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Mill Of The Future No Bigéer

Sound Waves To Break Ore, Near Perfect Recovery With Magnetics
’/ )

By DAVID WESTON
Consulting Metallurgist

The metallurgleal field as applled
to the provessing of raw materials
has lagwed far dehind current teeh-
nalogy.  In the ensuing decade we
robably see | greater change in
the use of madern technology than
has been experienced in the past 40
VOars

In the field of materials prepara-
tion. or what is commonly termed
crushine and grinding. the major
¢ ge from the arrasta or mule
power comminution took place with
~oduction of stamp mills just
to the turn of the century
de mill. which until recently

the dasls of current tech-
was introduced shortly after
n e century. The major

od were the introduction
of cone crushing and secondary de-
velopments in grinding with various
jegrees of improvement over the ori-
al introduction of the tube mill.
diameter. short length mills
¢ recent developments,
but primary crushers ob-
. together with the majority
tude mill installations
he field of concentration of
minerals the family of xanthates
were Introduced shortly after the
First World War and there have been
specialized developments
the flotation field in the ensuing
odd vears. Gravity concentration
principles formulated in
last 75 years, and there have
been no basic changes in magnetic
separation since Edison (before the
wrn of the century) built his first
magnetic separator primarily for use
on Swedish magnetic iron ores.

In the field of leaching the chemis-

¥ In current use has been known
for 50 vears and jts use today is
onn practical applicztion of old

techmology. Probably the major ad-
vance in this field has been the ap-
Lication of bacterial leaching which
sill may be considered in its in-
fancy
DEVELOPMENTS BASED
ON CURRENT TECHNOLOGY

The major metallurgical develop-
ments which will generally affect
the mining and petroleum industries
w1l probably fall into three broad
calegories:

In materials preparation the

engineering standards, but

was r for the devel

The S"ﬂp(’T)f Things To Come

M this fssue The Northern Miner has asked it
contributors to take a deep look Into the future — to te ence
sort of things that they can Imagine happening
These, then, are not necessarlly things that are
are the sort of things the
evolve on the basls of present knowledge 15t who
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on Page 23.

introduced a revolutionary concept of grinding, looks !
crystal ball and relates what he surmises Is just over the Mma[‘
And, on Page 25, Mr. James A. Bates, of Watts, Grifis and ethod s
consulting engineers, hazards an opinion on how mining m th
Interestingly enough, both engineers,
laser beam, a Buck Rogerish high energy ray, as being ;M‘"
tool in carving out stopes or breaking down ore Into Its In soclet
And, how will labor cope with @ )
that needs only one man to do a job that now requires d
Mr. Murray Cotterill, of United Steelworkers, dons folded
glasses and peers into the next century. What he sees is unios
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use of ultra-sonics and laser beams
for the comminution of raw ma-
terials replacing in toto crushing
and grinding circuits as they are
known today. In addition, this same
combination will probably revolu-
tionize prospecting methods.

2. The broad use of high inten-
sity magnetic fields heretofore con-
sidered impossible to attain on a
sufficiently large commercial basls
to justify their application to the
fields of solids separation, gases from
solids separation, and gas from gas
separation.

3. Intermediate and complemen-
tary to the developments in the field
of magnetism will be major de-
velopments in the field of flotation
wherein mineral deposits will be
comminuted to the point of libera-
tion. And, regardless of the size dis-
tribution of the mlnel;nl::nsutuen!s.

wil

vill 3 ped
where practically 4ll of the economic
minerals will be able to be separated
into acceptable constituents even in
sizes down to a fraction of a micron.

OPERATIONAL PLANTS

In visualizing the mining-metal-
lurgical complex of the future, whe-
ther from an open pit or under-
ground, the mined ore will be fed
into a series of two or three ultra-
sonic vessels. The total comminution
of the material will take place in
these units with the use of ultra-
sonic waves in combination with

laser beams concentrating the en-
ergy of the sound waves in specific
areas of the vessels. In ﬂnd“g)“)lmd
mining this will eliminate the hoist.
ing of ore, and will consist Of draw-
Ing ore from an underground Pocket,
feeding it Into an ultra-somic-laser
beam comminution clrcult and Pump.
ing the pulp to the surfacé metal-
lurgical plant. 4 .
Zi an example, the metallurgica]
plant for a 10,000-tons-per-dav low
grade copper-molybdenum  Ccposit
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Read Right Round The World

Canada.

