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EXFOLIATION TESTS ON VERMICULITE
FROM
NORTH BAY, ONTARIO

Introduction . N ‘ _

- Two swall samples about two pounds each
in weight, and one 1arger.65 pound sample of raw vermiculite
were submitted by Mr,Norman ¥iller, Room 50, 511 King Street
West, Toronto, Ontario, They were reported to have heen taken
from two deposits in the vieinity of North Bay, Ontario. One
of the small samples and the large sample were from the same
d@posit, $his material designated as sample‘cm@ was hearly
black in color, Th@ cher_smali samplaa designated as sample
two was brown in_calor, As the samples were frozen &hgn TGm
ceivedAthey were allowed to thaw and were driedAbefofa.being
tested.
Preliminary fests |

Portions of the tﬁc smallar.samples were

tested in a gas-fired stationary kiln at various temperatures.
#he f;ring temperatuxe$ were in imerements of 100 degrees
between 1500 to 1900°F, The charges were placed in the kiln
at.the desired temperature énd reﬁoved when exfoliation
appeared complete, In all cases the retention time was between

1 and 1%t minutes, The products from these tests were exawmined,
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sample one which was approximately winus 8 mesh in size
exfoliated well, but sample two which was minus 3/8 inch
exfoliated only slightly. Both‘sémples contalned rock lme=
purlties, The ilmpurities in sample one appeared to be
mainly"horpblepde amphibole while the impurities in sample
two appeared to be malnly quartz and feldspar. The
vermiculite after being fired was brown in color,
Exfoliation fests | N - | )

The 65 pound sample used in these tosts
was dried and screened into various sized fractions. The

screen analysls 18 shown below:

TABLE T

+ ‘ 4 mesh 6%
-4 4+ g 0 4%
-8+ 14 O 6%
=14 + 28 o 23%
-28 + 35 0 16%

-35 4+ 100 " 2
- 100 " 16%
100%

Portions of each slze fraction were examined
in onrder to estimate the amount and type of impurity present

with the vermiculite.
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The observations are shown below:

. S TABLE II
Size Fraction %_Roek Contained
' + 4 mesh 50
- 4+ 8 v 25
- B8+ 14 w 20
- 14+ 28 0 5
- 28+ 35 o 20
- 35 4+ 100 " ' 10
: : 60

- l00 "

, - The rock impurity appeared to be malnly

hornblende amphibole, with winor guarts, feldspar and garnet,
ALl f:actions but the minus 100 mesh were

exfgliated_in a glo~bar tube furnace, A stainless steel pive
extending through the furﬂacé'was mechanically vibrated to
carry the material through it, Ths fractions of the raw
mgterial were fired separately at various temperatures between
1500 and 1850°F. The unit weight of each product was
measured. It was noted that there was: break down of the
vermiculite during firing. To determine the amount of break
down a porﬁion of each product was sereened oﬁ the swmaller
sereen used to sepérate each f:action of feed. The test cone

dltions and results ave shown in Table IIXs



Hoad Faed  Firing Unit Wk Color Broak Down
Slde..... . TampeCoR)__(Ub/ew 8. OF Promnek ...
“f & 8 T&Eﬁ-‘m “.9.{} brown 59
- +i4 1650 1 6 brown 24

1750 12: o7 brown %5

. 1850 18.1 aray 24
~1Ae08 15G0 19.3 hrown 14
. Zi.iﬁf.‘s 15.0 hrown 14
g §§§ 1950 flb.?; hrown L)
B

I%ZG g.h grey and ngmm 3.'%
50 1 o3 groy and hrown
~ 20435 1590 2.4 grey and brown 12
1650 ’?f) & brown a1
. 1800 23477 grey and brown E X0
~ 354300 1650 27,6 geay and bhrowm 2
Benefioinkion
Upen exaninebion 16 was foung Shat #dl

shte Iractions, the vermionldts purticles had exfolinted
ouite well aliboogh the unlt welghbs were fvo high. The
Amurdenn Boclety for Yestlog Materials spsoifies a wmaximuen
wnlt weleght of San poundg wer aubio foob, for versdoulite
nged in conofate and plaster. e wethods of bonellelation
ware Yricd in an otbowpt Yo inevove Bhe quslity of the
producty winnowing and gerconing. dwe of bthe prodwebs of
the exfolistlon tesbts were freated by onch wethode The
3414 mesh muboriel Dived at LA50® and the 1438 mesh

