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RELATION OF PHYSICAL PROPERTIES TO MINERALOGICAL COMPOSITION
OF SOME CLAYS FROM THE CYPRESS HILLS AREA, ALBERTA

by

J» Ge Brady* and R. M, Buchanan¥#*
SUMMARY OF RESULTS

The physical properties and mineralogical com-
positions of eighteen clay samples from three pits in the
Cypress Hills area were determined for the Medicine Hat Brick
and Tile Company Limited, Medicine Hat, Alberta. The relation
of the mineralogical composition to physical properties and the
variations in composition and properties of the various seams
from pit to pit are discusseds '

* The majority of the samples are buff-firing stone=~
ware clays from the Whitemud formation.. Their mineralogical
compositions were determined by X-ray diffraction analysis and
differential thermal analyvsis. KXaolinite, montmorillonite,
quartz, mica and feldspar were the principal minerals identified
in them, although all of these minerals were not present in-
every sample. Quartz, and coarse mica, which was usually musco=
vite, were present in all samples. Kaolinite occurred in all
of them except one from the Bastend formatione

The clays which contained the largest amounts of
kaolinite and quartz and little or no montmorillonite, mica and
feldspar were the most refractory. Clays containing montmore
illonite were very plastic, were difficult. to dry, and, in
general, fired to a brown or red colour. The samples that con=
tained substantial amounts of quartz, mica, and feldspar, and no
montmorillonite generally lacked plasticity.

The clays from two of the pits contained more
montmorillonite and less kaolinite and quartz than the materials
from the third pit. Consequently, the clays from the third pit
were generally more refractory, less plastic, and more easily
dried than those from the first two. ' :

* Head, Ceramic Section and ** Head, Mineralogy Section, Mineral
Processing Division, Mines Branch, Department of Mines and
Technical Surveys, Ottawa, Canada,
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INTRODUCT ION

Eighteen samples of clay from three newlyw-
developed pits were submitted to the Mines Branch for investiw-
gation by the Medicine Hat Brick and Tile Company Limited,
Medicine Hat, Alberta, The clays were principally from the
Whitemud formation in the Cypress Hills region of Alberta, 45
miles southeast of Medicine Hats Mr. L. O. Lindoe, Director
of Research for the Company, requested particularly that ine
formation be provided on the refractoriness and mineralogical
compositions of the samples, This information is required in
order to assist the Company in the development and utilization

of the clays in this area,

SAMPLES INVESTIGATED

The description and location of the samples
provided by Medicine Hat Brick and Tile Company Limited are
shown in Table l.

PROCEDURE

The samples were crushed to pass a 16-M
laboratory screen, They were tempered with water to a stiff

plastic condition. The percentage of tempering water (water
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" TABLE 1 -

Location, and Description of Samples

Quarry 34
Lab. Co ‘ ! : .
Ni. No: Company Description
805 344 nght to dark grey .plastic- shale,’ light buff firing,
Battle formation, 3 to 5 ft.
806 BABl Salt—and-pepper, white weatherlng plastic sands, light buff
- firing, Whitemud formation, 6 to 8 ft,
34B; Not'sampled, yellow shale, red firing, 1 i .
807 340 Brown, black and purple-grey shale, 1ight buff firing,
darker ‘at top, Whitemud formation, 3 ft. -
808 34D .7 | Pale yellowish -and, mottled 'grey, white weathering 8ilts and;
(top) |sands, sandier at base, light buff firing, Whitemud
plastic formatlon, 6 to 7 ft. ’
809 - 34D Same as above - sandy portion -
(bottom)
sandy
810 34E Pale ochrous sands and silts, light to dark buff firing,
, Whitemud formation, 3 to 9 ft.
Quarry h5
811 L5A Light to -dark grey plastlc clay, salmon flring, Battle‘
) o formatlon, 2 ft.
812 h5Bl 6a]t~and-pepper, white weathering plastic sands, llght buff
. : firing, Whitemud formatlon, 5 ft.
L5B, |Not sampled red f1ring, 1 ft.
813 L5C Brown, black. and dark grey clay, red f1ring, Whltemud
: formatlon, 2 l/2 fte .. .
814 L5D [Yellowish and mottled grey, white weatherlng clay and 8ilt,
: dark buff firing, Whitemud formation, 7 ft.
815 | A45B; |Black to olive clays, red firing, Whitemud formation, 3 ft.
.
45E, Yellow1sh sands and silts, light red firlng, Whitemud
o formation 2 ft. ) , _
816 L5F Grey clays and smlts, red flrlng, low temperature, Eastend
: formation, 12 ft.
) Quarry 12
817 124 | Not sampled, Battle formation, 3 ft,
liZB:L Salt-and-pepper, white weatherlng, plastlc sands, light
_ : buff firing, Whitemud formation, 4 ft. . ) ]
818 12B2‘ Iron-stained, plastic clay, white weathering, red firing,
- . |YWhitemud formation, 2 ft.
819 12C°  |Black to dark grey plastic clay, red f1ring, Whltemud
©. |formation, 3 ft. ) .
8?0:. i lng‘L Pale grey clay and 51lt, whfte weathering, buff firinga l'
. "Mitemud formation, 3 ft. ‘
821 12D, Pale grey sand “and silt, white weatherin 2y light buff
~7 . |firing,Whitemud- formation, 4 £, . ’
822 128 Black to olive plastic clay, red f1ring, Whitemud

