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ABSTRAC"T

Chrombismite, ideally BireCr0zz, is a new mineral qEcies thal occurs as isolated crysrals about 2 x 5 to 25 x 50 pm in size
or as fine-grained aggregat€s about I 0 to 500 pm in quartz veins in the Jialu gold nine, Luonan -County, Shaanxi Province, China.
The mineral is orange to brown in color, translucen! brittle, tetragonal [a 8 .459(3), c l7 .24(l) A\ V 1259.6(6) Nl, Z = 2, without
distinct cleavage. Its hardness is greater than 3, and its density, 9.85 g/cm3 on the basis of the empirical formula. The strongest
six lines in the X-ray powder patt€m td in A(IXrr&Dl are: 3.19(1ffi)(123),2.730(40)Q10), 1.980(40X316), 1.715(30)Ql9),
1.655(55X503,433) nd1.1,24(X)(53). The name refers to the main slsnelts presenl.

Keywords: chrombismite, new mineral species, bismuth chromium oxide, Jialu gold mine, Luonan County, Shaanxi hovince,
China-

SolvrN{ene

La chrombismite, de composition id6ale Bi16CrO27, est une nouvelle espdce min6rale d6couverte en cristaux isol6s mesurant
entre 2 x 5 et?S x 50 pm. ou en agrdgats i granulomdtrie fine d'environ 10 e 5m Um dans des veines de quartz veins du gisement
d'or de Jialu, comt6 de Luonan, Eovince de Shqanxi, en Chine. tr s'agit d'un min6ral orange I brun, ranslucide, cassant,
t6tragonal la 8.469(3), c 17 .2A(l) A, V 1289.6(6) A3l, Z = 2, sans clivage distinct. Sa duret6 ddpasse 3, et sa densitd serait 9.85
en suprposantlaformule empirique. ks six raies les plus intenses du spectre de ditfoaction X[d en AQ)(hH)] sont 3.19(100)(123),
2.730(40X310), 1.980(,t0X316), 1.715(30)Ql9),1.655(55X503,433) et l.l?.4(?5)(53). Le nom rappelle les 6l6ments essentiels
qui sont pr6sents.

(Iraduit par la R6daction)

Mots-c6s: chrombismite, nouvelle es$ce min6rale, oxyde de bismuth et de cbrome, gisenent d'or de Jialu, comt6 de Luona&
province de Shaanxi, Chine.
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INTRoDUciloN

Synthetic Bil6CrOs was originally described in
1983 by ftitomirskii et al. T\en awount enabled us to
establish its identity with material found at the Jialu
gold mine, Luonan County, Shaanxi Province, China
Q-zrt 34'22'22:' - 34"23'48'T:{, [,ong. LIO'07'35' -
110"11'18'E). The name chrombismite refers to the
main elements present in the mineral. The mineral and
mineral na:ne have been approved by the Commission
on New Minerals and Mineral Names, IMA. The holo-
type specimen of chrombismite is stored in the Geolo-
gical Museum of China" Beijing.

OcCURRENcE

The Jialu gold mine, located in the southwestern part
of the well-known Xiao Qinling gold belt, is hostedby
an Archean metamorphic complex consisting mainly of
biotite-amphibole gneiss, amphibole-biotite gneiss,
amphibole-plagioclase gneiss, gneissoid migmatite and
amphibolile. Gold-bearing sulfide-quartz veins are the
main f5rpe of mesothermal gold mineralization. Cbrom-
bismite is a rare constituent of the quartz veins; it is
associated most closely with quartz, pyrite, chalcopy-
rite and gold @ig. 1), and thus a primary phase.

PnopsRTES

PLrysical and optical properties

Chrombismite varies from orange to yellowish
brown in hand specimens and thin sections. It shows an

adamantine luster, a brownish yellow steak, translu-
cency and very weak pleochroism. The hardness nmges
from 95.8 to 128.0 (mean: 113.3), as determined with
an ORTHOLLX2-POL microhardness tester with a
load of 100 g. No distinct cleavages were observed. The
density is 9.80(3) g/cm3 measured by the micro-specific
glavity method, and the calculated density, oa the basis
of the empirical formula, is 9.85(1) g/cm3. tn polished
sections, it is gray to light orange in color, with orange
internal reflections, very weak bireflectance and
anisotropy.

