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ALLUAUDITE AND CARYINITE
D. JeroME FISHER, University of Chicago.

That alluaudite and caryinite are isostructural was pointed out by
Strunz (1960). Using the less oblique 12;/a cell for alluaudite (Fisher,
1956), the powder data (Fisher, 1955) are indexed as shown in Table 1,

TABLE 1. POWDER PHOTOGRAPH DATA

Alluaudite Caryinite
No. dy dm Ly I ki d I hkl
| 8.19 . 3 2-3 110 8.60 1 110
2 6.27 9 8 020 6.59 1 020
S 5.67 0 0 011 6.05 1 011
3 5.47 5.5 7 4-6 200
=, i i 5.10 1 =
— = 4. - 3 == =
— 4.30 4 --- 1i—- 121 4.54 1 121
dab | 4.18-14 4.16-12 5,3 1-3 211, 220 4.45 1 211
— 3.99 - - 0 121 4.19 1 121
— 3.9t —eea. 1 0 130 4.09 1 130
- 3.71 eeaa- 1— 0 211 3.88 1 211
5 3.49 3. 5148 7+} 5-7 310 3.69 1 031
5 031 3.64 1 310
- : 3.35-31 1
6a 3.1 3.20 1 1 002 3.39 1 002
= 3.33 1 - -
6h 3.13 3.16-11 6 1 040 3.29 2 /040
'S 3.07 3.09-05 9— 5-8 112 1112
8 3.05 3.055 7 37— 231 3.21 1 231
9 2.964 2.97 5= 11— 321 3.14 2 202
10 2.917 2.93 54 1— 202 3.12 1 21
1la 2.868 2.91-88 7+ 1-2 112 3.03 3 112,022
116 2.849-36 2.86-85 5,9 1-3 231,022 2.964 1 231
11e 2.760 2.82-77 9 1-3 2.903 2 141
12a 2.745-34 2.74 6,9— 7= 330, 400 2, .868} 10 330,240
12h 2.715 2.74-72 9 10 0 2.849 00
13 2.696-80  2.71 1-,5 Fo 321,141 2.810 1 321
14 2.647 2.67-64 7+ 1-2 222 2.790 2 ---
15 2.600 2.61 5 1— 202 2.730 2 202

(continued on next page)

Explanation of columns
No. =The number of the line as given in Fisher (1955)
dc=(Calcu)lated spacing assuming I 21/¢ with e =11.03, b=12.53, ¢ =6.40, 8=97°34" as given in Fisher
1956 .
dm =Measured spacings from Fisher (1955)
I;=Uncorrected visual intensities estimated from single crystal photographs of the Buranga alluaudite,
Those not observed are indicated by a dash.
T, =Uncorrected visual intensities from Fisher (1955).
Note; the caryinite figures are taken (with minor modifications) from Bostrém. The 3.14 spacing is a
calculated value (with intensity from a Weissenberg photograph), since it was shadowed by a line
from the standard.
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TaBLE 1.—(continued)

Alluaudite Caryinite
No. di 1, ekl d ikt
16 2,59 3+ GBO 5 f1a2
17a 2.54-53 211, 313
176 2.52-50 54,7+ 650 1 s
- 2.45 =
18 2.42-39 -2 536 2 132
2.32- 51— 1
19 A4S 1 411
2.35 7 |
20 .25- 1,5 l}
2.22 — 1] .363 1 042
2.20~ 0, — .329 1 332
21
2.18 0
22 2.17-15 1—,7 .258 1
._,()
23 2.097 [
1+
2.10- 7,9
24a
2.08 1+
2.08~ 7,3
24b
2.05 1—,14)
s e 1=
9 .080 1 152
— 1.98
— 1= 072 1 332
25a 1.96-94 a5 260,402
1.94— 0,7+ ) 161, 530
25b
1.92 3 123 _
26 1.92-90 —, 1+ 152,512 .010 | 152
- e 1—-,3 521,033
1.87- 1,14 (213,323
27
1.85 5+ 1422
1.84- 0,0 233,600
28 { -
1.83 9 J 451 _
— 1.818 = 442 _ 1.925 1 442
29 1.81-79 74, — 611,352 1.900 1 --
= - 1,0 } 413, 541
- 0 1361 __
30a 1.78-76 1—,— i 1.877 1 - -
306 | | 1.76— 7, 1= | 1532, 620 1.849 1 532
| 1.74 . =S |06z
31 | 1.74- 0,7 | 451,071 .841 1 --
| 1.72 — 1233
— . . 1 361 _
| - - = 1143, 262 -
— | 1.678 {1, 1 602,512 ,801 1 602?
I \0 | 1611
[ 1.66- 5,3 | (541,352
32 == - 53 ¢ 1323, 631 .748 1 3237
(1. 1.65 1~ ) 271
— £ - wc 343 730 1 --
— . -- {3,9 433, 442
. 1— 460
33 : 1.63- 5,0 550,262 714 1 550
1.62 0,5 271,622
34a 1.60-59 =7 053,370
34b i 1.593 3, — 114,253 1.699 1 004
) r - 1.666 1 ——a
35 I 1.58 9, 5—, 204, 004, 523 1.641 1 {532,172
i 1.57 549,9 640, 080 080,224
36 1.549-45 1-2 1.610? 1 172
37 1.533-26 2 1.558 1 471
38 1.517-09 1-2 1.551 1 602
39 1.498-83 1-3 1.540 1 334
40 1.471-68 2 B 1.536 1 2=
1.459 3 404 1.522 1 224,730
41 1.450-32 1-2 1.507 1 471
42 1.418-09 1-2 1.491 1
— 1.384 P 1.435 1

570,372
381, 642

(Six more lines)
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which also gives intensities observed on single crystal photographs.
These correspond very well with the spacing and indexing for caryinite as
given by Bostrom (1958). These are added to the last three columns of the
table for comparison.
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ADSORPTION OF DYES BY CLAY MINERALS

V. S. RaMAcHANDRAN, K. P. KACKER AND N. K. PATWARDHAN
Ceniral Building Research Institute, Roorkee, India.

INTRODUCTION

Recent investigations on clay-organic complexes have led to the dis-
covery of several commercial clay products (Grim, 1960). Adserption
study of organic compounds provides a rapid method of studying cation
exchange, surface area and mineralogical composition of clay minerals
(Faust, 1940; Grim, 1953; Hauser, 1955; MacEwan, 1948; Mackenzie,
1948; Bradley, 1945; Emodi, 1949; Bossazza, 1944; Ramachandran,
Kacker and Patwardhan, 1961: Ramachandran, Garg and Kacker, 1961},

Much of the work on clay-organic complexes pertains to reactions be-
tween montmorillonite and halloysite and various organic compounds.
Hendricks (1941) and Grim ef al. (1947) found that small organic mole-
cules replace the exchangeable cations on montmorillonite quantitatively,
but with larger molecules the exchange is incomplete due to the “cover up
effect.”

In general the cation exchange capacity (CEC) values of clay minerals
obtained by methylene blue adsorption are far less than those obtained
by other standard methods (Worall, 1958; White and Cowan, 1960;
Robertson and Ward, 1951). Much- discrepancy is reported between sur-
face areas calculated by methylene blue adsorption and B.E.T. methods
(Kipling and Wilson, 1960).

In spite of a large amount of work there is still confusion about the
exact mechanism involved in the adsorption of dyes by clay minerals.
This note discusses the studies on adsorption of three basic organic dyes,
v1z., malachite green (MG), methylene blue (MB) and methyl violet B