formation, 3 ft.
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of plasticity) was calculated. Test briquettes, 4 x 1% x 1
inches, were hand-moulded in steel moulds. A briquette from
each sample was subjected to rapid drying conditions at 185°F
and the effect noteds The remaining briqﬁettes were dried

at room temperature for 24 hours and then in a laboratory
drier at 212°F; the drying shrinkage was calculated. The
briquettes were fired at various temperatures, which in the
majority of cases were cones 06 (1816°F), 02 (R014°F),

2 (2088°F) and 5 (2151°F). The fired cblour, hardness, shrink-
age, and absorption after a 24~hour soak in cold water were

determined. The pyrometric cone equivalent (PCE) was obtained,

Representative samples were pulverized for
X-ray diffraction‘analysis and differential thermal analysis
(bTA)a & Noreleo X-ray Diffractometer was used ﬁo indicate
their mineralogical compositionss In some cases X-ray powder
photographs were taken to confirm the presence 'of kaolinite.
When 14 aégstrom (14A- ) peaks were observed, the sample was
treated with ethylene glycol and a second diffractogram was obe
tained. A shift in the 14A peak to 16 or 17A indicated the
presence of montmorillonité, which is the prominent élay ‘
mineral in bentonite, Samples giving 74" peadks were heated
to 550°C for one hour and diffractograms were obtained from
the heated materials. The heat treatment removed the 7A
kaolinite peak but did not change any 74 peak produced by a
chloritic clay mineral, A pesk at 10A' indicated the presence
of inica.n This mineral can occur in a non~plastic form such as
muscovite, or in the plastic, clayuminera1 form which is

called illite.




Differential;thermal analySis7Was_usedYto:
confirm the presence:of~ka01inite,-montmorillonite,_and
quartz, and to‘obtaintquantitative estimates:of the,amonnts;
The samples were run»inlan airuatmosphere‘at a scale settingv
of 40. A scale setting of 10, which produces peaks with 4 =

times the amplitude of scale-AO' was used for sample.h5Fa The -

approximate amount. of kaollnlte was obtalned by measurlng the, _

- area under the endothermic peak at” 1060°F. A second eample
was heated to 1300°F to ellminate the Very large kaolinite ‘
peak, cooled, and then reheated at a scale setting of ke -A
very-small endothermic peak caused by the inversion of quarts -
from. the low to hlgh form appeared at 1060°F. The area under

thls peak was measured to obtaln the percentage of quartzo X

‘The samples were washed through a ZOO-M
screen and a visual (in some cases a mlcroqcopic) examinatlon_‘

was made -of the'+20meesh}resdduenww'
RESULTS

| The mineraloglcal compooitlons determined by
X-ray analy81s and dlfferential thermal analysis are shown

in Tables 2, 3, and hu

The differentlal thermal analy81s curves are:_
shown in Figures 1, 2,cand 3. Endothermic peaks point down
and exothermic peaks point-up. The7small endothermic peak,at
250°F, such as the one on the curve’ of" sample BABl, Figure 1y
is caused by the ellmlnatlon of adsorbed water from kaollnlte :

and MICaCGOHS materlal. Promlnent peaks at 250°F such as
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TABLE 2

