
Ifc J& y .A . B ib l io te c a  
T u eHIVO PUBLICACIONES*

- a i «a
Rcprm ted jrom  American Mineralogist 

53 1-8 (1968)

S A N J U A N IT E , A N E W  H Y D R A T E D  B A S IC  S Ü L F A T E -  
P H O S P H A T E  OI- A L U M IN U M

M . E . J. d e  A b e l e d o , V . A n g e l e l l i . M . A. R . d e  B e n y a c a r , 
C om isión  N aciona l de E nergía  A tó m ic a ; Buenos A i r e s ; a n d  

C. G o r d i l l o , U nivers idad  N a tion a l  de C irdoba.

Ae st r a c t

Sanjuanite is a new mineral, Al2(P04)(S04)0 H ’9H20 , found in dark Carboniferous 
slates, on the eastern slope of Sierra Chica de Zonda, Departm ent 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. I t  forms aggregates of 
microscopio fibers, arranged in parallel or divergent bundles. Under high magnificalion, 
lath-Iike crystals are seen; these show oblique extinction, suggesting a symmetrv no higher 
than monoclinic. «s at 20°C: a ' (X to fiber length) 1.484, y ' (parallel to fiber length) 1.499. 
The strongest Unes of tl.e X-rav powder dilTraction pattern are: 10.77 (100), 4.13 (55), 
5.28 (38), 4.32 (36), 3.45 (35), 8.66 (30), 4.27 (30), 3.59 (30). An infrared absorption spec- 
trum, thermogravimetric and difíerential thermal analyses curves are given. The ñame 
sanjuanite is for the province of its occurrence.

I n t r o d u c t i o n

T h e ob ject of the p resent paper is to describe a new  m ineral found in 
the D ep a rtm en t of P oc ito , San Ju an  p rovince, A rgentina. T h e chem ical 
com position  and X -ra y  pow der d ata  show  th a t it is a new  species; the  
m ineral is nam ed san ju an ite  for the p rov in ce  of its  occurrence .1

O c c u r r e n c e

T h e m ineral w as found at ab out 45 km  SSW  from  San Juan C ity  and  
12 km  to  the N N W  from  the m outh  of the L a F lecha  can yon , at an alti-  
tude of ab ou t 900 m. above sea  level, in  one of the several ridges of the  
eastern  slope of Sierra C hica de Z onda (San  Juan P record illera).

T h e  area is one of T ertiary , C arboniferous and O rdovician  sed im en ts. 
T h e m ineral occurs a t a sh ort d istan ce  to th e  w est from  a sm all lim eston e  
ridge, in dark p lan t-bearing  sla tes of carbonic age w ith  a strike N  30°E  
and a d ip  of 35°E . In  th e  m ineralized  area the sla tes are cut by  tw o prin-

1 The ñame sanjuanite was approved in advance of publication by the Commission on 
New H iñerais and Mineral Ñames of the IMA.
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cipal se ts  of d iaclases. T h ese  d iaclases are stron g ly  im pregnated  by  
h ydrated  iron oxides, som e of w hich include sm all lenses of natrojarosite , 
up to 2 cm th ick .

In th is area san ju an ite  appeared in a trench ab ou t 3 m long as tw o  
ve in le ts  5 cm apart and from  2 to  5 cm th ick , em bedded  in con form ity  
w ith in  the sla tes.

T h e v e in le ts  o f san ju an ite  are o ften  bounded  by  th in  gyp su m  layers. 
On the sam e ridge, and at ab ou t 15 m from the ab ove m entioned  trench, 
alu n ite , associated  w ith  gyp su m , also occurs.

C oncerning the origin of th e  m inerals m en tion ed , it seem s possib le  
th a t th ey  were form ed by  therm al acid so lu tion s of changing com posi- 
tion  th a t rose during the Q uaternary.

O p t i c a l  a n d  P h y s i c a l  P r o p e r t i e s

S an juan ite  occurs as w h ite , ch a lk -lik e , com p act m asses, w ith  du ll to  
silk y  luster; fracture earth y  or u n even ; hardness 3.

T h e  specific g ra v ity  of 1.94 is an average of three p ycn om etr ic  deter- 
m in ation s, w ith to lu en e as p ycn om etric  liquid .

