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Stannite group minerals:
investigations on stannite and kesterite

MARCELLO CoRAZZA, FERNANDO CoRSINI, GWSEPPE TANELLI
Dipartimemo cli Scienze della Tem dell'Universitil., Via La Pira 4, 50121 Firenze

ABSTUCT. - The oplical, chemical and X-tlly
powdef diffraction characteristics of the .. stannile
grotlp. minerals in the collection of the Mine­
ralogical Museum of the University of Florence
are ~ned.

Slannite and keslerite are lhe only minerals
present. This WQfk has enabled a revised and
complete stannile diffraClion pauem to be reponed,
doubt to be shed on the evidence for the existence
of isostannite and evidence presented that WANG'S

(J982) synlhetic product is aClually a stannite.

K~words; stannile, kesterile, X·ray diffraction,
chemical composition, optical features.

RUSSUNTO. - Sono alati arudiati per via ottica,
diflrauomctrial e spemochimial almpioni di stan­
nite e kesterite, proveniemi da tipidle mineraliz·
zazioni idroterrnaJi a Sn e a solfuri polimelallici,
della Cornovaglia, Bolivia e Boemia.

Ne! lavoro vengollO riportati, accanlO alle pro­
blemaliche inerenli la sistematiea e le re!azioni di
fasc dei minerali, i risultali acquiaiti che ddini·
K'Ooo 10 spenro di diITruione del1, stannite, non
oonfermano I'esistenza dclla isostannile e f,nno
fitenere the il prodouo sinteUzzato da WANe (1982)
sia in realti una slannite.

P(l,oI~ ch;(l~; slannite, kesterile, diflrazione a
raggi X, composizione chimial, alralleristiche ot.
liehe.

Inlroduction

In this paper the results of an optical,
dif&actometric and spectrochemical study on
., stannite group _ minerals are reported.
The studied samples belong to tM: collection
of the Mineralogic.ll Museum of the Univer­
sity of Florence. Moreover to check our
analytical procedures, two samples from the
deposit of Brunswick Tin Mines Limited
already studied by PETRUK (1973) have been
analyzed (samples n 29-750. ')2-'52}).

Recent.ly several authors (CoRSINJ at TA­
r..'ELLI, 1984; MooRE & HowtE, 1984) have
poimed out both the uncertainties concerning
the mineralogy of the Cu-Fe-Zn-Sn-S (table 1)
system and the potential uses of the « stan­
nite group:. minerals to improve our
knowledge of certain physicochemical features
of the hydrothermal environment. For this
reason, a research program both OD natural
and synthetic products is being carried out
in the Dipartimento di Scieme de1la Terra
dell'Universita di Firenze; this paper re­
presents a contribution to the program.

Analytical methods and ex.perimental
rellultll

The only minerals of the stannite group
detected in the samples from the Minera­
logical Museum of Florence are stannite and
kesterite. In table 2, the main optical and
textural features of this minerals, together
with details of tM: localities and the mine­
ralogical assemblages in which they occur,
are reported.

As a rule, our stannite and kesterite
samples have optical features similar to those
reported in literature (KlSSIN & OWENS,
1979). The only exception is the very weak
anisotropy of the sample 17036 (Zn-stannite)
from Cligga Head (Cornwall) thar makes it
similar to kesterite. Usually stanrute occurs
as an imergrowth of grains with different
orientations (fig. 1), but patches of qua­
drangular net shaped polysinthetic twinning
(fig. 2) are also present.

The spectrochemical analyses, carried out
using a Cambrid~e Stereoscan 250 equippcc.1
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TABLE 1
.. Sla",,;l~ group. m;n~rals

1£11011[0 ~nIIlUI"l0J6 11 TlI( LIURATllllE:

SU tu. I (1WIIJOHIl. llIeo) • tte<..u ...,u. • ·Su....'u
jlu • • SU..... tdtu (TMAAAAA & UTO. 1916)

SU""Iu. 11 (IWIXHI. IlltlO) • h ..,u... tu. (ctAlIIIIGll\A.l &
H[Y. 1956) • kenertu. (llSSIM & (IIEICS. t919)

SlInnltt III (IWIOOIIR. 1990l

StlMht IV (RAHOO!lR. Igao)

O"ll\le boTnlte. 8ro"" st.nnltt. Mow,ontte (SZlHAllS~I.
1976)

In-sUnntu. - Cuz.u(ln.s{l.n)Sn.g1S' (8ERRya
TIOfI'SOlI, (962) • UUtrlte (JCPllS n. 21-883) • ~..tl­
rlu • SUMlte (llSSIM a tllEIIS. 1919)

In-'lI,,,,Ht - Cu{t.aln.•W. (mIlD:. Itn; IIXJII( a
IOIIE. 1_); 1 - (llSSIM a Q1US. 19~1

f ...untrlu. (1'£'_. 191)) • lut..-tte (llSSlla ~.
1'~)