Mineralogical Composition of Samples from Quarry 34

feldspar

Sample Mineral L=ray Diffraction DTA
Noa Results Results
34LA kaolinite 74 peak, removed by heating 35%
‘ montmorillonite Weak 14A peak, glycolation moved minor

this to 174 amount
mica Weak, diffuse 10A peak
quartz Strong pattern 38%
3431 kaolinite Diffuse 7A peak removed by heating 23%
mica Diffuse 104 peak
quartz Very strong pattern 53%
feldspar Strong single peak at 3.24A
340 kaolinite Distinct 7A peak, removed by heating 38%
quartz Strong pattern 30%
34D kaolinite Weak 7A peak, removed by heating 23%
|(plastic)
mica Distinct 10A peak
quartz Véry strong pattern 36%
feldspar Weak peaks at 3.26 and 3.21A
340 kaolinite Weak 7A peak removed by heating 22%
(sandy)
mica Pistinet 10A peak
quartz Very strong pattern L3%
feldspar Distinct peak at 3.244
3LE kaolinite Weak 7A peak 15%
mica Doubtful 104 peak
quartz Very strong pattern 42%

Distinct peaks.at 3.25 and 3.20
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TABLE 3

Mineralogioal Composition of Samples from Quarry 45

Sample Mineral X-ray lefractlon DTA {
- No, B ‘Results , Results
L54 kaolinite Weak 7A line on powder photograph , ' 26%
' montmoriilonite " Distinct 15~16A peak moved to 174 by perhaps
: L | &lycolation - 15-20%
‘quartz Very strong pattern o L40%
45By kaolinite - . Sharp 7A peak removed by heating - 16%
: montmorillonite | - Diffuse 1LA . peak moved to l7A by minor .
_ ' glycolation : -amount -
mi.ca Small but sharp. lOA peak :
quartz ~ Very strong pattern L6% .
feldspar One small peak at 3.24A S
L5C kaolinite. | Weak 74 line on powder photograph 2%
montmorillonite | Double 154 peak moved to l7A by perhaps
S glycolation = l5~20%
quartz Strong pattern 27%
45D kaolinite - Weak, indistinct 74 peak 20%
mica Small, moderately sharp 104 peak .
quartz Strong pattern. 29%
feldspar Diffuse peak at‘3’20A
L5Ey kaolinite 74 peak removed by heatlng 2%
+ montmorlllonlte Broad diffuse 15A peak moved to 18A _perhaps
L5E, ) with glycolation : 15=20%
mica Small, sharp 104 peak A
quartz . Strong pattern o : . 33%
feldspar Small peaks at 3.194 and 3.24A g
45T mi.ca Sharp, fairly strong pattern at 104 |
' quartsz Strong pattern ',30%
feldspar Moderately strong 3204 peak
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TABLE 4

Mineralogical Composition of Samples from Quarry 12

Sample

Mineral X-ray Diffraction DTA
No. Results Results
12B; | kaolinite Small 7A peak R2%
montmorillonite| Diffuse, weak 15A peak moved to 16454 minor
by glycolation amount
quartz Very strong pattern 38%
mica Small 10A peak
12B2 kaolinite Weak 7A line in powder photograph 21%
montmorillonite | Very broad, diffuse 15A peak moved to 17A perhaps -
: by glycolation 15.20%
mica Weak, diffuse 10A peak
quartz Strong pattern 30%
feldspar Two small peaks at 3,21 and 3.18A
12C kaolinite Small diffuse 7A peak . 28%
] montmorillonite | Diffuse 154 peak moved to 17A by glycolation | minor
: amount
mica Small but sharp 10A peak
quartz Strong pattern V 29%
feldspar One‘small peak at 3.20A
12D, kaolinite Small 7A.peak removed by heating 2%
mica Small, distinct 10A peak .
quartz Very strong pattern ' 31%
feldspar Small, diffuse-3.2A peak
siderite Small but distinct 2.79A
12D, kaolinite Weak 7A line on powder photograph 18%
' mica Small 10A peak
quartz Very strbng pattern -
feldspar Double 3.24 peak 4L,3%
128 kaolinite Weak 7A line on powder photograph 21%
montmorillonite | Broad 14A peak moved to 17A by glyéolation!s ?igfﬁf
‘mica Weak 10A line on powder photograph '
quartz Strong pattern 42%
Diffuse 3.2A peak

feldspar




“the one on the curve of sample ESC-aFigure 2, are caused by
the loss of adsorbed water from a small amount of montmorill—
onite.r This effect adds to the small peak produced by -

kaollnite and mlcaceous materlal.

