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fragments. Where great effort and time was formerly consumed in get-

ting a platy mineral particle to stand edge-wise by means of broken pieces

of cover glass-only to have the index oil float the particle away-the
mineral may now be crushed and sprinkled over the tacky mount. A

quick examination of the slide wil l usually reveal the orientation desired.
The gelatin is neutral to all the immersion oils in current use. How-

ever, the mount cannot be used with crystals easily soluble in water or

with an immersion media having water as a component. The thin coat-

ing allows a ready determination of the Becke line and oblique il lumina-

tion tests. The mount may be used to good advantage with the universal
stage.

RrreneNcrs

Fetnlarnu, H. W., 1943, Gelatin coated slides for refractive index immersion mounts:

Am. M iner atr., 28, 39G397 .
Hetnnnr, Paur,, Jn., 1942, Petrographic microscope siides of detrital mineral grains:

J our. Sed.. P etr ology, 12, 90-91.

Mansuar-1, C. E., eNo Jrrrnrus, C. D., 1945, Mineralogical methods in soil research:

The correlation of soil types and parent materials, with supplementary information

on weathering processes. C. Gelatin slide method for mounting soii separates for

microscopic study: Soa'l Sci.ence Soc Amer. Proc.,l0' 397-1105

VnnnNnrva., N., eNo Mnr.,lNcnor.rx, N., 1932, The theodolite immersion method, etc.:

Trans. Sci. Inrest. Inst. Ind'ustry, No. 503. Inst. App. Miner', Paper 54 (Russian and

English).

THE AMERICAN MINERALOGIST, VOL. 45, SEPTEMBER-OCTOBER, 1960

DEHYDRATION STUDIES BY INFRARED SPECTROSCOPY

J. M. Sennerosl, Instituto de EdaJologia, C.S.I .C., Mailrid, Spa'in.t

Whiie studying the orientation of OH bond axes in layer sil icates
(Serratosa & Bradley, 1958) by their absorption in the O-H stretching

frequency range ( = 3700 cm.*1) some concern was felt because no flexion

frequency was certainly correlated with the stretching feature which

was uti l ized. The proper allocation of a band to this expected mode is

now arrived at by following the course of dehydration of a montmoril-

Ionite from Tidinit, Morocco, and a nontronite from Utah, each previ-

ously characterized by r-ray diffraction.
Samples of each were dispersed, and ( 1 p fractions were permitted

lo evaporate on plastic slides. Dried fi lms were then peeled ofi for ex-

amination.

1 Experimental work conductecl whiie on leave at the Illinois State Geological Survey,

Urbana, Illinois.
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Frc 1. Infrared spectra of f idinit montmorillonites: (A) Air dried. (B) Dried at 200" c..
and for two incidence angles. The bands from the Nujol have not been includecl.

Figures I and 2 present the absorption spectra of the samples, air
dried, and after drying at 20o" c. The heated films were covered with
Nujol to minimize rehydration from the atmosphere. rn each case heat-
ing dispelled the water absorption bands at 3400,3240 and 1640 cm.-l,
but the structural oH stretching frequency between 3600 and 3700
cm.-l persisted and was not markedly influenced by change of the
angle of incidence of radiation to the clay film (characteristic of diocta-
hedral composition).

The greatest lower-frequency difierence between the two minerals
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Frc. 2. rnfrared spectra of nontronite: (A) Air dried. (B) Dried at 200'c. and for two
incidence angles. The bands from the Nuiol have not been included.
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[rc. 3. Infrared spectra of Tidinit montmorillonite heated at increasing temPeratures.

was an absorption feature appearing at 915 cm.-1 for the Tidinit mont-

moril lonite, but at 820 cm.-1 for the nontronite.

In Figs. 3 and 4 are superposed absorption records following heating

at successively increasing temperatures. The 915 cm.-l at 820 cm'-1

bands decrease in intensity at rates concomitant with those of the

stretching frequency in each case, even though practical dehydration

of the montmoril lonite requires heating to nearly 600o C., but that of

the nontronite only to about 425" C.
Aithough any lowering of the frequency of the stretching vibration

by heavier octahedral ion neighbors was within the l imits of precision

of the frequency measurements in the previous study, the effect of

heavier octahedrai neighbors on the OH flexion frequency is pronounced.

In these layer structures dioctahedral compositions provide each

structural OH with two octahedral ion neighbors, and in the case of

the nontronite, it is even possible to speculate that the doubtful fea-

ture at about 860 cm.-l, which loses intensity less rapidly than the 820

cm.-1 feature, represents hydroxyls which have one Fe and one AI or Mg

neighbor.
This same allocation of bands at 910 and 938 cm.-1 in kaolinite and at

820 cm.-l in nontronite to H-O ' '  '  AI+3 and H-O ' Fe+3 respectively

has now been authenticated by Stubican and Roy (1960) on the basis
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F'rc. 4. Infrared spectra of nontronite heated at increasing temperatures.

of comparisons of spectra for these minerals with those of their deuter-
ated synthetic analogues.
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X-RAY DIFFRACTION TECHNIQUE FOR SMALL SAMPLES

RoNrlo K. Sonelr, Deparlment of Geology, Wash,i.ngton State
LI ni.a er s ity, P ullm an, W os hi.n gto n.

rn work with the r-ray powder camera, little difficulty is found in
preparing suitable powder mounts from samples weighing several milli-
grams' but when samples of a much smaller size are used, suitable
mounts are not easy to prepare using ordinary techniques. consider,
for example, a few particles perhaps less than 10 microns in size scratchecl
from a mineral grain. A sample of this kind may be required if a pure