San ju an ite  form s aggregates of m icroscopic fibers, colorless in trans- 
m itted  ligh t, and arranged in parallel or d ivergen t bundles. A fter disper-

Fio. 1. Electron micrograph obtained with sanjuanite crystals.
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sion  of th e  bundles, la th -lik e  crysta ls are observed  under h igh  m agnifica- 
tion . F igure 1 show s a ty p ica l electrón  m icrograph ob ta in ed  from  a speci- 
m en dispersed  in  w ater, in  a P h illip s E M  100 A in stru m en t.

In  the polarizing m icroscope th e  crysta ls show  defin ite  ob lique extinc- 
tion  (up to  2 5 -30°) su ggestin g  a sy m m etry  no higher th an  m onoclin ic. 
T h e e lon gation  is p o sitiv e  and the birefringence m édium . T h e  fine 
grained character of the m ateria l precluded th e  m easurem ent of the  
principal refractive Índices. T h e  Índices determ ined  w ere (2 0 °C ):

7 ' || to  fiber len gth  =  1.499  

ol _L to  fiber len gth  =  1.484

A n infrared absorption  spectrum  w as ob ta in ed  using the K B r d isk  
m ethod . A B eck m an n  IR 5  in stru m en t w ith  a N a C l prism  w as used; the  
spectrum  is show n in  F igure 2a.

C h e m i c a l  P r o p e r t i e s  a n d  C o m p o s i x i o n

S an ju an ite  is read ily  solub le in  w arm  m ineral acids. H ea ted  in  a 
closed  tube, it g ives  off a h igh proportion  of acid w ater.

A sem iq u a n tita tiv e  spectrographic an a lysis gave  th e  resu lts show n in  
T ab le  1. T h e resu lts of the chem ical an alyses and the ca lcu la tion  of 
th e  form ula are g iven  in  T ab le  2.
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P > 1 0  N a < 0 .01
Al 10 Li < 0 .01
Fe 0 .1 - 1  Si <0.001
F < 0 .1  Mg <0.001
K < 0 .1  Cu 0.0001
Rb < 0 .1

D e h y d r a t i o n  a n d  T h e r m a l  A n a l y s i s

Sam ples of san ju an ite  k ep t a t room  tem perature in a d esiccator over  
P 2 O 5  lo st grad u ally  up to 84 percen t of th e  to ta l w ater con ten ts; no in- 
term ed ia te  produ ct could be d etected . A s the d eh yd ration  proceeded, 
the in te n s ity  of th e  reflections in the X -ra y  diffraction  p attern  gradually  
decreased; no sh iftin g  in  the p osition  of those reflections w as observed. 
T h e product of d eh yd ration  w as v ir tu a lly  am orphous to  X  rays; kept in  
a dam p atm osp here it  rehydrated  to  g ive  a product w ilh  the original 
X -ra y  p attern .

A sam ple of san ju an ite  k ep t in  a vacuu m  of ab ou t 10-4  m m  H g for  
severa l hours deh yd rated  to g ive  a prod uct com p lete ly  am orphous to  
X  rays, w hich did  n o t rehydrate w hen  k ep t in  a d am p atm osphere.

A therm ogravim etric  curve (F ig . 3) w as ob ta ined  in a therm obalance

T a b l e  2. C h e m ic a l  A n a l y s e s  o f  Sa n ju a n it e

1 2 3 4

a b

% % % . %
p 20 5 16.74 16.32 16.10 16.39 1.000
S 03 18.89 18.94 18.91 18.62 1.013
a 1203 24.04 24.23 24.07 23.48 2.000
I e-iO.'j 1.43 1.43 1.72 0.095
HaO 40.33 39.84 40.12 40.20 19.417

Totals 100.00 100.76 100.63 100.41

1. Theoretical Composition for Al0(S04)(P04)0H-9H20.
2. First sample collected by Aparicio in 1965; a) and b) are analyses of different por- 

tions of the sample.
3. Sample collected in 1966 by V. Angelelli.
4. Atomic ratios of column (3).
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w ith  photograp h ic register, on a sam ple w eigh ing 300 m g; the rate of 
h eatin g  w as 2° per m in u te up to 550°C , and 5o per m inute from  550 to  
1100°C . U p  to  1100°C  the w eigh t loss w as 34 .84  percent (ap p rox im atelv  
eq u iva len t to  87 percent of th e  w ater co n ten ts  of the m ineral).

A d ifferential therm al an alysis curve (F ig . 3) show s endotherm ic  
breaks at 308°C  (very  large), 888°C  (large), and 710°C (sm all).