| The endothermlc peak at 1060°F on’ the curves
obtained at a scale settlng of hO is due, prlncipally, to the
expulsion of hydroxyl groups from the kaollnite lattlceo These
peaks - h1de the. very much smaller endothermlc ones that are
caused by the breakdown of mlcaceous material ‘and. the ‘inversion

of quartz from one form to another,

The exothermlc peak at- 1670 to l775°F is due
principally, to a kaolinlte reactlonn Montmorlllonlte and
'mlcaceous materlal also affect thls reactlon and in general
.reduce the size and lower the peak temperatureo Samples ABA
L5GC, hSE + ASEZ, 12B, and 12E whlch contain the largest |
amounts of montmorlllonlte in a85001at10n with kaollnite,
have an exothermic peak between 1670 and l7lO°Pa ThlS peak
is 1mmed1ately preceded by a small endothermlc one which 1is |
" due to a typlcal montmorlllonite reactionq Samples 3hA hSBl,,
lZBl and 12C, which contain very small amounts of montmorillon~
itve, have an exothermlc peak in the 1725 to 1750°F temperature
range.i Clays contalnlng kaolinite but no montmorillonlte

have an exothermlo peak between 1740 and l775°F¢ |

, Montmorlllonlte is a mlnor constltuent 1n.
all samples in Whlch'lt vas 1dent1f1ed., Consecuently, no
typlcal montmorlllonlte peak was obaerved at approxima&ely

1300°F except on the curves for oamples 45A and L5C, which,p




have very small deviations at 1275°F,

Mineralogically, sample 45F, which is from
the Eastend formation, is different from the other clays. It
consists, principally, of an illitic clay mineral and quartz.
The endothermic peak at 1l025°F is due to an illitic clay
mineral reaction, and the small sharp peak at 1060°F indicates

that this material contains a substantial amount of quartaz,

No quantitative estimates of.the amouhts of
montmorillonite, mica and feldsbar were made because 6f the
great difficulties involved., A semi~quantitative estimate
from DTA indicates the montmorillonite content . in each of
samples 45A, 45C, ASEl + Q5E2, 12B2 and 12E is about 15 to 20
- per cent. The quantity of mica and feldspar is small; the
percentage of each mineral probably does not exceed 10 or~15

per cent.

Microscopic and megascopic examinations of
the +200 mesh fraction show that coarse mica, principally
muscovite, occurs in all samples, The amount is small in
some samples, in which it was not'detected by X-ray analysise.
Yellowish-red aggregates in the +200M fraction of 12Dl were
shown by X-ray diffraction to consist of quartz, mica and

jarosite (KF93(SOh)2(OH)6)°

The physical properties dre shown ih Tables

5, 6, and 7,



348, —__——

“ OL =

- 34D ‘"“N\_,/"'-

plastic.

‘340;'.‘;-—_-'-—‘-—_""._ —
sandy - ‘
o~

»'Not.e;i’A_I‘I .}S'o.mpl'es_“ ":Scale 40

400 1800

34E —0

~1zoo.{.;' soo ~ 1000 |
TE M PEER A'TLJR E (éF)"

Figure 1. DTA Curves of Quarry 3L Clays




45D

45 E,+45E,

K
(&
|

45 F
Scale 10 :
Note: Samples 45A—45E,+ 45E, Seals 40

| T B R
200 600 1000 1200 1800

TEMPERATURE (°F)

Figure 2, DTA Curves of Quarry 45 Clays



12¢c

12D, ——— ‘ : W :
12E —— | — : . -
4 | v ' o ‘\/;Jote: All _So‘mpi’e_'s Scale 40
l | I I R IR I 1 ,
: |4OQ - 1800