Chrombismite is uniaxial positive, with r" - 2.55(2),
nr= 2.50(2). The indices of refraction were measured
in a SeS melt (index of refraction: 1.98 - 2.70). Values
of reflectance from 400 to 700 nm were measured
against a SiC reflectance standard with a Iritz MPV-3
microphotometer. Reflectance values are given in
Table l.

Chemical compositi.on

Fifteen crystals of cbrombismite were analyzed with
an EPM-8100 elecfon microprobe; analytical condi-
tions were 10 kV, 10 mA. The following standards were
used: pure bismuth @i), crocoite (Cr), wollastonite
(Ca), corundum (Al), and downeyite (O). The results
are given in Table 2. The average of these analyses
gave 87.23 wt.Vo Bi, L.35 wt.Vo Cr and 1,L.27 vtt.Vo O,
as well as minor Ca (CaO O-{,OTVo) and A1 (A12O3
O-{'.MVo). The empirical formula is Bi16.ee6Crs.e7O27
(based on 27 atams of oxygen). The ideal formula is
Bi16CrO27.

FIc. l. Relationship of grains of chrombismite to grains of chalcopyrite, pyrite and gold.
Width of the field of view: 0.12 mm.



The valences of Cr and Bi in chrombismite were
determined by X-ray photoelectron spectroscopy
(PH5300 insnument), with MoKcr radiation at 12.5 kV,
20 mA Clable 3). Values of the binding energy were
calibrated by the chemissl ienizatisn spectroscopy
(CIS) method (the binding energy of CIS is set to be
equal to 284.6 eY. The results show that the valence of
Cr is 6+. and that of Bi is 3+.

TABII 1. REFGCTANCB DATAFOR C]IROMBIIIMIIE

| (m) Re'(o/o) R(o/o) r (m.) R€'(74 RoC/o)
,100 560 4.7 25.8

420 2tS 163 580 29.8 26.1

M n9 D.9 589 29.8 .2

60 2t,4 19.5 600 29.3 2j.3

470 2t.4 19.4 6n 29.4 27.1

480 2t.9 20.t @ 30.2 26.5

500 23.7 21.6 650 29.9 25.9

5m 25.3 23.6 660 29.1 25.6

r$ nt 242 6E0 28.3 U.8

544 n5 252 7@ n.7 U.7

CTIROMBISMITE FROM THE JIALU GOLD MINE
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CRYSTAIIoGRAPHY

Crystalhabit

Chrombismite appears as isolated crystals or fine-
gained aggregates in the quartz veins. Individual crys-
tals have a columnar or acicular habit with a size
rangrng from 2 X 5 pm to 25 x 50 pm. Its aggregates
are spherical or i:regular, and vary from 10 to 500 Um
across, and even up to l-1.5 mm.

X- ray p ow dz r - diffraction dnt a

The data for chrombismite were obtained with a
Debye-Scherrer ciuaera 57.3 mm in diameter, with
FeKcr radiation. The pattern was indexed by analogy
with information on synthetic Bi16CrO27 (PDF 37-958).
The stongest six lines of the X-ray powder-diffraction
pattern, in order of decreasing intensity (d in A), are:
3.19,2.730,1.980, 1.715, 1.655 and 1.724 (table 4).
We have established that chrombismite is tetragonal,
probable space-group 14, 14 or l4lm, and that its unit-
cell parameters are: a 8.&9(3), c 17.24(l) A, wth da
= 1.9933. The unit-cell volume of chrombismite is
1289.6(6) N,Z=2.

The crystallography and powder-diffraction data of
chrombismite are similar to those of synthetic
BireCrOzz (Table 5), except for differences in the
intensity of high d-values because of the different

TABLE 4, X.RAY POI/DER.DIFFRACTION DATA FOR CIIROMBIIIIIOTB

Int@siry 4-{,i) 4(,i) ,lH I 4*(,i,) 4&(;,) ,H

100 3.19 3209 L23 2 1.452 1.453 2r1r

r0 2.8?O 2,874 006 2 1.433 1.437 001?

4 2.730 2,n5 310 5 BA L3& 20]?

