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ferrose.lite sample from the Virgin mine. Thanks are also due to John Moscal of the

Phillips Electronic Instrument Co. and C. M. Taylor of the Materials Analysis Co., who

performed the electron microprobe analyses, and to Professor E. N. Cameron, who kindly

lent the germanium standard.
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NEW DATA ON SARMIENTITE

M. E. J.DE ABELEDo AND M. A. R. oB BnwvAcan,
Comisi1n Nacional de Energl,a At6mi,ca, Bwenos Aires, Argentina.

Sarmientite, Fer(AsO+) (SOtOH.5H2O, was discovered by V. Angelell i
in the locality of La Alcaparrosa, Department Barreal, San Juan
province, Argentina, and described by Angelelli and Gordon (1941)

who performed the optical and morphological study.
While studying some arsenates and sulfates, a specimen of sarmientite

from the original locality was investigated at our laboratory; the present
note records the results.

On optical examination the sample appeared to be homogeneous and
free of impurities formed by very small crystals up to 20 pm long.

Before the wet analysis was undertaken, a spectrochemical analysis
revealed, in addition to the major elements: Ca, At (0.17d; Al, Mn
(0.0r-0.tyd and Si, Mg (0.001/6).

The quantitative chemical analysis of the specimen now studied
agrees with that given by Angelelli and Gordon (Table 1).

In the electron microscope, crystals showing a habit similar to that
described by Angelelli and Gordon are seen (Fig. 1). After long exposure
to the electron beam, the crystals alter visibly and crack.

X-Rav DrlnnacrroN Darn

After a very long search, three crystals permitting single crystal
work were found. Rotation, Weissenberg and precession methods were
employed to determine the dimensions of the unit cell. These values,
slightly modified after data derived from X-ray powder patterns, are
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o :6 .55 ,  6 :18 .55 ,  c :9 .7O A ,  g :97 "39 ' ,  monoc l i n i c  P2 t / c ,  o :b : c
:0.353:1:0.529,  ce l l  vo lume 1168.08 At ,  Z:+.  The Weissenberg photo-
graphs were taken with c the rotation axisl precession photographs
were obtained with c arrd a the precessing axes. Exposures times were
200-300 hours (Cu/Ni).

The spacings and intensities given in Table 2 were derived from
diffractometer charts. The calculated d values were obtained and in-
dexed by means of a Bull G.E. 625 computer.

Extinctions in the single crystal photographs lead to space group

Frc. 1. Electron micrograph of a sarmientite crystal.
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P21/c. The morphology (Angelell i  and Gordon, 1941) suggests that the
crystals belong to class 2f m.

The calculated density is 2.58 for a unit cell containing four formula
units of Fez(AsO+)(SO+)OH.SHzO. The density measured by Angelell i
and Gordon is 2.58.

Iurnenpo Sprcrnuu

The infrared absorption spectrum shown in Figure 2 was obtained
in a Perkin Elmer model 337 grating spectrophotometer. A sample of
1.5 mg was mixed and ground with 210 mg of KBr.

Hydroxyl and water bands appear in the regions near 3.0 and 6.1 pm
respectively.

052
2t1
202
230
t42
212
033
23r
160
222
I  J . )

167
231
240
062
152
,, ?,

202
212
241
I J J

1 i ,

250
2r3
z J l



2080 I,I]NERALOGICAL NOTLS

2@o 
*oiE ,r,i?aa"'1" i'#' 

'"' s@ ?00 600 500

Frc. 2. Infrared absorption spectrum of sarmientite.

The foliowing bands correspond to the vibrations of the sulfate ion,
according to Adler and Kerr (1965); three intense bands in the 8- to
10-prm region which correspond to the zs vibrationso a weak band slightly
above 10 pm which represents the zr vibration; two bands in the 15- to
18-pm region are attributed to the 24 mode, and a band at 22 pm, to the
/2 mode. The bands in the 11- to 13-p region are attributed to vibra-
tions of the arsenate ions.

TnBnlrer- PnopBnrtps

The weight loss of sarmientite on heating was determined by means
of a thermogravimetric balance. A 204 mg sample, was heated from
room temperature to 980oC, at 5"C/min. The resulting curve is shown
in Figure 3. The loss in weight between 200 and 685"C is 22.95 percent;
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Frc. 3. Thermogravimetric curve of sarmientite.
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Frc. 4. Differential thermal analysis curve of sarmientite, temperature in oC.

most of this loss occurs between 200 and 300oc, and represents the
water content; it agrees closely with the water determination in the
chemical analyses (Table 1). A loss of weight oI 16.4 percent occurred
between 685 and 980'c; it agrees reasonably well with the Sor deter-
mination in the chemical analyses.

A differential thermal analysis of sarmientite yierded the curve of
Figure 4 in which are shown major endothermic peaks at 200-300"C
(loss of water) and at 700-800'c (loss of Sor) and smal exothermic
peaks at 600-700'c and 850oc which probably represent recrystal-
I ization processes.

when heated at 300oc for one hour sarmientite yields a buff colored.
product, amorphous to X-rays. A sample held at 650oC for two hours
lost all the SO3; a reddish-brown, crystalline material, remained. The
spacings in A and the relative intensities of the strongest lines, as
obtained from a diffractometer chart are:3.04 (100), 3.13 (50), 3.26
(50) ,  2.99 (30) ,2.49 (30) ,  3.63 (30) ,  3.53 (30) .  The l ine at  3.63 A belongs
to hematite; the spacings of the remaining l ines correspond to those of
strong lines in the angelell i te pattern (Weber, 1959).
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The authors are indebted to several of their colleagues of the C.N.E.A.: Dr. E. Linares

provided the computer program; Dr. J. Litvak assisted with the program and granted time

on the computer; Mr. C. B. Amaya was responsible for the spectrographic determination

and Mr J. Orecchia obtained the infrared spectrum'

Thanks are also due to Y.P.F. for facilities in the use of the Bull G.E. 625 computef ;

to the L.E.M.I T. laboratories for the D T.A. curve, to the LN.T.I. institute for the

thermogravimetric chart, and to Dr. F. Roellig, of the Instituto Nacional de Geologia y

Mineria, for supplying the specimen for study.
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JOHACHIDOLITE, A REVISED CHEMICAL FORMULA

W. O. DavrES AND M. P. MacnrN,

Portsmouth College of Technology, Portsmouth, England'

Iwase and Saito (1942) described a new mineral which was discovered

in nepheline veins in limestone at Johachido, Kankyohokudo, Korea,

which they named after the locality. The impossible formuia given,

HoNazCasAl+F;BsOzo, has appeared in several books dealing with miner-

alogy or the chemistry of boron compounds. Only the analysis appears

in Dana (1951). A balanced formula, Na':CaaAl+BoOr+(OH);F;, is given

in Hey (1962), and Strunz (1957) offers the formula CasNazAl+Hr[(F,

OH)BO3]6, but neither represent the analysis well. A new calculation

seemed necessary.
Since impurit ies due to nepheline, NaAISiO+, and apatite, Car(PO+)3F,

probably make some contributionl, column 2 presents the amended

analysis. The atomic proportions were calculated on a basis of total

anions:45 (column 3), this being the smallest number whereby an

approximately integral number of cations in each group could be ac-

l Private communication from M. H. Hey.