200 600 "~ 1000
| TEMPERATURE (°F)

Figure 3. DTA Curves of Quarry 12 Clays




TABLE 5

- Physical Properties of Clays from Quarry 34

"ET*

FIRED CHARACTERISTICS
Clay
UNFIRED CHARACTERISTICS Fired Absorp- REMARKS
No. P. C. E. Cogs. Shri;kage tiozp Colour Hardness
344 Grey clay, veéry plastéc 3nd greasyl 06 1.0 14.8 White~ Fairly hard |(Difficult to dry
water of plasticity 26.7%, cracks 23 stoneware clay.
in drying, drying shrinkaée 7 6% {(2887°F) 02 343 10.0 Cream Hard
e e e = - . - 2 4,0 8.8 Light buff Very hard
34,38 Grey to white clay, fair glagtic- 02 0.7 10.2 Light cream Fairly soft Open-f%ring stone=
1 ity,water of plasticity 18.1% - - ware clay which
slight cracks in rapid drying,dry- 20 2 1.0 9.1 | Cream Fairly hard 1, ntains a high
ing shrinkage.4.8%, contains con~ [{2808°F) 5 1.3 8.2 Cream Fairly hard |proportion of non=-
siderable grit. plastic material,
346 Light brown to grey clay, good 06 1.1 14.0 White Fairly hard |Refractory stone=-
plasticity, water of plasticity 3 ware or low heat
2&,7%,sligﬁt tendency to crack 28 02 35 10.2 Light creanm Hard fireclay.
wigl/z rapid drying,drying shrinkage{2937°F) 2 L.5 8.4 Cream Very hard
70 aoa‘
34D White clay, plastic, water of 06 0.2 13.9 White Fairly hard |Stoneware clay, ,
Plastic lplasticity 24.2%,cracks slightly o2 3.3 3.8 Croam Hard
ith id dryi i i 1 : > —
Zfl%.rapl rylpg,drylng shrlnkaga(zéngF) 2 3.8 Ty Light buff Very hard
34D White clay, short and gritty, 06 o} 13.5 VYhite Fairly soft |open~firing, non-
Sandy (water of plasticity 21%, safe dry- 19 02 0.7 11.5 White Fairly hard |plastic stone-
ing, d?ylng shrinkage 5%a {2768°F) > 1.3 9.9 White Fairly nard |ware claye
) .- 5 1.8 9.0 Light cream Hard
3LE Light buff clay, non-g%astic, 6 02 0.3 18.5 Brown=buff Soft Non~plastic,
water of plasticity 1€}k, safe dry- 1 sandy material.
ing, drying shrinkage 1:5%' {2651°F) 2 0.5 15.0 Brown~buff Soft
1.3 15.0 Brown Fairly hard