paterial foired ah 1690° ware 33,%313‘&*@:3. The 14428 vesh
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material fired at 1850° and the -28435 mesh material fired
at 1800° were screened, . |
The winnowing machine was a laboratory~

size model 7 inones wide, 10 inches high and 27 inches 1ong.
The material to be beneficiated was allowed to drop into an
alr stream blowlng into the end of the machine. Alr separa=-
tion of the partieles took place, The heaviest particles
dropped qguickly while the lighter particles were blown
pregressively further along Lhe machine. Three fractions
were obtalned, vermlculite cencentrate, ‘middlings, and tall-
ings..ﬁhgtparcegtages by weight and volume of‘aach fractiqq
were caleulated. The unlt welght of the vermiculite conceﬁp
trates and the concentrates plus the middlings were determined,

| _ In the scereening method, two fractions were
obtained, The percentages by welght and volume of each fraction
and‘ﬁh@ unit weightévof each were det@rminede_Thé results of

these tests are shown in Tables 4 and Y
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YWinnowing , o . :
Head I'eed -8+14 mesh, Temperature 1850°
% By Welght $ By Voluwe Unit Veight(Ib/Cy Ff

Concentrate 25.2 5645 847 g

Miadlings L1.6 : 34 ) 16,1

Tailings 33.2 940 .
100,0 10,0

Head Feed -14+28 mesh, Temperature 1650°
B Wﬂ ht %_By Vglqme init Wéigh&ng,ng 7t

Concentrate 2

0.8 52,7 6.6 )
Uiddlings 23.5 32,0 ) 9.6
Tailings 55.7 15.3 3
100.,0 10040
R PABLE V
Screening

Head Feed «14+428 mesh, Temperature 1850°
Sereened on 14 meshg

& By Weight % By Volume Unit Weight

Concentrate 15.3 55«2 7«4

Tailings 84.7 44,8 32.8
100.0 100.0

Head Feed =-28+3% mesh, Temperature 1800°
Sereened on 28 mesh .

Concentrate 57 42 65,8 13.5
Tallings 42,8 34,2 4549
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~ The talllnys abtainca from the gereening oi the
-28+35 mesh material shown in Table 5 contalned a quantity
of fine vemmiculite., In order to increase the guantity of
verpleulite concentrate recovered by the screening, these
tailings were winnawed._?he relative perqentages Qf the
Bwo fraqtions obtained from this winnowing: are shown in

Table 6,

TABLE V ,

S & By eleht & By Yolme
Conceutrate : 1149 38.4
Tailings ' 88,5 616
100,0. 10040

. Combining the VGrmieulite concentrates pbtain@d by
the_scre@ning and Winnowing the tai;ings of the 738+35‘mﬁsh
material, the total vermicullte recovered was 62,1 percent
by welght and 78,9 percénﬁ by volume of the original fired

producte
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CONCLUSIONS
_ The preliminary teoLJ made on the two small samples
indicate ﬁhgt sampie one exfoliates well, bul sample two does
not ghow ﬁoa mueh.prqmise, _

N Sample one is quibe fine grained. As can be seen fronm
the screen analysis shown in Table I; 45 pércent of the raw
materialris m1nﬁs 35 meshe This size is not‘generally exfollated
commerciq;ly;.Of thg‘plus»35 mesh materlal nearly 85 percent is
minus_14kmesh, The VSrmieulite produeed from the minus 14 plus
35 mesh size would possibly be ~.u.i'teﬂzale for ooncréte or plaster
aggregate but would probably be too Tfine to be used as lcose
insulation, ,
| The unlt weights of the filred fractions shown in
Table 3 indicate that beneficiation is necessary to give a product
off sufficiently low unit weight_tc meét specifications, Separation
of the vermicullte and the non=exfoliating material could be
accomplished befdre or after firing, or both, Air separation of
the ﬁwo materials before firing may give Satisfaetbry results.

o)
B
Screeuning or a combination of screenaﬂv and winnow1nf the OXm. ,iw
folinted product appears to give good results. Table 4 show /34 ;S

to 92.7 percent concentraﬁe recovered by winnowing, whereas
Table 5 shows 55.2 to 65.8 percent concentrate recovered by
sereening. Winnowing the tallings from the screening operations

increased the recovery of the concentrate from 65 .8 to 7849

A Db,

Mareh 19,19%8, H,5.Wilson,
Industrial Mlnerals Division.
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