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Jurbanite, a new post-mine aluminum sulfate mineral from San Manuel, Arizona
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Abstract

Jurbanite, AISO4OH.5HrO, is a new species discovered at the San Manuel underground
porphyry copper mine, Pinal County, Arizona. I t  occurs as t iny, clear, colorless crystals in a
post-mine stalactitic assemblage which includes epsomite, hexahydrite, pickeringite, star-
keyite, and other hydrated sulfates. The crystals are monocl inic and show only { l l0} and

{0 l l } .  Morpho log ica l  measurements  gave @(110)  :  56 .44" ,  d (0 l l )  :  18 .79 ' ,  and p(0 l l )  :

34.53", from which a'.b' .c :  .679l ' l : .647 and B : 102.2". The mineral is biaxial and optical ly
negative with a : 1.459, P : 1.473,"y :  1.483. The optic angle is 2V(obs) = 80';2v(calc) :

8 0 " . T h e o p t i c a l o r i e n t a t i o n i s b : Y , a A Z : - 5 o . U n i t c e l l d a t a a r e ' . P 2 t / n ; a : 8 . 3 9 1 3 ( 1 4 ) ,
b :  12 .4846(18) ,  c :  8 .1545(13)A,  andp :  101.90(3)o .  TheX- ray  der ived  ax ia l  ra t io  i sa ' .b ' . c :
.67213:1:.65317. The most intense powder X-ray l ines are 3.723 l0O 130,031; 4.013 90
1 2 1 , 0 0 2 : 6 . 8 0 8 0  l 1 0 , 0 1 l ; 4 . 9 5 4 8 0  1 2 0 , 0 2 1 ; 4 . 4 9 4 8 0  1 2 7 ;  5 . 7 4 7 0 1 1 1 ; 3 . 9 2 2 7 0 2 1 0 ; 3 . 8 2 3 7 0
21 I  ,0 t2 .

The mineral is bri t t le and exhibits no discernible cleavage. Specif ic gravity is 1.786 a
0.008(obs) and 1.828(calc), on the basis of 4 formula units in the cel l .  The ideal chemical
composit ion is establ ished as AlSOoOH.5HrO by X-ray proof that jurbanite is identical with
that compound (Johansson, 1962). The mineral is named for Mr. Joseph E. Urban who f irst
observed i t .

Introduction

The new mineral species herein described is one
of at least seven phases in post-mine stalactit ic
material found on the 2075 foot level of the Magma
Copper Company's San Manuel mine, Pinal County,
Arizona. The minute, clear crystals were recognized
as unusual in such a mineralogical m6lange by
Mr. Joseph E. Urban, a mineral collector residing
in Tucson, Arizona. X-ray diffraction shows the
mineral to be identical with the compound
A l,(OH )r( H,O),(SOn ), . 2HrO (Johansson, I 962 ). The
mineral is named in honor of Mr. Urban. The name
and species have been approved by the IMA Com-
miss ion on New Minerals  and Mineral  Names.

Occurrence

Jurbanite occurs as small, clear, colorless crystals
with at least six other phases in post-mine stalactit ic
material deposited on lagging and overhead pipes.
Other identif ied phases are epsomite, hexahydrite,
pickeringite, starkeyite, and NHnFe(SOn)r.l2H2O.
One additional phase, a white, f luffy, powdery min-
eral, was not identif ied from its powder pattern and

apparently represents at least one other species, al-
though it may be a mixture of more than one phase.
Jurbanite is found in intimate association with the
unidentif ied fluffy mineral as isolated crystals and as
clumps of crystals. Exceptional clumps may contain
about 50 to 100 tiny individual crystals.

