experimental
plant, admits of immediate commercial application without
other modification of the furnace than increase of its
capacity.

Estimate for a 10,000 H.P. Plant* Producing 120 Tons of

Pig Iron Per Day of 24 Hours.

Furnaces, contacts, overhead work .................. $24,500
Bins, chutes welevators, v eI X aet . o i Lo 14,000
(@] 673 vy e SRR A e LB o O T R 4,000
h5 08T R by gty 1 Y oy o o e S P T s i S S 10,500
Instruments o T R TS A . I 1,400
L3 R e b ol 1 e o A e T TR R S 8,400
Buildimg 1 ISt des L o B R e TR R TR 10,500
NS et S EashIT maa clme o 0L U o e T e 10,000
Travalliag crabe Al COEACKE A0 Ji. o5 i Tl 5,000
T R e A AR I R B A . 1,500
ST R B S SR N LTI EA o Ll 3,0c0
S e e s e 3,062
Gy e oyl I AT et G Sl aout i 5,070
) 8 $100,800
CharcORBIanErD = 5 s havsida S e it s ae b Bl 1 i 50,000

Power plant (assuming cost of developing one
METsee Y SIS Bob 00 )7 .l S S 500,390
$650,55¢

*This estimate is given on the authority of Dr. P. Heroult.