~ ,...... (P[fJUI[. 1'11) • SU..... tditoo • l:tsttt"IU
IllSSl1 & lIIOIS. 1919)

.
-..--,.... to.-·

"-.h 8ftCI"1

IlIA ""PltlIVI:O MINERALS (flEISOIER. 1983 & 1985)_t Ch..t,,1 fo..,1I Spice 9""'P

Mowsoniu Cu 6fe
l
SnS

S P"i"l

CIII tt.• lltl o"l"S"lSS ...,
SU...... ld,u o,,'tllfe·1II)SIIl5Il ,m

~ CIIl (Ft.lII)SolS. 14!o

lIKt..-tu. Cul (lII·r.)s.5.
,.

l:ar_tu. CllZCuW. 14211

S.kurllltl (OI.loo .fl .AlJ l( In.S,,)S. Tetr19_1

Rhodo.UMltt Cuz'tsn3sS 14 J/.

with EDS Link (Si-Li detector) and using
a pyrite as standard for S and pure metals
for the other elements, are repotted in
table 3. In table 2 and 3 the characteristics
of kesterites determined on the samples from
New Brunswick are also teported.

The samples 1494, 1495, 1497, 1498,
1499 and 12917 have chemical compositions
typical of stannite, as can be seen from
table 3 and 6g. .3. On the other hand, samples
17036 and 1496 have a Fe/Zn ratio such
that it is not possible to ascribe them, on
a chemical basis, to either stannite or
kesterite.

The X-ray powder pattern data of stan­
rute 1499 (carried out using a Philips PW
1130 diffractometer and employing CuKa.
radiation) is reported in table 4. This pat­
tern is almost the same as the stannite of
Oruro (KISSIN & OWENs, 1979). Moreover,
all of the stannite X-ray powder diffraction
patterns examined in this study as well as
that of stannite from Dachang (CoRSINI &

TANELLI, 1984), show at about 5.35 A and
3.85 A, two peaks (002 and 110) which
are consistent with the I42m space group
of stannite. Such peaks are not, however,
reported in the Oruro stannite diffractometer
pattern, while they are reported in the
.cubic phase. of FRANZ (1971), suggested to
be the same as isostannite by CURINGBULL
&- HEY (1956). CoRSINI &- TANELLI (1984)
suggested, from the p~nce of these peaks,
that the Dachang samples may be either a
mixture of stannite and isostannite or a
mineral like the synthesized product of
\VJANG (1982). On the other hand, the
results of this work suggest that these peaks,
always present and in agreement with the
I42m space group, belong to stannite.

The X-ray powder diffraction patterns of
samples 170.36 and 1496 are reported in
table 4. These samples, as previously men­
tioned, have similar optical features and
chemical compositions to either stannite or
kesterite. On the other hand, the X-ray
powder pattern of sample 1496 from
Zinnwald, is like kesterite from Oruro
(KISSIN & OWENS, 1979). This pattern lacks
the typical stannile doublets (004, 020;
034, 220; 116, 132) which are evident,
even if very weak, in the sample 17036
from Cli~:I Head.
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TABLE 2

Occu"~nu, min~TalogicaJ asumbJag~s and optical and t~xturaJ I~atuus olth~ stannit~ and
k~st~rit~ sampJ~s studied in this work

~ Ma~w.oI;leAl. l5$(MtJ«

" 1494,
_.

SJI/IolorH•• "''''110,
(~11.1o) ....""tu

" "", All""' ...., "'te.1o , ....tu, ,,_,.10......,.u.
(~II.,.)

~

" I.,.; ll_ld._t. 1:01_• .-..t.....lll.' ....
(0"'....' ...•..·1 <Nl~I ...,~., Id", 1Il_•• w' _I M' • ",-I......,f....lt.< .....1....
Iew-nl "'"... _I......~

" I", -...... to.. _I .... OoI~t.. , _I..' ........ , ...
I_HJ

" I"", (eor-l1l CItoI~'t.<. u ••tt.<

'l ll'fl',

I) 110)6,

'01 U-UJ;

It. Ag_
(tor_Ill

ell"" Itdod
(eo.-_:ll

frW ,<to<1. _ .........'d
(to )

"""1~h•••1 M.t .
<...lIlt.....'u It.

SJI/IoI..n •• ,lIol<"l')'\'"t " .......Ol"'''' wt.., z.· .,,,.

_,••, ,_.,1... ,...twt...
........)'\'"1 \t. 11_'...
,"_Idh••~

5"..lorl... _ •• n •••1O_..n...
..._1\.0

..HeAl. .- TElITIUl fO,1l,II;S ('1

.) I"h< _ ••,,, ....'.,., 0) st""",: "'.....

"10" '0 oil •• ; 'I .,~, br"ooII·y.Il... Io~ ..
011""'jroyhh: dl POly»,."'.. t, •• I""t",

.). ~I. ,I. d): .... .- .....pl•• o ,

'1, Oh <I: .. _ .. __I••.

