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Refinement of the crystal structure of copiapite-group > o
synthetic compounds using synchrotron radiation
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AInst. Geociéncias — USP -S&o Paulo -

Introduction

Compounds cquivalent o the end-members of
the copiapite-greup were synthesized  with the
purpose of relining their erystal structures. The
general Tormula of the copiapite-group mnerals is
A L AT, 0 RAD 80 ), (0H), 20H,0,
where the positions A are completely filled by
divalent cations (Ca, Cu, Fe, Mg, Zn} for x =0, or
2/3 by trivalent cations (Al, Fe) for x = 1/3. Only
intermediate  natural  species  and  the  Fe(Ih
synthetic end-member were known. The synthetic
Mg, Zn, Al and FedIIl end-members and also the
naturally and synthete unknown Mn, Nioand Co
cnd-members were now ohtained

In spite of therr relative  irequency, the
coprapile-aroup minerais sire not very well-knewn
as o optical and crystallographie properties and
conditions ol stability. The main objectives of this
researeh meluded the development ol studies on
synthesis ol products equivalent and analogous 1o
cepiapie-group minerals, with the purpose of
obtainimg, by means of crystalline improvement,
crystals in encugh dimensions for optical and
ervatal structure studies, and also X-ray diffraction
data of good quality for indexation and caleulation
ol cell paramcters. The possibility of determination
el ervstal structures starting from monocrystals
seems now more remate. due to the reluctance of
wrowth of crvatals with appropriate dimensions,

All the  published  conventional  X-ray
diffraction data for copiapite-group minerals are
imperfect,  with ol the diffraction
the and more Important
reflections. Structuwal data are available for only

mverston
mlensity ol e first
e mtermediate erms. [0was verilied that the use
al the Gabel mirror Gwcilitates the ebservation ol
the real mtensities for the pueks ehtined in low 20
angles,

Objectives

This  rescarch has as muain objective  the
rehinenent ol the erystal structiee of synthene
werms of  the  coptapite-croup, usmg Xeray
dittfraction data with the Gishel nurror and with
synchrotom radiation. This sall Gilew comparing

the mathods,

Materials and amount of saumples to he studicd
hy

The coprpite-group a8 compond

mineral species

seven
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calciocapiapite CaFeg(OH)9(S04)6.20H50,
cuprecopiapite CuFeg(OH)9(504)6.20H,0,
copiapite FeFey(011)20504)6.20H,0,
magnesiocoprapite MgFeg{OH)2(S04)6.20H;50,
zincocopiapite ZnFey{OH)2(804)6.20H,0,
aluminocoptapite - AlayyFey(OH)2(804)6.201120,
ferricoprapite Fegpale (OH)2(SO4)6-20H, 0.

~ They are secondary minerals of very common
occurrence, mainly in ceal mines and sulfide veins.
The optical and crystallographic properties, and
conditions  of stability of ferricopiapite  were
studied by Recoura (1907), Scharizer (1913),
Posnjak & Merwin (1922) and Walter-Lévy &
Quémdéneur {1963) through its synthetic amtlogue.
The other members of the copiapite-group, just
known in natural occurrences, correspond (o
compounds of composition intermediary  among
the mentioned ideal compositions.

Amonyg the papers about the coplapite-group,
the more important are those that contain, at the
same time, chemical and X-ray diffraction data:

magnesiocopiapite:  Kravtsov  (1971)  and
Bayliss & Atencio {1985);

aleminocopiapite: Jolly & Foster (1967);

copiapite: Schmetzer & Medenbach (1983);

ferricopiapite: . Margulis et al.  (1973),
Ramusino & Giuseppetti (1973), Kubisz (1964)
and Kravtsov (1971);

cuprocoepiapite: Escobar & Gifford (1961).

The minerals calciocopiapite and
zincocopiapite  were  just  registered  once.

respectively by Kashkai & Aliev (1960) and by Tu
et all (1964),

Among the revision papers, Berry (1947} tried
tw establish the  correlition between  optical
propertics and chiemical composition of copiapite-
croup mmerals. and Bavliss & Atencio (1985)
studied the variation of the umt-cell parameters for
e known mieerals.

The only wrystal structure  studies are lor
magnesivcopiapite (Stisse 19727 and lerricopiapite
lFunlani et al. 1973),

Atencio (19863 obtained  some  preliminary

resulis in the  synthesis of - cepiapie group
merals,  producig nwurally  and  artficially
unknowns, as “manganocopiapite”,
“nickeleopape” and “cobaltacopiapite”
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