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{(ABSTRACT)

In order to assess the importance of particle size on elemental composition, structure,
morphology, and charge characteristics of 2:1 micas, mechanically produced clay separates
were analyzed by; electron probe microanalysis (EPMA), transmission electron microscopy
(TEM), thermogravimetry, specific surface area analysis, and ion exchange. Books of biotite
and muscovite were reduced to clay size (<2.0 um) particles by mechanical comminution,
then further fractionated into coarse (0.2-2.0 um), medium (0.08-0.2 um), and fine {<0.08 um)
clay sizes. Composition of the clay size micas was particle size dependent, compositional
changes being smaller for the medium and coarse clays. Grinding produced significant losses
of interlayer K, decreased crystallinity, but increased water content as particle size de-

creased.

The medium and coarse clays maintained coherent basal diffractions, wheras, significant peak
broadening of x-ray diffraction maxima was observed for the fine clays. Diffracted peak
broadening was due to the reduced crystallite size and the semirandom orientatition of lath

shaped particles.

Specific surface area, adsorbed water, and structurally coordinated water increased as parti-
cle size decreased. Specific surface areas were determined by adsorption of molecular ni-
trogen, at liquid nitrogen tempertures. The increased water contents were measured by

thermogravimetric analysis.



An increase in CEC of the muscovite clays was detected with decreasing particle size, in-
creasing solution pH, and increasing ionic strenth. Assignment of specific exchange capaci-

ties for the three clays was confounded by Al hydrolysis and depressed solution pH.
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Figure 3. Transmission electron micrographs of the coarse
clays (0.2-2.0 um) fractions of a) biotite and b) muscovite.

29



*2)IA02ShWl pue 3)1)oiq Jo sAed auly ayy Joj Adoasosdjw uosoad Aq painseaw syybiay ajonsed jo uopnquysiq ¢ 2anbiy

(suoudiw) syybieH oDy

6,0°0-40°0 6S0°0-S0°0 6£€0°0—-£0°0 610°0—-10°0
| 80°0< 690°0—-90°0 m#o.o..vo.o‘ ‘ 620°0—-20°0 0
LAY
LS LS
.......................................................................................................... O_.
............................................................................................... N. -m— ON
L YA
................................................................................................................................... om
mmP”Z ..... N.@..v.v
COZEN o¥
L ABHAQISII.. L] Lo — 0g
oyjolg B3 SAV1D 3NI4
09

(%) A>uenbeuy

30



*a)]A02SNW pue aj130iq Jo sAeJd wnpaw ay) 10j Adods0ID[W UOIIBI3 Aq painseaws s)ybilay ajonled jo uonnqusiq ' 8anbiy

(suouojw) syybiey 8oy
6.,0°0—-L0°0 660°0-G0°0 6£0°0—-£0°0 610°0-100

80°0< 690°0-90°0 6¥0°0—-¥0°0

0l

.......................................................................................... ‘11 K 0Z

.......................................................................................... momu.. & % P om

............. NmNZn- q oY

......... OLERN e S G
HAoIsn K] |

........................................................ - e Y ) 09
ovion B SAVIO WNIGIN 5

0L

(%) A>uenbe.

31



(suoudiw) syybisy 8|d14uny
6L0°0—40°0 650°0-S0°0 6£0°0-20°0

80°0< 690°0—90°0 6¥0°0—-¥0°0 620°0-20°0

6L0°0—10°0

10°0>

R
.04
’ A 7000.

0‘0

)
O

-

\/
K
5
ole,

o,

)
)
a

D

O/
)

-

/)
o

’v

ov

.!O

.0.

(XK
X0
X
o::

»

@
Y
KX

®,

5

-

()

7
G
X
0
.’ "

3%

O

.,

"o
X

XX
0.0

)
",
SO

5

2®,

D
Q
..

%5

X

*
'

Q)

e

X2
o0

a

9,

£/
s

»

<%

0

*,

0 B’
£35S
PSS

-

ejj0l18 B TEr SAVIO 3SHUVOD

(%) A>uenb

‘9)IA0ISNW pue 3)30iq Jo SAR|D 3Sie0d 8Y) J0j Adoososd)w uosjdaje Aq painseaw s)yblay ajopled jo uonnqguysiq 9 anbig

0l

0¢c

0¢

oy

0¢
8.4

32





