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Table 3. comparison of slopes and equilibrium pressul€s obtained from our data

with that of others.

Crawford Boettcher Johannes
and and and

Hoersch WYllie Puhan
(1e68) (1e71)

Slopo of the boundary curve (bars/degree C) 13 ' 8* LB '7** 16 ' 7***

Pressure of 0o C Intercept (kbars) 3'04 2'82 1'99

Pressure at 100o C (kbars) 4 . 4 2  4 . 1 9  3 . 6 6

* slope based on least squares determination from data presented in Table 2.
** slope calculated from points 4800 c, 9.4 kbar and 4000, 8.3 kbar (Fig. 1).

*xx 51on" calculated from points 300oC, 7 kbar and 180o, 5 kbar (Fig' 1)'

Acr<rvowr,uoclrnNts

We gratefully acknowledge the financial support given us by the Ida II'

Ogilvie bequest to the Department of Geology, Bryn Mawr College'

Rrrnnnrcns

Bonrrcnnn, A. L., .rNn P. J. Wyrr,rn (1968) The calcite-aragonite transition

measured in the system CaO-CO-HaO. J. GeoI' 76, 314-330'

cnewrono, w. A., aNn W. S. Fvrs (1964) calcite-aragonite equilibrium at 100'c.

Sci,ence, 144, 1569-1570.
JorraNNns, W., aNn D. PuneN (1971) The calcite-aragonite transition, reinvesti-

gated,. Contrib' Mineral- Petrologg 31, 28-38'

American Mineralogist
Vol. 57, pp. 998-1002 (1972)

THE USE OF FAR INFRARED INTERFEROMETRIC
SPECTROSCOPY FOR MINERAL IDENTIFICATION

Svr,vre J. LensoN, G. W. F. Penuon, AND H. A. Gnnnre, Department ol
phEsics and, Astrophysics AND E. E. LARsoN, Department of Geol,ogg,

Uniuersity oJ Color'ado, Boulder, Colorad'o 80902

Assrnecr

Inter{erometric infrared. spectroscopy in the range 20-400 cm-l can provide

a simple method for differentia,tion of the major mineral groups, and of indi-

viduai types within each group. Results a.re shown for some representative

micas and clay minerals.
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fNrnoriucrroN

Frc. 1. Far infrared transmission spectra of some cray minerals. Distinct
similarities can be seen between the spectia of individual membe* of the
kandite group (curves A, B, and C),
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Rssur'ts'wu CoNcr'usroxs

In tr'igures L and 3 we give examples of transmission spect'ra of some

clays arid micas. They we-re all obtained by a Michelson interferometer

(Chantry et at.,1969) used in combination with a signal analyser' A

spectral resolution of 4 cm-1 was sufficient to locate absorption features

\o ! 2 cm-l. The clay samples, aftel
mulled in petroleum jelly, were sup'
window in the evacuated samPle
particle size, although less than 10[
considerable scattering loss at, high
acteristic absorption spectrum of tl
ground intensity which increases ir

The mica specimens were cleaved to give samples of the .order 
of a

hundred micrometers thick. The spectra were then obtained for a

direction perpendicular to the cleavage plane'

Figure i gio.. a list of the clay minerals studied' with a pictorial

dispiay of iheir characteristic absorption frequencies derived from

spectra, of which examples are shown in Figure L' The height and

width of the triangles give a representation of the relative intensity

and width of the observed absorption features. From these illustrations
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Fra. 2. Schematic representation of the major far infrared absorptive featirree

of some claY minerals'
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Frc. 3. Far infrared transmission of some micas: A, muscovite (0.04 mm);

B, lepidolite (0.04 mm) ; C, biotite (0.10 mm).

it can be seen that no two of the clays studied have identical far
infrared spectra. However, within a particular group, the spectra
show definite similarities. This is also illustrated in Figure I which
shows three members of the kandite group; halloysite, kaolinite, and
dickite. We also verified that samples of the same clay obtained from
different localities had the same absorption features.

When we compare our spectra of clays with those in the literature
(Angino, 1964), we find that in general we confirm the results of the
earlier work for frequencies higher than 250 cm-l but that there are
substantial disagreements with the earlier observations at lower fre-
quencies. We believe that this kind of discrepancy may come from the
very great difficulty in avoiding stray radiation effects in grating
spectrometers at long wavelengths when these are used to measure
samples having large radiation losses.

In Figure 3 we show spectra of some members of the mica group
in the range 20 cm{ to 250 cm-l. Again it can be seen that they are so
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markedly different that they could readily be used as a means of

recognizing the mineral.
we believe that interferometric spectroscopy may be extended to

both qualitative and quantitative analysis of many other mineral
gtotpr. Also, since the far infrared spectrum generally has its origins

in fott.t giving rise to lattice vibrations, it is sensitive to structural

as well as to chemical variations in minerals. Thus this technique may

be especially useful in the identification of the particular structural

state of a mineral. An excellent exarnple for study might be the

potassium feldspars.

R^nrpnnNcns

ANcrrvro, E. E. (1964) Nature,2o4, ffi9.
AnoNsorv, J. R., aro H. G. MclrwrnN (1966) Prog. Astroruzut. Aeronaut. 18' 291.

Cn,$.rrnv, G. W., Hnr,nr.r M. Evews, Jour.r CseNrsEBr.ArN, eNn II' A' GnaBIp
(1969) Infrared, Phus. 9,85.

Esrsp. P. A., J. J. Kovecr, ,rNn C. Itrss (1968) Anal' Chem.40, 358'




