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AnSTRACT 

A number of specimens of' ditTcrcnt spccic~ of Indian mica. induuin!\ 
Muscovite, Lepidolite, Biotite, Phlogopitc and MahadcyilC haw heen 
studied by X·ray powder technique, and inlcrpltlnar 'p;,dng> and relative 
intensities of the various patterns have been reported. 

l. INTR()l)l)CrlON 

Study of mica species by X-ray methods mostly using p,)wder technique, had 
been made by a number of workers, Jackson and West (1931). Na,whchmidt 
(1943, 1937). Maegdefrau and Ubrich Hofmann (1937). Van Dijke Bealty (1941)) 
and others. Most of the data are recorded in the A.S:r.M. Indtx. Ramaseshan 
(1945), while investigating a species of mica of the • Bison hill r;m!~e' !Eastern 
Ghats), established a new species of mica, Mahadcvite, largely on the ba~is of 
chemical composition and study of some of its optical properties. It b considered 
worthwhile to investigate the latter along with other sp<'Cies of mica available in 
various parts of India by X-ray diffractioll methods for making It ,.mlpar,,!j, c 
study of the same. For this purpose, therefore. a variety of spedes including 
Muscovite, Phlogopite, Biotite, Lepidolite and Mahadevite wilh different speci­
mens obtained from different sources have been studied and the results are given 
in this paper. 

2. EXPERIMENTAL PROCEDURE 

The specimens have been investigated using X-ray diffraction powder technique. 
Unicam 9 em. (diameter) powder camera has been used and it was pr~\ iou,l> 
calibrated with NaCl powder picture. The mica specimen was ground to \"<'1)' 

fine powder till the powder lines showed no spotty structure. The powder was 
mounted on a very fine glass fibre in a base of collodium. Exposure times, tube 
current and voltage have been kept identical for all the specimens so that com­
parison could be made under similar conditions, 

Since in general the lines were rather broad., the middle point of each line was 
taken for the purpose of measuring the interplanar distances. The distance 
between the powder lines was measured by using a pair of dividers and accurate 

• ShDrt·\ime worker from the UniverSity of Travancore. 
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glass scale. The sodium chloride powder pattern used for calibration was very 
sharp and the measured interplanar distances agreed well within ± 0·5% on the 
average with the standard spacings given for the substance. Since the mica patterns 
were rather broad and diffuse in genetal, the accuracy of measurements of the inter­
planar spacings is lower than in the case of sodium chloride pattern and the maxi­
mum error may be ± 1 %. Of course, the measurements in the high-angle regions 
are theoretically more accurate but this was in part offset by the fact that at high 
angles, the Jines were in general weak and diffuse. Cu Ka radiation was used 
throughout. 

Visual method of estimating the relative intensities of the powder lines was 
used in the investigation. For this purpose, calibrated intensity scale of sodium 
chloride pattern with the known intensity ratios was used. Using the same speci­
men of sodium chloride mounting, four powder pictures under identical tube condi­
tions were taken with exposure times 30, 20, 15, 10 minutes respectively and 
developed under identical conditions. The four pictures provided a sufficiently 
accurate intensity scale for measuring the intensities of the mica patterns. 

Three different specimens of Muscovite, two of Phlogopite, two of Lepidolite, 
one of Biotite and two of Mahadevite have been studied. Besides, two other 
specimens whose identity was not exactly known were also studied. The spacings 
and the relative intensities of the lines are given in the following tables. Mention 
must be made, however, that the strongest lines corresponding to the reflections 
from the cleavage planes are more or less saturated in all the patterns and so estima­
tion of their intensities would necessarily be very approximate. As had been sug­
gested by Van Dijke Beatty (1949) it would probably be much better if in tabulating 
the relative intensities in mica the two intense lines were omitted. 
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3. RliSlILt'S 

TAIlI.E 1 

Muscovite' 

Spedmm(J) Sp .. dlllt'/l (2) .\1','. h" . • , (.11 
___ ~~~~~. ___ .~~ __ ~.c._ .,~_." 

Spacing Spacing Sp~dng 
in A Intensity inA Intensity in A irllcn,ny 
units units Il!lit~ 

4·33 60 2·784 13 4'~15 47 

3·78 2·8 2'548 120 3·21 .Ii 

3·27 13 2-352 13 2'95 III 

2·95 g'7 2-212 13 2-'l~4 if I 

2·784 8-7 2-121 20 2-S4~ 8U 

2-548 80 1-985 20 2'3115 S 

2'385 8-7 1·63& 24 2·112 <} 

2·212 8-7 1·504 47 2'121 12-5 

2-121 9 1·349 7 1-961 II> 

1·961 8·7 1·300 7 1'638 IS 

1·638 11 1·246 6 1·S04 16 

1·504 16 1·349 4·5 

1·349 4·5 !·291i 5 

1·298 4·4 1·246 4·4 

1'246 4'5 
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TABLE II 

Phlogopite 

Specimen (1) Specimen (2) 

Spacing Spacing 
inA Intensity in A Intensity 
units units 

4·33 6 3·27 70 

3·24 80 2·591 70 

2·574 70 2· 386 24 

2·386 24 2·245 6'5 

2·245 2·152 35 

2·152 24 1'985. 24. 