- TABLE 6

Fhysical Properties of Clays from Quarry 45

clar . , © " "FIRED  CHARACTERTSTICS . ,
: UNFIRED CHARACTERISTICS . C. E. - ; Fired Absorp- REMARKS
No. ‘ P. C E_ Co§e. thi;kagg tio;P ~ Colour Hardness o
L5A Brown clay, tough plastlc clay, 06 1.1 12.4 Light buff Fairly hard Véry.difficult’
water of plasticity 28,3%, 20 : g - 7 T to dry stone-
cracks badly in drylng, drying _ ) - 0?‘ 2.5 9.5 »ngh§ buff Hard ware claye
shrlnkave l0.0ﬁ, o ! 2. 2.5 8.8. Buff : Very hard A
' ‘ ‘ 5 3e5 8.2 Buff | . Very hard
45By .|  White clay sandy materlal but 8 02 0,3 10.4 iLigh£ buff Fairly soft - glfflcult to
" inclined to be sticky, water of | 1 - - ' — . dry, open=~ .
plast1c1ty'l7%, cracké in dry- ‘(2732°P) 2 0.3 9.9 Light buff Fairly soft flring stone~
ing, drying shrlnkage 2,0%. 5 2.0 -9y ‘Light buff Fairly‘hafair-ware clay.
45C ’Brgxmtcliy, very pl?stic,ttou%h, 1 06 2.5 10.5 Salmon Hard : Zergr difficult
: and sticky, water of plasticity = - to dry.
) 34 7/0, Cra(’:ks in drylng;, dry_- . o .02 5.7 l&—.br Salmon : Very‘ hard L .
-ing shrlnkage 11. 7p. S 2. 6.3 3.6 { Brown-red Very hard
45D White clay, plgstlc, water of : 06 0.8 4.1 | Cream : Fairly hard | Stoneware
plasticity 25.8%, slight 1y ] s P g -elay with a |
tendency to crack in drylng, ~ (2530°F) | O% 2:0 kel Light buff .>Very @ard medium firing
'drylng shrinkage 6. Pou : 2 7.1 - 3.2 Buff" ‘ Steel hard range .’
L5E, Brown %o grey clay, very plastic 06 2.0 8.8 Light buff - - Hard Very difficult
and sticky, water. of plasticity o 1k A%, — 1 : " _ - 1 clay to dry. -
A;E '37,5%, very difficult to dry, . 02 507 | 1.5 Brown-buff Steel hard. | ™77 .70
"2 drying. shrlnkage 12,.2%, 2 6.3 0.6 _B:own-red Steel hard
L5F Grey to buff coloured. clay,. 06 1.7 | 12,0 | Salmen Fairly.hard |-Common low
plastic, water of plasticity _ 9. - - fusion. clay’
2L L%, sllght tendency to crack | (2300°F) 02 743 . - 0.6 Red Steel hard with a short.
in rapid drymo drying Co ’ : a : PRI S
shrinkage 6, Sﬁ., X , f;r1ng TANges .

- 4T f.




" TABLE 7

Physical Properties of Clays from Quarry 12

FIRED CHARACTERISTICS
Clay
UNFIRED CHARACTERISTICS Fired Absorp- REMARKS

No. P. . E. °°§§ Shrinkage ti;i" Colour Hardness
12Bl Light grey clay, sandy, water ’ )

of plasticity 23.6%, cracks ( Sgg | 02 0.7 11.1 Buff Fairly soft |Open-firing

badly in rapid drying, drying 2 °F - because of

shrinkage 8,2%. ’ . 2 0.7 10.1 Buff Falrly soft sandy nature,

: 5 1.0 9.9 Buff Fairly hard {difficult, to
dry stoneware
clay.

12B, | Buff clay, very plastic and 06 6.5 9.8 Salmon Very hard Very difficult
sticky, water of plasticity 11 q to dry.
33.9%,,cracks badly in drying, (2361°F) 02 2.5 2.5 Brownish red Steel hard
drying shrinkage 10,7%.

12C Light grey clay, very plastic 06 2.0 13.5 Cream Hard Difficult to
and tough, water of plasticity 19 n - dry stoneware
28.6%, oracks badly in rapid (27680F) |02 5.7 5¢5 Light buff Very.hard |.13
drying, drying shrinkage 8.2%. 2 6.8 2.1 Buff Steel hard

12D, Greyish white clay, good 06 0.7 13.8 Cream Fairly hard |Stoneware clay
plasticity, water of plasticity 15 n with a medium
26.0%, ver§ slight tendency to {2595°7) 02 bed 7.0 Light buff Hard firing range.
crack with rapid drying, 2 7.0 1.0 Buff Steel hard
drying shrinkage 7.1%.

12D, | White clay, gritty clay with 16 02 1.0 12.9 Cream Fairly soft |Open-firing,
poor plasticity, water of s non-plastic stone-
plasticity 23.6%, safe drying, {2651°F) 2 1.7 10.5 Cream Fairly hard | .re clay.
drying shrinkage 4 .5%. . 5 2.6 9.2 Dark cream Hard

128 Very plastic, slightly sticky 06 0.7 13.0 Light salmon Fairly hard |Very difficult
clay, water ofdilagticity 30.5%, 15 02 2.8 7.5 Salmon buff Hard to dry common

| cracks very badly in drying, 2 Bl 5.6 Brown Tod 7 v claye.

drying shrinkage 10.2%. . . : ery naar

"9'["'
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DISCUSSION AND chcLUSIoNs_

. Most cf‘the_semples eneébuff~firing scone-
ware clayse Kaolinice;‘montmcrillcniﬁe;:quertz;’mica and
feldspar are the princlpal m1nerals 1dentified in them,
although all five minerals do not ‘occur in every sample.
Quartz and mica are present in every clay, and kaolinite ‘was d

