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Ansrnecr

Falcoudoite, a new nineral ftom tbe Doninican
Republic, fu a hydrous nickel sificate of the sepio
lite group containlng 26.7Vo NiO, SSVo l;|r,.lgQ,
45.9Vo SiQzard l|Vo IIzO. It is orthorlombic with
cell parameters a L3,5, b 29.9, c 5.244.. Dehydra-
tion occurs in four steps at 180, 360, 540 and
840'C. Conversion to an ortlopyroxelrc ta.kes place
on heating to above 850'C.

Solvnvreng

La falcondoite, nouveau min6ral provenant de
La R6publique dorninicaine, est un silicate de
nickel hydrat6 appartenant au groupe de la s6piolite
et contenatt 26.7Vo NiO, 8.57o Mgp' 45.9Vo
SiOz et L57o HzO. La falcondoitB est orthorhom-
bique avec a 1s.5, b 29,9, c 5.244.. La d6shydrata-
tion se produit en quatre 6tapes, soit A 180, 360,
540 et 840'C. La transformation en orthopyroxdno
se produit au-deszus de 850'C.

(fraduit par la R6daction)

INrnooucrroN

Sepiolites are cornmon constituents of gar-
nierite deposits. They occur together with talc-
and serpentine-type minerals and are frequently
nickel-bearing. Caillbre (1936) described a
sepiolite from New Caledonia in which the
atomis nickel-to-magnesium ratio is 1:4. Hotz
(1964) gave 1.467o Ni for a sepiolite occurring
at Nickel Mounlain, Oregon. Maksimovic (1969)
mentions nickeliferous sepiotte with 6.657o Ni
from. Goles, Yugoslavia.

Adopting {Mge(H,O)a(Ofl)a[SiraOe.l]'Hlo)8
as the formula for sepiolite @rauner & Preisinger
1956), and assuming that all Mg is replaced by
Ni, a nickel content of 29,9Vo can be calculated;
replacement of.50% of tle Mg would result in
a nickel content of l6.4Vo. Natural material
averaging 2l7o Ni and with the structural
characteristics of sepiolite has been found and
is described in the following. As the nickel con-
tent exceeds tle magnesium sontent in terms
of atomic proportions, the mineral is considered
a new specia for which the name falcondoite is
proposed. The name has been approved by the
Commission on New Minerals and Mineral
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Names, IM.d Tlpe material is preserved at
the Royal Ontario Museum under specimen
number i*{34324.

OcorlnnsNcr

The new mineral occurs near tle towq of
Bonao, Dominican Republic, in an extensive
laterite deposit mined by Falconbridge Domi-
nicana C. por A. (Falcondo). The deposit is
part of a serpentinized harzburgite massif and
is composed of serpentinitic and limonitic ore.
Conspicuous green to greenish white veins dis'
sect the orebody and consist of garnierites of
the types described in previous work (Springet
1974). Sepiolitic material is enriched in certain
parts of the veins. 1as saamined specimen was
taken from a fissure, 2 cm wide, exposed dur-
ing mining at a depth of about 3 m in an area
of the deposit called Loma Peguera. Serpentine
is closely associated.

Mrxrner, DpscnrprroN

The hand sample is whitish green, slightly
schistose, soft and friable. Hardness is 2-3 on
the Mohs scale. The density, measured by a
hydrostatic method, is 1.9:L0.1 C/d. Clear to
translucent tangled aggregates of frbrous parti-
cles can be discerned under the microscope. The
fibrous particles are smaller than 10 pm and
have a refractive index of less than 1.55. Bire-
fringence is about 0.01 to 0.02. Extinction is
parallel or nearly parallel, with positive elonga-
tion.

Powder X-ray diffraction analysis gave a pat-
tern similar to that described by Brindley (1959)
for sepiolite from Little Cottonwood, Utah
(Iable 1). The peaks are somewhat broadened,
presumably due to poor crystallinity so ttrat very
accurate readings of d-values could not be
obtained. The main reflections of hydrated talc
and of quartz, at 9.8 and 3334, repectively,
could be observed. As shown in Table 1 the
spacings can be indexed on the basis of ort.ho-
rhombis symmetry. The unit-cell dimensions, cal-
culated from the powder data using a least-
squares refinenent program, were found to be
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TABLE 1. X-RAY DIFFRACTION DATA FOR FALCONDOITE MglNi ratio. Some scafter in the (Ni*Mg)/Si
ratio about the valus of 2:3 was observed, sug-
gesting that the small amounts of talc and quartz
indicated by X-ray diffraction ocgur as micron-
size particles intimately intergrown with sepio-
litic material. Table 2 lists four point analyses
marking tle spread of the electron probe re-
sults. The average of these results gtves a
(Ni*Mg)/Si ratio very close to the ideal ratio
of. 2:3. The determinations of the total water
content reveal that there are 14 molecules of
H,O in a half unit-cell in accordance with the
structural model of Brauner & Preisinger (1956).
The formula for a half-cell, resulting from thls
model for an average composition, is therefore
{ (Nio."Mgo.*)s'(H,O)4'(O}I)a[SL,Ouol ]'GI'O)a
This gives 8 molecules or 9.9 wt. 7o of. zeolitic
water, 4 molecules or 4.9 wt. % of bound water,
and 4 molecules of OH or 2.5 wt. 7o of water
derived from these hydroxyl groups.

The ion-exchange capacity is small. Treatment
of 100 mg of the material in 50 ml of a molar
MgClz solution for 3 weeks at 60:7O"C resulted
in the dissolution of O.247o Ni which is L.L4Vo
of the total nickel content.