We obtained the specimen containing these miner-
als only after it had undergone some dehydration.
The original material, which apparently formed by
precipitation from mine water at aboul 27"C and 100
percent relative humidity, was probably dominantly
epsomite and the precursor to the fluffy mineral, to-
gether with minor pickeringite and jurbanite. Dehy-
dration then apparently produced hexahydrite and
starkeyite from the epsomite, and the fluffy material
from its precursor. It is not certain if jurbanite and
pickeringite were original precipitates or the products
of the decomposition of original phases; however
both occur as clear crystals and an origin as primary
precipitates may thus be favored. Jurbanite shows no
sign of decomposition under the normal low humid-
ity conditions prevail ing in the southwestern desert.
The phase NHoFe (SOrL. l2H2O occurs as very thin,
yellowish crusts on starkeyite. The source of ammo-
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Ftc.  l .  Typical  morphological  development of jurbani te.

nium ion is probably NH1NO3 used for blasting in
the mine.

Physical, crystal, and
optical properties

Crystals of jurbanite are colorless and transparent
and vary in size from about 0.03 to 0.3 mm in max-
imum dimension and are generally about twice as
long as wide. Crystals are britt le and fracture without
apparent cleavage. The Mohs scale hardness is about
two and one half. The specific gravity was determined
in toluene on the Berman density balance by aver-
aging repeated measurements made with the powder
basket attachment on a mass of single crystals weigh-
ing 7 mg.  A value of  1.786 + 0.008 was obta ined.

The crystals exhibit relatively high luster and, al-
though they appear to be sharp, detailed microscopic,

optical goniometric, and single crystal X-ray exam-
ination shows them to be rather imperfect, a crystal
usually being composed of an almost parallel inter-
growth of several individuals. Crystal morphology is
very simple; only the forms { l l0} and {0l l }  were
observed. il l0l is usually slightly dominant as shown
in Figure l. The axial ratio and 0 resulting from the
averaging of inferior optical goniometric mea-
surements of six faces on each of four crystals
are'. a:b'.c : 0.679:l:0.647 and B : 102.2". These are
based on average measurements with c polar as fol-
lows:d( l  l0 )  :  56 .44 '  (14  faces) ,  d (Ol l )  :  18 .79 ' (10
faces),  and p(011) :  34.53' .

The optical properties of jurbanite were deter-
mined in white light with the aid of a spindle stage.
It was found to be biaxial negative with indices
of refract ion a: 1.459,0 :  1.473,and7 :  1.483, al l
+0.002. The birefringence is thus 0.024. The optic
angle is 2V(obs) : 80o; 2V(calc) : 80". The optic
or ientat ion is b = Y, a A Z = -5o, and is shown in
Figure 2. Data of the physical parameters are sum-
marized in Table l.

X-ray diffraction results

A powder diffraction pattern was prepared using
CUKa (I  :  1.5418 A) radiat ion and a 114.59 mm
Debye-Scherrer camera with Wilson mounting. Rela-
tive intensities were obtained by visual comparison to
a standard scale. The resulting pattern was shown to
match that of Alr(OH)dHrO)'(SO,),. 2HrO (Johans-
son, 1962) by the use of a computer pattern search
program (Nichols, private communication).r The two
patterns are compared in Table 2.

Single crystals were examined by oscillation and
Weissenberg techniques using CuKa radiation. Sys-
tematic omissions on Weissenberg films, coupled
with the diffraction symmetry 2/m, showed the space
group to be P2'/n. Measurements of N for 97 Weis-
senberg reflections were used to refine the unit cell by
the method of least squares. A quartz single crystal (a
:  4.9l3lA at 22"C) was used for f i lm cal ibrat ion.
The ce l l  d imens ions  are ' .  a  8 .3913(14) ,  b :
12 .4846(18) ,  c  :  8 .1545(13)A,  and B :  101.90(3) ' .
The X-ray axial ratio is a:b:c : 0.67213:l:0.65317.

' Our initial search through the JCPDS file failed to show

a match of  the jurbani te pat tern wi th any l is ted compound.