Today's issue, like every issue of The Northern Miner, will be
read in no less than 63 countries of the world.
Back in the 1920's the total pald circulation of ‘The Miner
was just over 300 coples weekly with distribution primarily In

The tremendous expansion and Interest In the Canadian
mining industry Is reflected in the number of coples now going to
foreign countries. Currently there are more coples belng malled
L countries other than Canada and the United States than the
total circulation was back in the 20's.
distant points of the world are forwarded via alr mall at the
request of the subscriber for which he pays varying amounts
according to distance and accessibility.

As witnessed by the various stamps seen here, any philatelist
would have an exciting time just sorting the mail which comes
inw The Northern Miner offices every day.

Most coples malled to
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Would oceupy the space of a medium-
Sed office” In the first stage It
Would consist of two high Intensity
magnetic separators, probably 10 ft.
N diameter by 1-ft. In length, which
Would concentrate and recover 98-
99 of the copper minerals. The
tallings from these two separators
Would pass to two separators of simi-
1ar size which would concentrate and
recover 98-99% of the molybdenum
values in the ore. The full 10,000~
tons-per-day operation would em-
ploy two operators per shift, i.e., one
at the comminuting station and a
second In the concentration plant.
The total plant would be automati-
cally controlled, with a panel board
In the superintendent’s office show-
ing the tonnage being passed
through the plant at any moment,
the analyses of the two concentrates
and the analyses of the tailings. Any
change which the superintendent
should desire in grade of concentrate
versus recovery would be controlled
automatically from the superinten-
dent’s office.

SEPARATE ANY MINERAL
USING MAGNETISM

Fundamentally, all minerals are
susceptible to magnetization or re-
pulsion from the magnetic field at a
specific strength of magnetic field.
Thus, theoretically, this form of con-
centration would produce 100% re-
covery of any specific mineral. There
will be some minerals too close to
others in magnetic susceptibility for
effective separation. In a concen-
trate of such minerals new flotation
developments will be used for their
individual separation. The following
is a table of the magnetic suscepti-
bility of a number of well-known
minerals common to the mining in-
dustry.

Relative Magnetic

Substance Attractability

© ' Grouy 1T ey
Iron (as a standard) 100.00
Magnetite 40.18
Franklinite 3538
Ilmenite 2470

Group 11

Pyrrhotite 6.69
Siderite 1.82
Hematite 132

ONE SUPERVISED
BIT TEST IS WORTH
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Relative Magnetic
Substance Attractability
Group IT1
Zlrcon 1.01
Limonite 084
Corundum 083
Pyrolusite 0.71
Manganite 052
Calamine 051
Group IV
Garnet 0.40
Quartz 037
Rutlle 037
Cerussite 030
Group V
Cerargyrite 028
Argentite 027
Orpiment, 024
Pyrite 023
Sphalerite 023
Molybdenite 03
Dolomite 022
Bornite 022
Apatite 021
Willemite 021
Tetrahedrite 021
Group VI
Talc 0.15
Arsenopyrite 0, {
Magnesil 0.15
Chalcopyrite 0.14
um 0.12
Fluorite 0.11
Zincite 0.10
Celestite 0.10
Cinnabar 0.10
Group VII
Chalcocite 0.09
Cuprite 008
Smithsonite 0.07
Orthoclase 005
Stibnite 005
Cryolite 0.05
Enargite 0.05
Senarmontite 005
Galena 0.04
Niccolite 0.04
Calcite 0.03
Witherite 0.02

In the field of flotation, particu-
larly in reference to the non-sul-
phides, the major problem in the
past has been the effective separa-
tion and recovery of the slimed min-
erals. Fundamental breakthronchs
fave already Ueen MBSe =T S5
float not only fines
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Without a test, right in your
own mine, our claim that
Wickaloy carbide rock bits JWill
definitely lower your drilling
costs, cannot be proven.

1S

Severe tests are constantly be-
ing supervised in Canadian
mines, resulting in an ever-
increasing demand for these
all-Canadian bits. Special de-
signs to suit your rock condi-
tions, specially selected steel
forbitbodies, andthe toughest
hardwearing carbide available,
are all under quality control at
our Toronto Plant.

If we are not already supplying
you with bits, then start the
wheels in motion for a super-
vised test, write to us today!
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