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INrnonucrroN
Disorderedsericitesfrom the westernpart of Japan werefound to have
ammonium ions which are believed to be located in the interlayer sites.
Evidence for the presence of NH++ ions was obtained from chemical,
infra-red, and weight-loss analyses.X-ray examination of a large number
of sericitesrevealed that these minerals have basal spacingsranging frorn
10.0 A to 10.5 A, and that disordering in the layer-stackingincreases
with increasingbasal spacing. The r-ray diffraction patterns of these
mineralsshowedsimilaritiesto
the 2M1-,1M-, and 1Md-types,but detailed
structural analyseshave not been made, by which the polytype could be
definitely identified. In this investigation a tentative classification has
been made based on the average basal spacings; 10.0 A lZVtr-type),
1 0 . 0 5A ( 1 n { ) , 1 0 . 2A ( 1 M ) , a n d 1 0 . 5A ( t l r a ) , r e s p e c t i v e l y .
The chemical analysesindicate that an increasein the ratio, Si/Al, in
the tetrahedral layers is associated with a decrease in the interlayer
alkali content. However, decreaseof the alkalis exceedsthe Si/Al increase
required for the electrical neutrality of the crystal, suggestingthat some
other cations are required to compensatethe excessnegative charges of
the tetrahedral layers. In Table 1 the chemical and physical properties
of these sericites are summarized.
ExpBnrlrBNrAL RESULTS
Infrared spectra of a number of specimenswere obtained by using a
Shimazu SheisakushoInc. IR-27 infrared spectrometer with either a
NaCl or KBr prism. Figure 1 illustratesthe room temperaturespectrabetween 5000 cm-l and 1250 cm-1 of some representative specimens.An
absorption band around 1410cm-l is seenclearly along with a 1620 cm-r
band which represents the bending vibration of the interlayer water.
Nlortland et al. (1963) made a detailed examination of these bands in
their study on an interaction between ammonia and montmorillonite,
and assignedthe 1410 cm-1 as being the zavibration of the ammonium
ion. Vedder (1965)has observedalso an absorptionband at around 1430
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cm-1 which representsNH++ ions located in the interlayer of muscovite
substituting for potassiumions. With the z+vibration of the ammonium
ion at 1410 cm-l, its stretching vibration should be observedat about
3300 cm-1.In the presentinvestigation,however,the latter was obscured
in generalby an overlap of the HrO stretchingband; but in the spectraof
specimen302 (10.2A type). with lessinterlayer water, the band is shown
clearly along with the 1410cm-l band (Fig. 1). In the heated specimens
which will be describedbelow, thesebands were observedalso at 300" C.,
where the absorption bands of the interlayer water disappeared.
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.!'ro. 1. Infrared absorption spectra between 5000 cm-r and 1250 cm-1 of the
four difierent tvpes of sericites.
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The chemical analysis of ammonium ions was made by a method described by Erd et al. (1964), and the results also indicated the presence
of ammonium ions in thesesericites,amounting to 0.44/6 ((NHDTO) for
t h e s p e c i m e n3 0 4 ( 1 0 . 0 5A t y p e ) , I . 7 7 % f o r 3 0 2 ( 1 0 . 2A t y p e ) , a n d l ' 5 7 7 a
lor 323 (10.5 A type), respectively. This correlates fairly well with the
infrared data.
A further confirmation for the presenceof NHa+ ions was obtained by
heating the specimensat 300o C. and 650o C., respectively' Following
the quenching of the specimento room temperature, infrared absorption
bands were examined for each specimen with the result that the t620
cm--1band disappeared at 300" C. whereas the 1410 cm-l band was still
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Frc. 2. Weight-loss curves of the four difierent types of sericites.

of the 1410cm-r.
present.Heating at 650oC. resultedin a disappearence
the specimens.
to
rehydrate
not
care
was
taken
In these experiments,
Inasmuch as the decompositionof the structure was observedat about
800' C. for almost all the specimens,measurements of the weight-loss
upon heating were made of the specimensof the four different types at a
heating rate of 2" C.fmin in air up to 800o C.; some of the curves are
illustrated in Fig. 2. The curves can be divided into two regions, below
and above 400' C. In comparison with the infrared observations, the
weight-loss below 400' C. can be attributed to the dehydration of the
interlayer water. A subtraction of this water from the total ignition loss
gives4.6/6 for 301 (10.0 A type), 5.0/6 for 304 (10.05A type),7 -0/6lor
302 (10.2 A type), and.6.4/6 for 323 (10.5 A type), respectively. In the
range above 400' C., a further subtraction of the amount of ammonium
ions in these specimensresults in 4.5/6 for 301, 4.6/6 f.or 304,5-2/6 Iot
302, and 4.8/s for 323, respectively. The resulting ignition losses are
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nearly equal to the amotint of the structural hydroxyl ions in an ideal
muscovite layer, suggesting that the weight-loss above 400' C. involves
the liberation of both the interlayer ammonium ions and the structural
water.
DrscussroN
In sericitesor so-calledillites, the presenceof hydronium ions (H3O+)
has been frequently suggested.These suggestionsare based mainly on
either weight-loss studies which seem to suggest a presence of strongly
chemisorped interlayer water, or on charge balance requirements
throughout the crystal, but no direct evidencehas yet been obtained.At
an early stage of the present investigation, the presence of hydronium
ions was assumedin order to interpret the excessdecreaseof alkali ions
over the increase of the ratio, Si/Al, in the tetrahedral layers, and also
the abnormal weight-losscharacteristicsof the disorderedsericites(Fig.
2). As describedabove, however, the interlayer ammonium ions can account for these abnormalitieswithout assumingthe presenceof hydronium ions, except that the specimen302 still retains a little excessof the
ignition loss (about 0.7/) after the subtraction of ammonium ions, which
may indicate the presenceof HaO+. Without direct evidence,however,
presenceof the hydronium ion is still open to question. Details of the
present investigation will be reported in the near future.
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VARIATIONSOF THE BASAL SPACINGSOF MUSCOVITEIN
SILLIMANITE-BEARINGPELITIC SCHISTSOF
NORTHWESTERNMAINE
CnenrBs V. Guroorr4 Dept. of Geology,Uniaersi,tyof California,
Dovis, California.
fNrnooucrrorq
During a detailedpetrologicstudy of the pelitic schistsof N.W. Maine
(for location see Fig. 1, Guidotti, 1963) it became apparent that the
basal spacingsof muscovite in sillimanite-bearingrocks fall into dis-

