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SI-O ABSORPTION BAND NEAR 1000 cm-r AND OH ABSORPTION
BANDS OF- CHLOITITE
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AND

K.q,onu OrNuul, Naturol Science Laboralory,
Toyo (Init'ersity, Tokyo, Japan.

Infrared analysis was made on several specimens of chlorites from

Japan which were previously studied in detail by X-ray diffraction,
chemical analyses. Their infrared absorption in the region of 450-900
cm-1 were presented in a previous paper (Havashi and Oinuma, 1965).
The present paper deais with absorption bands in the region of 3800-900
cm ' .

SpBcr iunNs AND ExPERTMENTS

The specimens dealt with are 14 A chlorites having different chemical
compositions as l isted in Table 1.

Specimens for infrared anaiysis were prepared by the Nujol paste
method and the KBr tablet method. Specimens prepared bv the Nujol
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Frc. 1. Infrared absorption spectra of chiorites in the region of 1200-800 cm-l.

paste method were used mostly in obtaining infrared absorption spectra

of the OH region. Absorption spectra were obtained by the Japan Spec-

troscopic DS-401-G grating-type spectrometer.

Si-O AssonprroN BeNp NBan 1000 cm-1 rN Cnr.onrrp

The Si-O absorption band at 1000 cm-r was previously studied by

Tuddenham and Lyon (1958) who showed that the band varies with the

amount of AI3+ in tetrahedral site and total iron.
Figure 1 i l lustrates the absorption bands of the respective specimens.

Positions of maxima of these bands were plotted in Figure 2(A), a tri-

angular diagram of Al3+, Mg'+ and p.z+1-Fe3+*Mn2+ which are the

major components in octahedral position of chlorite. Figure 2(A) re-

veals the tendency that the wave number of absorption bands becomes

larger when Al3+ is abundant, whereas it is smaller in the specimens con-

taining much Fe2+*pga+f nv{nz+ and Mg2+. Figure 2(B) shows the re-

Iationship between 6 parameter and position of absorption band. There
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Frc. 2. A. Triangular diagram for octahedral AI, Mg and Fef Mn, showing position of
main Si-O absorption band of each specimen. B. Relationship between b parameter and the
position of absorption at 100tt-973 cm-l.

is a general tendency that the wave number decreases with increase in
D parameter. In the chlorite specimens used for this study, the amount
of AI3+ in tetrahedral site is 0.74 to 1.38; within this range the position
of absorption varies with mass and radius of the ions present in the
octahedral sites and the wave number decreases as & parameter in-
creases. Absorption near 1000 cm-r is due to Si-O stretching vibration
and its decrease in frequencv may be explained by the fact that the bond
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Fre. 3. Infrared spectra of chlorites in the OH region. Numbers

correspond to specimen numbers used in the text.

strength is weakened by an average increase in the Si-O distance. It is
probable that an increase in 6 parameter generally signifies an average
increase in the Si-O distance.

OH AssonprroN BaNos oF CHLoRTTE

Figure 3 shows the absorption spectra of chlorites in the OH region. In
trioctahedral chlorites, two broad bands are noticed generally at 3586
-3560 cm-1 and 3436-3400 cm-l. Specimen No.5 shows a small but
distinct absorption band at 3683 cm-l. Specimen No. 6 also has a small
shoulder near 3680 cm-l. Serratosa and Vinas (1964) recognized these
three bands, and showed that the two broad bands (3565 cm-1 and
3427 cm-l) are attributable to OH groups of brucite layers which are as-
sociated with the basal tetrahedral oxygens of the adjacent mica layers.
In other words, they interpreted that the difference in the OH. . . . O
distance caused the absorption bands. They also reported that the ab-
sorption at 3680 cm-1 resembles that of trioctahedral mica and is ascribed
to OH of the mica laver of chlorite.
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In Fe-chlorite (No. 9), the maximum wave number of OH absorption
is recorded at 3560 and 3400 cm-1; these values are smaller than those
(3580 and 3417 cm-r)  of  Mg-chlor i te  (No.5) .  In  chlor i tes (No.7 and
No. 8) having compositions intermediate between the above two groups,
the position of absorption bands also shows intermediate values. In
general, with increasing distance of OH. . . O, the frequency of vibra-
tion increases, so that the distance between OH of brucite layer and
tetrahedral oxygens in Fe-chlorite is supposed to be smaller than that in
Mg-chlorite. Moreover, the bands may be influenced by difference of the
cations in brucite layers. The band at 3683 cm-l as observed in Mg-
chlorite is probably due to OH in talc layer in its structure, because the
band remains at temperature between 630oC and 820oC after dehl'dra-
tion of brucite layer.

Specimen No. 1, dioctahedral chlorite, has three distinct absorptions
in this region, i.e.,3620,3520 and 3340 cm-l. These absorptions are en-
tirely different from those observed in Mg- and Fe-chlorites. In diocta-
hedral mica, absorption due to OH occurs at 3620-3650 cm-l, so the
above-mentioned 3620 cm-l absorption, or part of it, is probably due to
OH of sil icate la1'er in Al-chlorite; other absorptions may be due to OH
of gibbsite layer.
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