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SI-O ABSORPTION BAND NEAR 1000 cm™' AND OH ABSORPTION
BANDS OF CHLORITE
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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™! were presented in a previous paper (Hayashi and Oinuma, 1963).
The present paper deals with absorption bands in the region of 3800-900

cm™,

SPECIMENS AND EXPERIMENTS

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

Specimens for infrared analysis were prepared by the Nujol paste
method and the KBr tablet method. Specimens prepared by the Nujol

TaBLE 1. CHEMICAL FORMULAS OF CHLORITES

n?eprchi:). Species Tormula b pa(rgr)neter
No 1 Al-chlorite (Cag,110M g1 11sMne 004Fe§;33Fe§ ;45Al3 017) (Aln 750513 261)O10(OH )g 9.03 Hayashi and
Oinuma (1964)
No. 2 MgAl-chlorite (Can_ 100Mg2 gnsFe?:mAIz 351) (Al1 118512 882)010(GIT)s 9.19 Hayashi (1961)
No. 3 MgAl-chlorite (Cao,omMgs zsterzy.erssFngrsgaAl] 237) {Aly 213512 786)010(OH g Q.18 Hayashi (1961)
No. 4 MgAl-chlorite (Cao.090Mg3 MﬁFE:t'VMFCI?_: 90Alz c99) (Al 339812 670) O10(OH )z 9.17 Hayashi (1961)
No. 5 Mg-chlorite (Mgy 736Mn(\_(‘/54Fe:,;74A11_155)(All_27(!Si?_730)0]ﬂ(0H)5 9.21 Shirozu (1958)
No. 6 Mg-chlorite Mgy mFef)rauFez?‘—nsAh_zs)(Ah_anie 80)O010(OH )s 9.22 Sakamoto and
Sudo (1956)
No. 7 FeMg-chlorite (Can ngMgz.nFeeruFngrszAlv 17) (Al 38Si2.62)O016(0OH)s 9.29 SaE‘.i)Qa;ggi Sudo
35
No. 8 TFeMg-chlorite (Mg‘z_BG(IMI’ID_MlFeifMﬁFelS}TlMAll_1?7)(A11_3F65i2 694)010(OH )5 9.29 Shirozu (1958)
No. 9 Fe-chlorite (Mgo 789 Mno bssFeZ:23F62+1zaA11,453) (Al 130512 270)010(OH )s 9.35 Sudo (1943)
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F16. 1. Infrared absorption spectra of chlorites in the region of 1200-800 cm™.

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 ABsorPTION BaND NEAR 1000 cn—! 1N CHLORITE

The Si-O absorption band at 1000 cm™! was previously studied by
Tuddenham and Lyon (1958) who showed that the band varies with the
amount of A3t in tetrahedral site and total iron.

Figure 1 illustrates the absorption bands of the respective specimens.
Positions of maxima of these bands were plotted in Figure 2(A), a tri-
angular diagram of AI*f, Mg?* and Fe?t+Fe++Mn?t 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 Al** is abundant, whereas it is smaller in the specimens con-
taining much Fe?*+Fe3*+Mn?t and Mg?*. Figure 2(B) shows the re-
lationship between & parameter and position of absorption band. There
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F16. 2. A. Triangular diagram for octahedral Al, Mg and Fe+Mn, showing position of
main Si-O absorption band of each specimen. B. Relationship between & parameter and the
position of absorption at 1004-973 cm™.

is a general tendency that the wave number decreases with increase in
b parameter. In the chlorite specimens used for this study, the amount
of A’ 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~—' is due to Si-O stretching vibration
and its decrease in frequency may be explained by the fact that the bond
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Frc. 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 b parameter generally signifies an average
increase in the Si-O distance.

OH ABsorRPTION BANDS oF CHLORITE

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™! and 3436—3400 cm~'. Specimen No. 5 shows a small but
distinct absorption band at 3683 cm™. Specimen No. 6 also has a small
shoulder near 3680 cm~!. Serratosa and Vinas (1964) recognized these
three bands, and showed that the two broad bands (3565 cm™* and
3427 cm™Y) 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—! resembles that of trioctahedral mica and is ascribed
to OH of the mica layer 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™'; these values are smaller than those
(3580 and 3417 cm™!) of Mg-chlorite (No. 5). In chlorites (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™! as observed in Mg-
chlorite is probably due to OH in talc layer in its structure, because the
band remains at temperature between 630°C and 820°C after dehydra-
tion of brucite layer.

Specimen No. 1, dioctahedral chlorite, has three distinct absorptions
in this region, i.e., 3620, 3520 and 3340 cm~'. 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™, so the
above-mentioned 3620 cm~! absorption, or part of it, is probably due to
OH of silicate layer in Al-chlorite; other absorptions may be due to OH
of gibbsite layer.

The writers express their sincere gratitude to Prof. T. Sudo of the Tokyo University of
Education, for valuable suggestions rendered during the course of this work. Thanks are
also due to Prof. H. Shirozu of the Kyushu University, for offering valuable specimens. The
writers are indebted to Prof. K. Suzuki of the Tokyo University of Education, for providing

convenience in the use of the spectrometer. The writers are grateful to Dr. H. Sakabe of
the National Institute of Industrial Health for continuous encouragement.
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