2 2,610 2.@7 312 m L2A4 r2U 439

5 2,4U 2,494 224 $ ln| Ln2 3rr2

40 1.980 1.981 316 15 1255 l.U6 4ll l

20 1.932 r.934 4m 10 t33 1235 62n

z t.837 1.343 334 I 1.220 Lnl 538

2 116 1.765 42422A 15 l'l52 1.153 429

30 1.715 1.717 219 2s 1,124 r.124 53lq

5 1.6E2 1.693 318 15 1.104 l.lM 707'549

55 1.655 1.656 503,433 15 1.069 1.070 639

l5 1.604 1,ffi4 25 1.054 1.054 33]!

l0 1.595 1.596 309 l0 o.9s o.9l 62p

TABLE 5. COMPARIIION OF CHROMBITIMII3

AND SYNTIIETICBT6CIo'

Cbrcmbismile Synth€tis

Bil6CrO,

Symsfy tsfagmal

Spaecrcnp !4JaorI4la l4l'

o(i) 8.64e(3) E'677(4,

c(i) 17'24tD r7'2r(r)
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TABIT 2. ELECTRON-MICROPROBE DATA

FOR CHROMBXIMIIB

I 87.1
2 87,5
3 t|J
4 E1.O

5 87.2
6 872

7 E7.l

E 87.1

9 86.6

l0 87.6

11 87.1

t2 87,3

13 87.1

t4 87,2
15 E7.6

Av€mge 87.23

11.1 9.4
tt2 99.9
tt.z r@.r
1l.l 99.3
ll.3 9.9
11.5 tw,z

ll.4 100.0

11.4 100.0
11.1 99.0
11.4 100.4
tt2 w.6
ll.3 100.0
11.4 100.0
11.2 9,7
11.3 100,

tt27 99.85

t 1

1.2

t.4

1.5
1.5

1.3
t.4
1.3
t,4
t {

1.3
t ?

1.35

CmDodlic @ €rlt[6€d i! reighl %.

TABLB 3. RBSULTS OF X-RAYPIIOTOELBCTRON

SIECTROSCOPIC ANALYSIII OICHROMBISMITB

El@ao En€rW CbsE- Sy[fb€dc Refeme
(eD bi@ire K2cro4 valBa

crzp biodhc 579.8 5792 c.3+ 5793
kitrstic 673.8 674.4 6743

Bi4f bhdhg 160.5
tirctic 1093.1

st3+ 1s9.7
1093.9

. Waglo et aL, (199).
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experimental methds. The crystal sfiucture of chrom-
bismite has not been determined, as there are no good
single crystals, and even powder samples are difficult
to obtain.

DlscussroN oF TrD CoNDrnoNs oF FoRMATToN

Zhitomirskii et aL (L983) obtained crystalline
Bi16CrO27 by buming pure Bi2O3 and Cr2O3 at 700oC
for three hours or 800"C for one hour fu1 41 alkaline
hydrothermal solutiono and studied how the variation of
temperature affects the unit-cal paramet€rs from 30 to
600'C in air. Thi$ information helps to constrain the
upper-temperature limit of chrombismite formation
(800'c), and the lower-lemperature limit (30.c) of ils
stable existence in geological conditions. These values
are judged useful in a discussion of its genesis.

Aclo.{owl-mcBvm.ITs

The autlors thank Jiang Ai,Yan;g Jiankun, frang
Yanshi (Headquarters of Gold Exploration), Guo
Ruidong (The second branch of Gold Exploration),
Guo Nengsen (Geological Institute of Gold), Li
Guanghui (Ihe fourteenfh branch of Gold Exploration),

Sun Yong (Northwest University), hof. Liu Dehan,
Yang XiuZhen and Shen Jiagui (Guangzhou Instihrte of
Geochemisty, Chinese Academy of Sciences) for optical
data. Xu Ping and Han Xiuling (Institute of Geology,
Chinese Academy of Sciences) carried out the elecfron-
microprobe analysis, Feng Daming (Institrte of Chemi-
cal Industry and Materials, Beijing University of
Science and Engineering) carried out the X-ray photo-
electon spectroscopy analysis. Dr. Cao Yawen, A.J.
Criddle, R.I. Gait, A.C. Roberts andR.F. Martinkindly
reviewed the manuscript.

RtrERENCES

WAGN$, C.D., Rrccs, W.M., DAvrs, L.E, Mou-DE& J.F. &
Mtm-euam.o, G.E. (1979): Handbook of X-ray Photo-
electron Spectroscopy. Perkin-Elmer Corp., Norwalk,
Connecticut.

Zrrom.sn,I.D., Fncnov, S.V. & Sror-ononrv, N.E., Bosn,
A.A., MARUN, A.A. & VNsvEv, U.H. (1983): The charac-
teristics of synthesis and phase in BirO3.CrrO3 system. "L
Ircrg. Chem. 2E(4), 100Gl0l 1 (in Russ.).

Received May 7, 196, revised manuscrtpt accepted October
3, 1996.


