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impurity in most deposits of |
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Figure l.—Apparatus for magnetic Figure 2.~-Magnetic extraction procedure.
separation.

magnets, and the magnetic material
is washed from the walls into a
beaker. Y
In use, 20 gms of fiber are dis-
petsed in two liters of water and *
are brought into the magnetic field i
at the wall by stirring with a wood- _ . . .
en rod. Both the magnetite and
fiber fractions are recycled through to
the separator according to the
schedule in Figure 2. The final dey
product is weighed and the value ob- k4
tained divided by the original 20 1
gms is taken to be the magnetite : i -
i content in per cent.
a [t soen became apparent that . ‘ ' e
: some further agitation was needed
to separate the magnetite from the
nonmagnetic material. The size of
‘- fiber clumps and rock particles
which were adhered to insignificant
particles of magmetite attested to
the strength of the'tmpagnetic field
‘ provided, Treatmen in- 8 Waring
i Blendor at full speégd for I minate
was found to inorease the yield
! greatly and seemed te leave the
magnetite particles relatively intact, a |t .
as there was no change in the mag- 3 -
netic rating reading of magnetite LN
concentrate before and after the
{ treatment. This was made a regular 2 X 1y v
part of the precess.
A series of fibers of Grade 5 "
through 7 were separated by this !
technique. The results are plotted
against magnetic rating in Figure o
3. Magnetic rating was used as a o 1 2 3 4 5 & 7
a readily available criterion, not be- '
cause it was congidered to be a spe-
cially good one. The early results Figure 3.—Moagnetic extrict versus magnetic rating.
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value' expected’§
rating of the '
study was comp 51t wasg ap-
parent that the high values did not
come from a distinct class of freak
fibers, but that there was & continu-
ous gradation from those whose
magnetic extracts were essentially
equal to their magnetie ratings. The
errors in the separation are of two
kinds: some magnetite from the fiber
sample is lost and does not end up
in the magnetite fraction; and there
is some material other than magne-
tite, principally fiber and serpentine
rock, in the magnetite fraction. Be-
cause of the sources of variation in

magnetic rating ‘which are included -

in the concept of relative permeabil-
ity, at least some of the dispersion
of the results is caused by differ-
ences of magnetic rating and not by
inadequacies of the separation. In-
formation about the error in beth
tests can be geined by a chemical
analysis of the magnetic extract and

by the extension to the magnetic -

rating test previously mentioned. A
chemical analysis is more effective

here than for the original fiber be- .
cause in the magnetic extract the

fibrous portion has been greatly re-
duced and the error in the correc-

tion for irom in the crystal structore
is not serious. The actual magnetite -
in the specimen is estimated as fol-

ating test, s

ity, pr, will have a magnetic rating,
MR, given by the following rela-
tion: C ’

‘This relation is essentially a defi-
nition of relative permeability. The
magnetite content of the 10 gm
specimen, in terms of the weight of
magnetite, Q, is:

MC= 100X @/10 =10Q
In times of Q, the magnetic rating is

MR = 100.Q

In: terms of @, the magnetic rat-
ing is: MR == 10u, @

However, the value indicated by
the magnetic rating apparatus does
not depend on there being 10 gm
of material preseni, but only on the
quantity of magnetite and its rela-
tive permeability. Because the term
“magnetic rating"” carries the jm-
plication of a measure of the per
cent magnetite contained in a 10 gm
sample, the term. “MR reading” is
used to. designate the reading of the
apparatus when any other sample ia
introduced. Tts valne is unaffected
by inert materials which may be
present and isy . 7

. magnetite con--
tent, MC, and 4 relative permeabil-

equation- It ubéd 6 find

from the MR reading of the magne-
tite fraction, using for Q the weight
of the magnetite fraction corrected
for the nonmagnetite material in it..

relative permeability of the fiber

The magnetite content.is then calen. |

lated from the relative permeability =

and the magnetic rating of the orig-
inal fiber by Equation 1.
This analysis was made on a new .

. series of 13 fibers covering most of -

the range of the ecarly study but

with more of the ones which gave a ..
large magnetite extract. The results . -

are shown in Table I.-

The fact that the relative per-
meability is greater than one for
most fibers means that the magne-
tite in those samples has a greater
magnetic effect than the standard
used to calibrate the apparatus,
probably because the particles are
larger and more elongated. Relative
permeability is also a measure of
the effectiveness of magnetic rating

as an estimate of magnetite content, -

it being the ratio of the two. It can
be seen that it is not any too precise.

