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Arsrnncr

Sanjuanite is a new mineral, AIr(PO|(SO|OI{.9H2O, found in dark Carboniferous
slates, on the eastern slope of Sierra Chica d.e Zonda, Department of Pocito, San Juan
Province, Argentina. The mineral occurs as white, compact masses with luster dull to
silky, fracture uneven or earthy; hardness: 3; specific gravity: 1.94. It forms aggregates of
microscopic fibers, arranged in parallel or divergent bundles. Under high magnification,
lath-like crystals are seen; these show oblique extinction, suggesting a symmetry no higher
than monoclini c. ns aI 20" C: o' (L to fiber length) |.484, "1' 

(parallel to fiber length) 1 .499.
The strongest lines of tle X-ray powder diffraction pattern are: 70.77 (100), 4.13 (55),
5.28 (38), +.32 (36),3.45 (35), 8.66 (30), 4.27 (30),3.59 (30). An infrared absorption spec-
trum, thermogravimetric and differential thermal analyses curves are given. The name
sanjuanite is for the province of its occurrence.

fNrnonucrroN

The object of the present paper is to describe a new mineral found in
the Department of Pocito, San Juan province, Argentina. The chemical
composition and X-ray powder data show that it is a new species; the
mineral is named sanjuanite for the province of its occurrence.l

OccunnBxcB

The mineral was found at about 45 km SSW from San Juan City and
12 km to the NNW from the mouth of the La Flecha canyon, at an alti-
tude of about 900 m. above sea level, in one of the several ridges of the
eastern slope of Sierra Chica de Zonda (San Juan Precordil lera).

The area is one of Tertiary, Carboniferous and Ordovician sediments.
The mrneral occurs at a short distance to the west from a small limestone
ridge, in dark plant-bearing slates of carbonic age with a strike N 30oE
and a dip of 35oE. In the mineralized area the slates are cut by two prin-

1 The name sanjuanite was approved in advance o{ publication by the Commission on

New Minerals and Mineral Names of the IMA.



2 ite ABELEDO, ANGELBLLI, de BENYACAR AND GORDILLO

cipal sets of diaclases. These diaclases are strongly impregnated by

hydrated iron oxides, some of which include small lenses of natrojarosite,

up to 2 cm thick.
In this area sanjuanite appeared in a trench about 3 m long as two

veinlets 5 cm apart and from 2 to 5 cm thick, embedded in conformity

within the slates.
The veinlets of sanjuanite are often bounded by thin gypsum layers.

On the same ridge, and at about 15 m from the above mentioned trench,

alunite, associated with gypsum, also occurs
Concerning the origin of the minerals mentioned, it seems possible

that they were formed by thermal acid solutions of changing composi-

tion that rose during the Quaternary.

Oprrc,r.r AND PHYSTcAL PRoPERTTES

Sanjuanite occurs as white, chalk-l ike, compact masses, with dull to

silky luster; fracture earthy or uneven; hardness 3.
The specific gravity of 1.94 is an average of three pycnometric deter-

minations, with toluene as pycnometric l iquid.
Sanjuanite forms aggregates of microscopic fibers, colorless in trans-

mitted l ight, and arranged in parallel or divergent bundles. After disper-

l'rc 1. Electron micrograph obtained with sanjuanite crystals.



SANTUANITE

UNE NT/I/BERS lN cn-t

Frc. 2. Infrared absorption spectra. A: Sanjuanite. B: Kribergite.

sion of the bundles, lathlike crystals are observed under high magnifica-
tion. Figure 1 shows a typical electron micrograph obtained from a speci-
men dispersed in water, in a Phil l ips EM 100 A instrument.

fn the polarizing microscope the crystals show definite oblique extinc-
tion (up to 25-30o) suggesting a symmetry no higher than monoclinic.
The elongation is positive and the birefringence medium. The fine
grained character of the material precluded the measurement of the
principar refractive -ll',1I.. 

l":T':lT;;t 
were (20o c) :

a' Lto fiber length : 1.484

An infrared absorption spectrum was obtained using the KBr disk
method. A Beckmann IR5 instrument with a NaCl prism was used; the
spectrum is shown in Figure 2a.

Cnpurcar PnopBnrrBs AND CoMposrrroN

Sanjuanite is readily soluble in warm mineral acids. Heated in a
closed tube, it gives ofi a high proportion of acid water.

A semiquantitative spectrographic analysis gave the results shown in
Table 1. The results of the chemical analyses and the calculation of
the formula are qiven in Table 2.
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T,q.ern 1 SeureueNlrrrarrlln Spoctnocnapnrc ANalvsrs or SANJUANTTE

% %

Na
Li
Si
Mg
Cu

P
AI
Fe
F
K
Rb

> 1 0
10
0 . 1 -  1

< 0 . 1
< 0 . 1
< 0 . 1

<0 01
<0 .01
<0.001
<0 001

0 0001

Dnuvon-qtroN AND TnBnuar, AN.c.Lvsrs

Samples of sanjuanite kept at room temperature in a desiccator over
PzOr lost gradually up to 84 percent of the total water contents; no in-
termediate product could be detected. As the dehydration proceeded,
the intensity of the reflections in the X-ray difiraction pattern gradually
decreased; no shift ing in the position of those reflections was observed.
The product of dehydration was virtually amorphous to X rays; kept in
a damp atmosphere it rehydrated to give a product with the original
X-ray pattern.