Subsequent ly,  Monte C. Nichols of  Sandia Laborator ies,
Livermore, California, processed the pattern data through his
search program and obtained a match with the compound
AI,(OH)dHrO)"(SOn)r .2HrO. Our fa i lure to establ ish the match

initially seems to arise from the fact that Johansson (1962) re-
ported the intensities of the eight strongest lines as "S".Ftc. 2. The optic orientation ofjurbanite.
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Nunbers in parentheses are est imEed standard errors and refer to
t h e  l a s L  p l a c e s .

These results are compared with those of Johansson
(1962\  in  Table 3.

Chemical composition
Comparison o[ the X-ray diffraction data proves

beyond a reasonable doubt that jurbanite is chem-

Tenle 2. Comparison of X-Ray Data of
At,(oH ),(H,O),(SOn), 2H,O

and Jurbanite

(P1us 21 addit ional l ines Eo
d  =  I . 2 9 9 . )

D a t a  f o r  A 1 2 ( o H ) 2 ( H 2 0 ) 8 ( s 0 4 ) z ' 2 r 1 2 0  a t e  f r o n  J o h a n s s o n  ( 1 9 6 2 ) '

observed daEa fo r  ju rban i te  were  obEa ined w i th  N i  f i l te red  Cu- {o

rad ia t ion  in  a  114,59  m camera  u iEh Wi lson  mount ing .  Ca lcu la ted

inEens i t les  a re  based on  Ehe c rys ta l  sErucEure  o f  Johansson,  aDd

ca lcu la ted  d  a re  based on  the  ce1 l  found ln  the  Present  s tudy .

lndex ing  o f  the  Jurban l re  Pat te rn  i s  based on  the  convenElona l

(c<a)  ce l l  used in  the  present  work '  The t rans forMt lon  mat r ix

f r o m  J o h a n s s o n ' s  c e 1 1  E o  t h e  i u r b a n l t e  c e 1 1  I s  0 0 1 / 0 1 0 / 1 0 0 .

ically and structurally identical with the com-
pound described by Johansson (1962). Further
chemical verif ication was obtained from qualitative

chemical tests. An emission spectrographic analysis
showed major  Al ,  very minor  Fe,  Mg,  Mn,  Si ,  Cu,
and Ca,  and t races of  B,  Ni ,  and Cr.2 Loss on igni t ion
is comparable to the water content found by
Johansson in h is  analys is  of  the compound.  A
qualitative microchemical test for selenium gave a
posi t ive resul t .  Examinat ion of  the uni t  ce l l  param-

eters of the sulfate and of the selenate isotype,

AI , (OH)r(H,O)(SeOrL.2H,O, for  which a :  8 .26,  b
:  12.76,  c  :  8 .48,{ ,  and B :  102.1"  (Johansson,

1962),  shows that  jurbani te cannot  conta in more than
s m a l l  a m o u n t s  o f  S e .  C a s t  i n  c o n v e n t i o n a l
mineralogical form, the idealized composition ofjur-
bani te is  4[AISO,OH.5HrO].  The densi ty  calculated
on the basis  of  th is  uni t  ce l l  content  is  1.828.  The
lower value obtained by the measurement of specific
gravi ty  (  1 .786)  in  par t  may be due to par t ia l
dehydration of the mineral which was exposed to

'?Spectrographic analysis and loss on igni t ion performed by

Pacific Spectrochemical Laboratory, Los Angeles
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A12 (0H) 
2 

(H20) 
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(s04 )  2.  
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( J o h a n s s o n , 1 9 6 2 )

Jurbanite

X-ray morphology

TlnLs 3 Compar ison of  Uni t  Cel l  and Axia l  Rat io of
Al , (OH)r(H,O)"(SOn), .  2H,O and Jurbani te
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conditions of low atmospheric relative humidity for
some months before the measurements were made.

Note added in proof

Khademite (Bar iand,  Ber thelon,  Cesbron,  and
Sadrzadeh, 1973) has the same chemical formula
as jurbani te,  and the two are thus d imorphs.


