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the spectrographic analysis of wurtzite.
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THE DETERMINATION OF DIOCTAHEDRAL MICA AND POTASSIUM
I'ELDSPAR IN SUBMICROSCOPIC GRAIN SIZES

RonBnr C. RnyNoros, JR., AND PorBn LnssrNc, Dept. oJ Geology,
Dartmouth College, Hanoaer, I{. H.

INrnooucrroN

The method reported here has been used successfully as a means of
quantitatively determining illite and potassium feldspars in the size
range <10 p and (2 pESD.1 The method was developed using ground
muscovite standards. Because of the structural and chemical similarity
between muscovite and il l i te, it was assumed that the technique was ap-
plicable to i l l i te-potassium feldspar separations. The term "diocta-
hedral mica" wil l be used here to describe micas of either i l l i t ic or musco-
vitic composition.

The method is based upon the differential solubility of potassium feld-
spar and dioctahedral mica in HCI after heating to 825o C. Heating musco-
vite to 800' C. for several hours causes a loss of hydroxyl water2 (Roy,
1949). This change in composition renders the muscovite susceptible to
attack by hot, concentrated HCl. Muscovite so treated yields an insolu-
ble residue that (1) shows a weight loss of about 50/6, (2) gives no char-
acteristic 10-angstrom r-ray diffraction maximum, and (3) contains less
than 10/6 of the potassium present in the untreated sample. Potassium
feldspars are chemically unaffected by this treatment.

The procedure is useful in the following applications:
(1) Separating potassium feldspar from dioctahedral mica.

I Equivalent spherical diameter.
2 There is some evidence that dehydroxylation of muscovite is incomplete at 8000 C.

Higher temperatures were not used, however, because of the possible formation of other
potassium-bearing phases.
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(2) Quantitatively determining potassium feldspar and dioctahedral mica when these

are the only potassium-bearing minerals present.

PnocBounB

The sample containing dioctahedral mica, potassium feldspar, and
other non-potassium minerals is split into two portions. One portion is
analyzed quantitatively for KzO. At least 100 mg of the other portion is
weighed, placed in a crucible, and heated to 825" C. for two hours. About
one hour is required for the furnace to reach 825 C., therefore the total
heating time is approximately three hours. After cooling, the sample is
transferred to a beaker containing 100 to 200 ml of concentrated HCl.
The mixture is boiled for two hours.l After cooling, the suspension is cen-
trifuged and washed with water five times. Care must to taken to ensure
quantitative retention of the residue during washing. The residue is dried
at 100o C., rveighed, and analyzed for KzO.

The per cent KzO due to dioctahedral mica and the per cent KzO due to
potassium feldspar may be calculated according to the following expres-
S I O N S :

K : O X g - K z O A X g - \
Xlica KrO : --- Y----

g

K-Spar K2O : KzO - Mica K2o

where g is the weight of sample before treatment, gA is the weight after
treatment, KzO is the KzO content before treatment, and KzOA is the
KzO content after treatment.

To convert these KzO values to per cent dioctahedral mica and per cenl
potassium feldspar, it is necessary to assume nominal values for the po-
tassium contents of these minerais. Uncertainties wil l be associated with
the selection of these values. However, r-ray diffraction studies of the
micas and feldspars can provide information that will greatly reduce
errors in the selection of nominal values for the potassium contents of
these minerals. In any event, r-ray diffraction studies will be necessary to
ascertain the absence of potassium-bearing phases other than diocta-
hedral mica and potassium feldspar.

Exprnrlrn'Nrar, RBsurrs

The following experiment was designed to test the efficiency of the
method in destroying dioctahedral mica while having potassium feidspar
unaffected.