.). oj. <I: _ .. __,••. ';
d} .1O..tt <IIO'_I.. ,.toryr'<JI<U
dl. ~I. cl:'" _ .. _"'."
dl ..I)'1J'Ot/1Ot1c; •..-1..1... _ ••""" ..

-~.
.). '). <J: .... _ .. _"" "
dl ... _ .. _"'.S

.1 It;". g ~h", 'I _on"
<I y k; .H '0 oll •• ·g,.".Io'
d) ""110· ..... , ,'.1.'0<";""'."

d) gro~""; ') "'" pr'_1; cl Io.t..."

• ). '). <): .. _ .. -,••• "
d) U._tU".IO_"'U t • ........-.

Fig. I. - PnOlomicrograph (Dearly crossed nicols.
oil immersion) of stanmte umple 12917. 1be
analyzed points (A and 8) show a ume chemiClll
composition.

Fig. 2. _ Photomicrograph (nearly crossed nicols.
oil immersion) of stannile sample 1499, showing
twinning fabrics owed to a possible high. low
temperalure transformation. The analyud points
(A and 8) show a same chemical composition.
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TABLE 3
Slanni/~ Q"J kerlerite analyses

11 1.,.. (S) n.l1 11.98 1.h n.M n.n 100.'7 1.98 .tl .10 1.OS l."
(11.") (.n)
(12.11) (I.")

21 1~ (t, m.1II ".Il' I,K M.• n.l0 100.4.3 1.91 .99 .01 l.DJ l.W
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J) ''96 IS) :t.0l 1.1Il I.~ 1I.n n.16 lOO.M 1.. .n .~ Uti ).to
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(t.91) (I1.U)
(J.lt) (It.OOl)

10) !l·Ul (ll ~.to t.to It.M ~." n.l0 100.69 t.OO .tl .&1 .M l."
(t.q) (It.")
(C.05) (ll.Of)

, IG .. I • ..
...
...

...

...

...

...

."

.n

."

...

..
(") 'loo _ of ... l)'2e1l ,ob" It ,_~ "'tilt. _ loro<l....

Cool "".....1.... , f. r.... loo .,. .t._ .... __ ..1.... " ••100 _toO.

··r-----------------.,

•
o •,.

••'-:-------L--------::::-O'_zo _ -~.

packing eHects, mainly involving cop~r.

According to KtSSIN & OwENS (1979) the
correlation betw«:n stannite and kcsterite
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Fig. -t. _ V.riations of the lattice paramelc!'
venus [he iron content and the zinc content In

[he analyzed stann;te and kcscerite (samples num­
bered according [0 table I). In this figure the
continuoWl Hnes are those reported by KISSIN "
OwE."lS (1979), corrc:lating stannite and kesterite
lattice: parameters and chemical comIJ(l$ition.

••

........

." ..-,-
--

o 0

• "Cl.. " - ,,;- .ff'"~ii>
r---"..;;__•••;;._....'i
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Fig. 3. - Values of Fe/Fe+Zn and Cu/Cu+Sn
ratios for stannite and kesterite analyzed in this
work (for the identification numbers sec table I)
and from the literature (LEVY, 1967; SPRINGER,
1%8; HUllS " OWENS, 1972; PETIlUK, 1973;
KISSIN " OWENS, 1979; CoRSINI" TANEI.U, 1984;
MOORE " HOWtE, 1984).

Concluding remarks

According to HALL et a1. (1978) stan­
nite and kesterite, although both having a
chalcopyrite·like pseudocubic struclUre, be­
long to two different space groups: 142m
(stannite) and I4 (kesterite). The prominent
structural differences arc ascribed 10 calion
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a.- I .... :!C •••, • __ s ~.... a._ I''''~I._

" - 1'."1 ~ '."'" " _ '0 ~ 0.0lI'l <•• 11."'1 ~ 0.001

TABLE 4
X-ray powder diDraction patterns (CuKa.
radiation) 0/ the stannite samples 1499 and

'703ft and ke-steritt" 1496
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from the present work are the following:
a) the stannite diffraction pattern shows two
addiclional reflections at about 5.35 A and
3.85 A compared to the published X-ray
patterns (efr. KISSIN & OWF..NS, 1979);

b) there is no evidence (in agreement with
KISSIN & OWENS, 1979 and MOORE

& HowlE, 1984) of the phase equivalent to
isostannitc found by CURINGBULL & HEy
f1956l. even though the studied samples
were collected from Cligga Head and in
Zinnwald where this phase \\'as recognized;

c) the close resemblance between the studied
stannites and the X-ray diffraction pattern
of WANG'S (1982) synthesized product leads
us to think Wang's product is actually
stannite.
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lattice parameters and stannite and kesterite
chemical compositions leads to a 2 a., - c.,
difference of about 0.15 for stannite, and
near zero for kesterite. Such a correlation
does not agree with our results for stannite.
In fact, it appears from the data reported
in 6g. 4, that the lattice parameters converge
with an Increase in the Zn content.

The other main points of interest resulting
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