D i f f r a c t i o n  D a t a

S an ju an ite  w as exam ined  b y  X -ra y  d iffraction  using a P h ilip s PW  
1050 d iffractom eter u n it, N i filtered Cu radiation  and a scanning rate  
of 1 /2 °  per m inute. O bserved spacings are g iven  in T ab le  3.

F ig . 3. Thermogravimetric curve of sanjuanite.

N o  single crysta l stu d y  w as possib le  on the fine grained m aterial.
A ttem p ts  were m ade to  ob ta in  tw o  param eters of the u n it cell from  

electrón  d iffraction  d ata , b u t no electrón  d iffraction  p attern  could be ob- 
ta in ed . C onsidering th e  high vacuum  in the electrón  m icroscope th is is 
not surprising, as sam ples of san ju an ite  k ep t in a vacu u m  of 10 -4  mm  
H g for several hours gave  a prod uct am orphous to  X  rays.

R e l a t i o n s h i p  t o  O t h e r  M i n e r a l s

T orsten  du R ietz  (1945) described  a new  alum inum  su lphate-ph os-  
p h ate  m ineral, kribergite, from  K ristineberg m ine (V ásterb o tten , Sw e- 
den ). T h e  reported specific g ra v ity  and op tica l properties of kribergite  
are v ery  sim ilar to  those of san ju an ite . A sm all p iece of th e  kribergite  
specim en  R M  450003 from  th e M ineralogica l Section  of th e  Sw edish
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M useum  of N a tu ra l H isto ry  w as rnade ava ilab le  to us through th e  kind  
cooperation  of M r. E ric W elin . From  th is sam ple X -r a y  pow der difirac- 
tion  d a ta , an infrared spectrum  (F ig . 2b) and electrón  m icrographs 
(F ig . 5) w ere ob ta in ed  a t our laboratory. T h e sm all am ou nt of sam ple  
ava ilab le  did n ot perm it o ther determ ination s.

T a b l e  3. X -R ay  P o w d e r  D a ta  C o m pa r e d  p o r  Sa n ju a n it e  a n d  K r ib e r g it e

Sanjuanite Kribergite Sanjuanite Kribergite

d a A“•meas. r Orneas.a I d a A«•meas. **• I d a Áu-meas. I

10.77 100 11.57 100 3.200 15 3.195 3
8.66 30 9.27 3 3.150 10
7.31 5 3.090 2
6.92 7 6.62 20 3.030 4 3.020 1
6.40 15 3.000 4

5.85 10 2.905 10 2.930 5
5.72 8 2.873 15 2.863 14

5.28 38 5.37 12 2.817 28 2.744 4
4.97 5 5.02 23 2.686 24 2.685 2
4.43 32 2.612 3
4.32 36 2.482 3
4.27 30 2.423 10
4.13 55 2.380 7
4.04 27 2.347 4
3.95 5 3.92b 4 2.321 5
3.82 10 2.158 6
3.59 30 2.134 7
3.450 35 3.495 3 1.920 20
3 .3 6 b 13 3.320 4

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

In  sp ite  of the sim ilarity  in p h ysica l properties, san ju an ite  and kri­
bergite seem  to  be d ifferent species. T h e  X -ra y  pow der p attern s of b oth  
m inerals are clearly  different; th e  observed  in terp lanar spacin gs are 
com pared in T ab le  3. T h e  chem ical com p osition  also show s d issim ilar- 
ities; th e  an a lysis g iven  b y  du R ie tz  for kribergite agrees ap p rox im ately  
w ith  the form ula A l5(P 0 4 ) 3(S 0 4) ( 0 H )4-4 H 20 , d istin c t from  th a t of 
san ju an ite , A 12(PC>4) ( S 04) 0 H  • 9H 20 .

For its  chem ical com p osition  san juan ite  appears to  be a cióse analogue  
to  schoderite (H au sen , 1962). T h e  form ula for schod erite  m ay  be g iven  
as A l2(P 04) (V 0 4) -8 H 20  w hich  resem bles th e  form ula for san ju an ite , the  
group (V O 4) su b stitu tin g  for (SO 4) . A  sim ilar ity  can  also be found  be-
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tw een  the form ula  for sarm ien tite  (A n gelelli and G ordon, 1941), 
F e2(S 04 ) (A s 04) 0 H - 5 H 20 , and th a t for san ju an ite . T h e X -r a y  pow der  
p attern s of schoderite b y  H au sen  (1962) and of sarm ien tite  b y  tw o  of 
us (M E J A  and M A R B ) are d ifferent from  th a t of san juan ite .
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l iG. 5. Electron micrographs of kribergite.
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