The chemical analysis shows that
the extracted material is only about
70 per cent magnetite for “normal”

fibers, considerably less, down to

about 45 per cent for fibers which

yield an abnormally high amount of -*”
is somewhat - - -

extract. The process
better with regard to loss of magne-
tite, 80-95 per cent of the total in
the fiber ends up bi* the magnetic
extract. ©
- A question which naturally arises.

aration be if more effort were ex-

lows. . ) MR‘ —10;:.10 e (2) pended in loosening the ‘magnetite -
. ACTUAL REL _ % Mag
FIBER . MAG, PERM, CALC. MC/"I‘C EXTRACTED
GRADE QT pR MC. iC..| Q/MC
TaT 2. 2.05. 1.89. 1.09 21 1.29 90
5K 2.45° 218 196" 1.10 223 126 88
5M 415 33 . | 284" 116 3.58 - 113 7
5R 38 31 27 1.14 333 107 .- &
6D 2.65 33 | zor | 113 323 129 %0
6D 10 325 - 350 ‘o1 4.40 157. &
7D 3.8 36. | 287 1.26 302 1.36 9% :
™ 44 - 110 473 087 506 | 208 94
™ 34 30 3.40 0.88 3.86 1.30 8
7RF 245 22. 1.97 116 .| 21 135 R
7R 2.8 235 207 114 2.46 138 84 - .
TRF 5.25 4.55. 437 104 . 505 140 87 -
7T s 335. | 328 1.02 3@ | 13 84
Q = (% mag) x MC’ e = MR rdg./Q MC = MR/«

— B8 —
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"is: How much better would the sep- -
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TaeLE I

EFFECT OF ADDITIONAL TIME IN WARING BLENDER

MAGNETIC EXTRACT
ToTAL CHEM. AcCTUAI
WEIGHT ANAL. MR MacG..
FIBER GRADE MC o MaG. READING Q
6D
lmin,........ ........ 6.80 50 3.5 3.40
1Iomin................ .. 6.35 60 34 3.21
7R
1min. ... 3.70 62 29 229
1Smin.................. 3.20 69 2.65 221
7RF
Tmin.................. 7.05 63 6.0 4.44
15min... ... ... 6.00 71 5.15 4,26

from the fiber and rock? Three
samples were beaten in the Waring
Blendor for 15 minutes at full
speed, instead of the usmal 1 min-
ute. The results are shown in Table
II. Additional blending time does
remove a significantly greater quan-
tity of magnetite, but not enough
more so that any reasonable time
is likely to make the method satis-
factory.

ConcLUsioNs

There are many Canadian fibers
for which the magnetic separation
vields an estimate of the magnetite
content which is just about as good
as the magnetic rating. However,
there are 4 few, mostly 7 grade fi-
bers, which give an estimate which
is far too high. There is, of course,
no way of knowing these a priori, so
the estimate by direct separation

alone does not seem to be a likely
candidate for a practical test.

The extended magnetic rating
method, with a comparison gample
obtained by magnetic extraction and
corrected by chemical analysis, of-
fers a way of estimating the mag-
netite content which is accurate in
principle but is time consuming. We
have no more reliable way to check
it, although this might be done by
fiber dispersion.

Taking the extended method re-
sults as the standard shows that the
conventional magnetic rating test is
good for many fibers, but it may

" lead to errors of the order of 25 per

cent, The error is largest for the
fibers that cannot be tested by the
magnetic separation method, but it
is not nearly as great as for that
test.

The reason that the magnetic sep-
aration does not work for some fi-

bers is suggested by a microscopic
examination of the extract. The
magnetite particles are found to oc-
cur entirely encased by serpentine
rock, Anything short of a very
tedious grinding operation would
not free the magnetite and even then
some wonld almost certainly be lost,
going into the fiber fraction.

The most promising feature of
this separation technique is that it
seems to offer a fairly easy way of
obtaining samples of the larger par-
ticles of magnetite within the fiber
sample. As these are the ones which
are of greatest interest, our next ef-
forts will be devoted toward anal-
ysis of the particle size of separated
fractiens.

We would like to thank Messrs.
W. E. Read and C. L. Williams for
their assistance in the experimental
portion of this work.
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