1 The acid treatment in terms of duration, concentration, and amount of acid used could

probably be varied without afiecting the eficiency of the method. A severe treatment was

used here to ensure complete destruction of the mica.

and
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Crystals of microcline, qtartz, and muscovite were groundl to a fine
powder. The ( 10 pESD fraction of the muscovite was separated by
settl ing in water. Two standards were prepared that contained respec-
tively 50/6 quartz-50/6 muscovite and 50/6 qrartz-Sl/e feldspar. The
( 10 pESD fraction of the muscovite was used to prepare the quartz-
muscovite standard. Quartz was added to serve as a carrier that would be
inert under the conditions of the treatment. Portions of these two stand-
ards were analyzed quantitatively for K2O using an internally standard-
ized x-ray fluorescence technique that has a coefficient of variability of
t2/6. Weighed portions of each of the standards were then treated
according to the technique set forth above. After treatment, the two

Tlsrr 1. Por.tssruu CoNroNrs or Srnwoln-os Bnlonr axn AnrBn TnurunNt
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Standard Torro
Weight BeIore

Treatment
Weight After /6KzO Alter

Treatment Treatment

Quartz-Feldspar
Quartz-Muscovite

6 .  5 0
5 .  1 5

0 . 5 1 6 9
0.  5179

0.5019
0.378g

6 . 5 0
0 . 4 5

standards were weighed and again analyzed for KzO. The data of the
experiment are shown in Table 1.

An r-ray diffraction pattern was prepared from a randomly oriented
aggregate of the treated quartz-muscovite standard. The pattern
showed none of the characteristic muscovite difiraction effects. Ilowever,
a weak, broad, symmetrical maximum at d:10 A was observed that ex-
tended from about d:8 A b d:12 A. ttt i t dif iraction efiect was taken
to indicate the presence of small amounts of a badly distorted ten-ang-
strom structure.

The data of Table 1 show that the potassium content of potassium
feldspar is unaffected by the treatment. Muscovite, on the other hand,
shows a loss of more than 90/6 of its original potassium. Actually the
muscovite loss was greater than indicated by the data of Table I because
the muscovite-quartz mixture lost weight during the treatment. The
foilowing calculations provide a figure for the exact amount of muscovite
destroyed:

The original mixture ol 50/6 quattz and 5O/6 muscovite contained 5.15/q KzO, there-
fore the pure muscovite contained 10.3070 KzO. The quartz-muscovite standard contained
5.15X0.517/100:0.0267g KeO. After treatment, the same standard contained 0.45X

I Muscovite is very difficult to grind by normal methods. The authors found that the
most satisfactory technique consists of filing the edge of a muscovite "book" with a metal
file. The strokes should be parallel to the cleavage planes.
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0.378/100:0.0017g KzO. The KzO values can now be expressed in terms of grams of
muscovite as follows:

and

Therefore (0.O17 /0.259)Y.lW:6.670 of the original muscovite was left after treatment.

These calculations show that treatment of a mixture of muscovite and
feldspar would have resulted in a separation of better than 90/6, in-
asmuch as the experimental data show that potassium feldspar was un-
affected chemically.

Cor.rcrusroNs

The treatment described here is capable of selectively removing diocta-
hedral mica from admixture with potassium feldspar. The efficiency of
separation is approximately 90/s. The method can be used for the
quantitative determination of dioctahedral micas and potassium feldspars
provided that (1) accurate nominal potassium contents can be assumed
for these minerals, and (2) these are the only potassium-bearing phases
present.
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BROMYRITE NEAR EAGLE, COLORADO

Mrlrow GBNos AND DoNALD M. HausBw, Union Carbide l{uclear
Co.. Grand. Junction. Colorailo.

In June 1960, several samples of a soft silvery green mineral resembling
cerargyrite were collected from fracture coatings in the breast of a short
horizontal adit located on llorse Mountain about eight miles south of the
town of Eagle, Eagle County, Colorado, in the Brush Creek Mining Dis-

0.0267e

tt-2, tir" 
X 100 : 0'2599 muscovite before treatment

0.0017E

ta30% in 
X 100 : 0'0179 muscovite after treatment