Aidenplfled in all of them except ASF,» o

| Samples wh1ch contain the greatest amount of
montmor1llon1te are very plastlc, stlcky, and imp0381ble to
dry without cracking becauqe of their large drying shrlnkage,
The clays which contaln a minor amount of montmorillonite are
also’dlfflcult to dry., 4 very small amount of this mineral
acts as a. plasticizer, but a ellghtly 1arger_ampunt makes dry=
ing d1fflcult or 1mp0531b1e. Cleys'ccntaining'monﬁmorillonite
should be blended with nonnplastlc clayg in proportions that N
produce a strong, ea51ly-extruded body w1th sultable drying

characterlstlcso

| Samples hSC 45E + 45D2, 12B2 and 12E whlch
are high in montmorlllonlte, are brown to red-flrlng claysq
| Sample 454, which also contalns an appre01ab1e quant1ty of

montmorlllonlte, is an exceptlon and f1res to a buff colour,.

o } Quartz, feldsuar and coarse mica are non~ '
.plaStic ingredients. Samples BABl, BAD (sandy), BAE and 12D2'_f
are relamlvely non—plast1c becauae of a hlvh ‘content of these

minerals and a low clay ccntent9 They have poor ‘workability
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“and would produce a weak body unless a plastic clay is addéd

)

to thems

Samples 34A, 34By, 34C, 12B, and 45A have

PCEts of 20 or higher because they have a high proportion of
quartz and kaolinite which are refractory, and little or no
montmorillonite, micaceous material, or feldspar. Conversely,
the other samples, whiéh are fluxed with micaceoﬁs material,
feldspar, or montmorillonite in appreciable quantities,
although they consist principally of kaolinite and quartz, are
less refractory than cone 20, Sample 45F, which contains a
illitic clay mineral, quartz, feldspar, and no kaolinite, is

a typical, common, red-firing clay with a low PCE,

Thelclays from Quarries 45 and 12 contain a
greater amount of montmorillonite than those from Quarry 34@
The a&erage content of kaolinite and quartz.is higher in Quarry
34 than in Quarries 45 and 1l2. Consequently c;ays from Quarry
34 are genérally more refractory, less plastic, and easiér to

dry than clays from Quarries»45 and 12,

Samples 34A and 45A have similar propertiess
They appear to be Whitemud clays rather than clays from the

Battle formation.

Samples 34B,, A5B1, and 1213l are open~-firing
stoneware clays which are difficult to dry. Each of them con-
tains kaolinite and micaceous material, and has a high quartsz
content. Samples h5By and 1233l contain montmorillonité and,
consequently, would probably cause more trouble in drying than

BQBJa Samples 348i and ASBl_contain feldspar, and 12Bl does nota



L4

Clayo 3LB?, L5B,, and lZB?,'of whlch only the
 last one was “ampled are red-firing, bentonitic materlals, E
Judglng ftom‘the propertles-ana comp031tlon‘of 1282; and from

certain tests,performed by the COmpany‘but not discussed here,

) Sample 3hC 1s a refractory qtoneware clay,.
consisting of kaollnlte and quartz.v‘Samples,h5C'and lZC,are
very plastic, refractory materials whichAcoutain'montmorillonite
in addition to:quartzaandikaolinited'fsampléfl2C_also;contains

micaceous material and feldspar,

SampleﬂvBAD (plastic), 45D, " and 12Dy aré
stoneware clays hav:ng 51m11ar propertles, although 15D and
12D1 have shorter flrlng ranges than BAD (plastic). They-ha#e
similar mlneraloglcal compositions. except ‘that 12Dl may conm .

tain a small - amount of 51der1teo-'

Samples 34D (sandy) and 12D2 are open-Plring,
'-non-plaotlc stoneware clays with almost 1dentical mlneralogical

comp031t10no.

| Samples BAE h5E + 4532, dnd 12E contain
kaollnlte, quartz, mlcaceous materlal and ieldspar. Montmorn
lllonlte is’ preoent in a5E F 45E2 and 12E but there is none
in 34]_‘.g Thls explalns the dlffcrent phy31ca1 propertles of
34, '