1·985 24 1'671 24 

1·671 18 ]'525 47 

1·525 24 ]'37 9'5 

1·370 7 ],319 6 

1-319 1·134 4'5 

1-309 1·003 2·2 

1·263 0'994 2·2 

1·134 2·2 0'976 2·2 

1·003 2·2 0·914 2:2 

0·994 2',2 0·890 2,2 

0-976 2'2 

0·928 1·8 

0,890 

a2 
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Speciml'n (I) 

Spacing 
in A Intensity 
units 

3·27 27 
2-548 7 
2·l2! 2'2 
l·n5 4·4 

1·824 l·g 

1'638 1'8 
1·490 1-8 

Specimen (1) 

TABLE III 

Lepidolite 

Spacing Srad!!!! 
in A Intensity in A Intel1,il: 
units unit, 

4-33 .15 1'91<5 J(, 

3·27 35 1·671 II> 

2·95 5 1·50J III 

2·784 6·2 I' .14') (, 

2'54~ 60 j·290 6·:: 
2'213 5 I'Z~1> 5 
2-121 13 

TABLE IV 

Biolill' 

Spf!CitneJI (21 

.----------. -" ,-... ~~---.. -.-
Spacing Spacing 

inA Intensity in A In(cn~ity 
units units 

","~·,",~o· .... ",_·_ 

4·33 2·2 1-525 35 
3-27 40 1-37 7 
2·591 40 1-319 " 2·55 0-9 1-134 I·g 

2·386 16 ]-096 1-8 
2·245 5 1·008 2·2 
2·152 18 0·994 2·2 
1·985 16 0'976 1-8 
1'868 0-9 0-914 4·4 
1,671 19 0·892 4·4 

------ ,~-.~-.,~ 
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TABLE V 

Mahadevite 

Specimen (1) Specimen (2) 

Spacing Spacing 
inA Intensity inA Intensity 
units units 

4'33 5 4·33 4·4 
3 ·27 80 3 ·27 24 

2'836 2·8 2'591 35 
2'591 120 2·464 Jo8 
2·464 3 ·4 2·386 6·5 
2·386 16 2·245 4-4 

2·245 8·7 2'152 16 

2'152 47 1·985 15 
1'985 47 1·671 16 
1·671 47 1'525 20 
1·531 70 1·36 6 
1·36 18 1·319 4·5 
1·329 6·5 1·134 1·8 
1·3095 6·5 I'Q96 1·8 

1·221 2·5 0·994 1· 8 
1·134 6·5 0·974 0·9 

1·067 2·8 0·914 0·9 

1·008 6·5 0·890 0·9 
0·978 7·0 

0·917 5'0 
0·892 4·5 

0·854 2·8 

0·841 2-8 

0·824 0·9 

Two specimens whose identity is not exactly known were also studied. One 
of them was of uniform bluish green colour with the usual vitreous lustre and a 
specimen of about 1 mm. thick is completely opaque. The results of the two 
are given in Table VI. 



!O6 

TAlIn: VI 

lJ/uish Xl'ecn \'u!'it'fy (1nid('!!!;I}~".1 ~tn"mllJ 

Spacing 
in A Intensitv 

Spadng 
inA in~(,'lhiiY 

units units 

3· ,~ 6() 4·2 {,(l 

2·7K1 J 'Z [,II 

2·547 21l > Xl) ~; 

2·3B6 !(, 2·7301 X 

2·245 6·5 2·5·1'1 hO 

[·985 lY 2·.'l~'J 2 

I '~6~ 2·g 2·2lJ ~, 

J ·824 2'/\ 2·122 1:\ 

]·56 j'8 1'<)(11 20 

1'531 7 1'f>311 16 

1'504 2·2 1'49 1(, 

) ·393 5 1<H9 (,·s 

1·329 0·9 1-:10 5 

1·29 2-2 1·246 5 

\'237 2,2 

...... """"-''''''"-''''''''--

4. SOME OnSERVAT!Ol\S AND CONCI.I.lSIONS 

At the outset it might be mentioned that in all the mica pa1t~rtI';. the back­
ground intensity is very large and variable from ~pecimen to speCiltMl. This 
makes the estimation of intensities unusually difficult. Examination of {he vllrinus 
tables shows that there are significan.t variations in the occurrence of liuc'> from 
specimen to specinien; and there are variat.ions in spacings Of in!ensiti(;, Qr bo(h 
in all the specie~ and even in different specimen. of the same sp''Cics. Our ob$crvu­
tions are in conformity with those made by Van Dijke Beatty and others. '[his. 
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however, is probably to be expected in view of the fact that the composition of 
mica is extremely variable both qualitatively and quantitatively. 

Howev,r, if we confine ourselves to the three strong powder lines correspond­
ing to the approximate spacings 4·33, 3,27, 2·59 A and their relative intensities, 
there does seem to be some indication to distinguish between muscovite, phlogo· 
pite, biotite and mahadevite, muscovite having a relatively very intense 4·33 A 
line. But a larger number of specimens of each species must be studied before we 
know the precise import of these relative intensities as the latter change from 
specimen to specimen. 

This leads one to the conclusion that although X-ray powder technique is a 
powerful method in identification analysis, it proves to be a rather difficult one in 
the case of micas. 
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