A sample of sanjuanite kept in a vacuum of about 10-a mm Hg for
several hours dehydrated to give a product completell- amorphous to
X rays, which did not rehydrate when kept in a damp atmosphere.

A thermogravimetric curve (Fig. 3) was obtained in a thermobalance

TalrB 2. Cnelncel ANarysns or SaNluaurrn

P:O;
SOa
AlzOr
FerOs
H:O

Totals

%
16.74
18 .89
24.O4

40.33

100.00

%
16 32
18 94
2 4 . 2 3
1 4 3

39 .84

100. 76

%
16 10
1 8 . 9 1
24.O7
t 4 3

40. r2

100 63

3

,IO

16.39
18 62
23 48
| . 7 2

40.20

100.41

4

t----
l____

1.000
1 .013
2.000
0 .095

19 417

1. Theoretical Composition f or Alz(SOe) (PO4)OH' gHrO.

2. First sample collected by Aparicio in 1965; a) and b) are analyses of clifferent por-
tions of the sample.

3. Sample collected in 1966 by V. Angelelli.
4. Atomic ratios of column (3).
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with photographic register, on a sample weighing 300 mg; the rate of
heating was 20 per minute up to 550oC, and 50 per minute from 550 to
11000C. Up to 1i00oC the weight loss was 34.84 percent (approximately
equivalent to 87 percent of the water contents of the mineral).

A differential thermal analysis curve (Fig. 3) shows endothermic
breaks at 3080C (very large), 888oC (large), and 710oC (small).

Drrrn,c,crroN DATA

Sanjuanite was examined by X-ray diffraction using a Phil ips PW
1050 diffractometer unit, Ni f i l tered Cu radiation and a scanning rate
of l/2" per minute. Observed spacings are given in Table 3.
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Frc. 3. Thermogravimetric curve of sanjuanite.

No single crystal study was possible on the fine grained material.
Attempts were made to obtain two parameters of the unit cell from

electron difiraction data, but no electron diffraction pattern could be ob-
tained. Considering the high vacuum in the electron microscope this is
not surprising, as samples of sanjuanite kept in a vacuum of 10-a mm
Hg for several hours gave a product amorphous to X rays.

RprerroNsurp ro OrrrER MrNBners

Torsten du Rietz (1945) described a new aluminum sulphate-phos-
phate mineral, kribergite, from Kristineberg mine (Viisterbotten, Swe-
den). The reported specific gravity and optical properties of kribergite
are very similar to those of sanjuanite. A small piece of the kribergite
specimen RM 4.50003 from the Mineralosical Section of the Swedish

oo
\|r
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Museum of Natural History was tnade available to us through the kind

cooperation of Mr. Eric Welin. From this sample X-ray powder diffrac-

tion data, an infrared spectrum (Fig. 2b) and electron micrographs
(nig. 5) were obtained at our laboratory. The small amount of sample

available did not permit other determinations.

Tesrr 3. X-Rev Powoan Dlre Coup.qnnr ron SIN;u,r.Nrm -ANo KntsnRcttE

Sanjuanite Sanjuanite

d*"^ " A )  s L d*"* t A

ro 77
8 6 6
7  . 3 r
6 . 9 2
6.40

5 . 2 8
4 9 7
4 . 4 3
4 . 3 2
4 . 2 7
4 . t 3
+ 0 4
3 9 5
3 . 8 2
3 . 5 9
3 .450
3 36r,

100
30
5
7

l.')

3 . 2 0 0
3 1.50

3 030
3.000
2.945
2 873
2.817
2 686
2.612
2.482
2.423
2.380
z . J + l

2 321
2 .  1 5 8
2. r34
1.920

3 . 1 9 5

3 090
3.020

2.930
2.863
2 714
2 685

+
4

10

28
24
3
3

10
7
4
5
o

7
20

2
1

5
t4
4
2

38
5

2 )

36
30
55
27
5

10
30
35
I J

. Data obtained with a Philips wide angle diffractometer, using Ni filtered Cu radia-
tion.

In spite of the similarity in physical properties, sanjuanite and kri-

bergite seem to be different species. The X-ray powder patterns of both

minerals are clearly different; the observed interplanar spacings are

compared in Table 3. The chemical composition also shows dissimilar-
it ies; the analysis given by du Rietz for kribergitt agrees approximately

with the formula AI5(PODB(SOD(OH)r'4H2O, distinct from that of

sanjuanite, Alr(PO.) (SO4)OH. gHrO.

For its chemical composition sanjuanite appears to be a close analogue

to schoderite (Hausen, 1962). The formula for schoderite may be given

as Ah(POn)(VO4).8HrO which resembles the formula for sanjuanite, the

group (VOa) substituting for (SOa). A similarity can also be found be-

Kribergite
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Frc. 4. Differential thermal analysis curve of sanjuanite.

tween the formula for sarmientite (Angelelli and Gordon, t94I),
Fer(SOa)(AsODOH.5H2O, and that for sanjuanite. The X-ray porvder
patterns of schoderite by Hausen (1962) and of sarmientite by two of
us (MEJA and MARB) are different from that of sanjuanite.
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I
Frc. 5. Electron micrographs of kribergite.

Dr. Michael Fleischer, of the U. S. Geological Survey, has been kind enough to offer
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