The thermal characteristics of the new min-
eral were established by differential thermal
and thermogravimetric analysis. The thermo-
gr.rms were found to be similar to those of se-
piolite (Cailldre & H6nin 1959; Nagata et al.
1974). Important features are summarized in
Table 3, together with interpretations derived
from the work of the earlier authors. Consider-
ing the somewhat impure nature of the falcon-

IABLE 3. THERI.IAL CHAMCTERISTICS

dcatc(A) a*ur(A) r

1 1 0

130

060
't 
3l

260

080

081

441 , 281
c ln

022
3 7 1 ,  1 9 t
202, 042
222, 461
062 ,312
640, 2.12.0
0 8 2 , 6 0 1

12.07

7.47

4.48

4.29

3 . 7 3

3.04

2.83

2 . 6 1

? . 5 9

2 . 5 5

2.44

2.40

2 . 2 6

2 . 1 3

2 . 0 7

12.2
o a

4 .53
4.30
3.75

3.03
2.80
2.62

?.44
2 .39

2 .12
2 .07
1 . 9 5
'I .87

100
<5 ( ta lc)

l 0
'15

t 0
30 (+quartz)

<5
5

30

35 (broad)

30
20
20

q

'15

<5

<5

DiffractonEter, ColFe radiation.

a L3.5, b 26.9, and c 5.244. The unit-cell vol-
ume is 190344. Assuming that there are 2 mole-
cules of (Ni,Mg)'SitrOgo' (HzO)*' (OIDa' (IIsO)e in
one unit cell, analogous to sepiolite, a density of
2.54 g/ cm3 can be derived. The considerably
lower measured density seems to be due to the
porous nature of the material.

A bulk wet-chemical analysis for NiO, and
X-ray fluorescence analyses for FeO, CoO,
SiOz, AlzOe, CrrOs and MnO are given in Table
2. Weight loss on ignition was determined by
heating a sample to 950oC.

Examination of a section by electron probe
analysis revealed sening with regard to tle

IABTE 2. zuLK CHBIICAL AND ELTCTRON PROBE AMI"YSES

Electmn Probe

B C D

TCAr Interpretatlon

.c z- wt.  cal-c '  ht '  i {echanlsm-  l o s s  l o s s

DIA*

endothem.
peaks, "C

Chen.*

'lB0

360
540
8tc

25-200 7.0
200-370 3. I
370-600 2.3
600-850 _?:1
Tota ls  l5 . l2 6 . 7  1 8 . 2  2 3 . 1

1.99 <0.03 <0.03

8.46 12.87 9.98

45.93 50.3 49.8
1 5 . 0  t 8 , 6  1 7 . 1

25.1 2A.'l
<0.03 <0.03
7.86 6.36

47.1  49 .6
20.0 16.0

4 . 9

1 7 . 3

zeollt ic sater lost

bound water' lost ln two steps

hydrcxyl water' los!
Nl0

Fe0

figo

st02

* Also contalns 0.39, Al203i 0.499 cr2o3; <0.01 iho; <0.01 Coo.
'*Loss on lgnltlon, or dlfference fmm lO0U ln case of electrcn

prcbe results.

Fowlre to b@is of 1A M-lvdttu o@Jg@:
Chen.:

4 . 4 4  ( N i o . 6 o M g o . 3 5 F e o . o 5 ) 0 . 0 . 0 5 ( A l 0 . 5 7 c r o . q 3 ) 2 0 3 . S . 7 1  5 1 U . 6 . 2 2  H 2 0

Prcbe:
A: 4.02 (Nio.q3l49o.57)0.5.99 S102.7.43 H20
B: 4.02 (t{ lo.56t lgo.q})0.5.99 S102.6.85 H20
C :  4 . 0 5  ( N l o . 6 3 l ' { g 0 . 3 ? ) 0 . 5 . 9 8  S t 0 2 . 8 . 4 6  H 2 O
0 :  3 . 9 1  ( N l c . 7 o i i g 0 . 3 o ) 0 . 6 . 0 4  S t 0 2 . 6 . 5 ?  H 2 O
av. 4.00 l{ i  r .  so!{g0.!1)0.6,00 St02. 7. 30 H20

nAverage heat ing rates of I  "C/0in

cioite samples, the agreement between the
weight losses observed and calculated from the
Brauner-Preisinger formula is not unreasonable.

The X-ray diffraction pattern of material
heated to about 1000oC shows only reflections
due to an orthopyroxene. The peals are broad
and of low intensity, indicating that the majority
of the reaction product is amorphous or has a
poorly ordered stnrcture. Enstatite is formed
when sepiolite is heated above 900"C Kulbiski
1959); accordingly, an exothermal peak at about

<0.03

49.2
'18.0
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850oC, which follows the endothermal dehydra- REFERBNcTs
tion peals in both the sepiolite and the falcon-
doitdcases, gay.be assighed to mark tne cryl- "T$'Jilh,*rtffi'ffifrr* ;Yiffitalfization of orthopyroxene. iVa.-p"t irs.ffiin:-6:-tr0-L40:

DlscussroN

The new mineral belongs to the sepiolite
group together with sepiolite, ferri-s4iolite and
loughlinita Because of the simills ionic radii
of Mg and Ni, the existence of the new species
is not surprising and follows the pattern estab.
lished for serpentines, (e.g., lizardite-nepouite,
clinochrysotile-pecoraite), for talc-willemseite,
and for chlorites-nimite @rindley & Malsimovic
1,974). Nthough the present analyses do not in-
clude that of the pure nickel analogue of sepio-
lite, it is very probable that it exists in nature,
and will eventually be found. The mineral de-
scribed above is magnesian falcondoite. It is
the end member for which the new name fal-
condoite is intended.
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