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CLINOCHALCOMENITE, A NEW MINERAL
OF SELENITE

I-o Kenrlrc (€&HE), Wrr JuN (4 r4),

ZsaNc JrNcvr (g6#fi) awo Gu QrraNc (WAt)
(Beijing Uran'ilum, Geologg Researah Institute)

Beeeivetl FebruarY 7, 7979.

Clinochalomenite was discovered by X-ray examination of its powder patterns'

Then data on its single-crystal were collected. and its chemical composition was de-

termined by the electronic microprobe. Its physical ancl optical properties were d'e-

termined by crystallographic study. A series of stud.ies showecl that elinochalcome-

nite is a new mineral of hydrated selenite of copper. Its chemical composition is

identical, with that of chalcomenite, but they are different in X-ray powder pat-

trrrn, crystallographic system, space gloup and optical properties. Clinochalcomenite

and chalcomenite shou-ld, therefore, be isonreric, so the new mineral is namecl clino-

chalcomenite^

I. OccunnoNcn

Clinochalcomentite was found in an oxidized zone at a place where uranium was

also discovered,. The palce is in Gansu Province, China.' The mineral is found in 
't

fracture zone in a carbonaceous siliceous slate of ,Dz'Segs (the Sanhe Formation of the

Devonian system), which is widely;distributed in the region.

Clinochalsomenite is closely associated with volborthite, chalcomenite, umangite

and malachite. Volborthite oecurs in a crystal,:filmy form on the surface of the ore.

Crystals of chalcomenite are well-developecl on the wa]ls of cavities. Powdery uman-

gite and small crystals of clinochalcomenite wer-e found in cavities. At the same time,

umangite in small needlelike form was also found in the cavities.

II. Cnvster, Ilesrr

The crystal of clinochalcomenite is small (Fig. 1), usually 0.2--0.3mm long, with
the longest one being 0.5-0.6 mm. Crystals are long prisms formed along the c-axis.

There are longitudinal striations parallel to the e-axis in the prismatic faces.

Two crystals about 0.5 mm long were measured by the Goldsehmitlt-two-circle

reflection goniometer, and it indieates that clinochalcomenits belongs to the monoclinie

system of the rhombis prismatic class. The chief forms are rhombic prisms zn,{110i,

fi{210}, e{011} ; pinacoids a{100}, b{010}, c{001}, d{101}. Among them rhombie

prisms { 110} antl { 011} are the most developed. and. the orthopinacoitl o{ 100} , the

lcss developed one. An angle table for clinochalcomenite is given in Table 1, crystal

habits are shown in Fig 2.
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Fig. 1. Priellatic crJ"stals of cliaochalco-

. mentite (blaek - inelusions of

umangite).

Fis' 2' 
ffif:i"ffiff"l'T'
a{ou} zn{rro}, n{zto}'

Tablc I

Angle Table for Clhodalcomenite

a'.bi c: 0.99?6 : 1 : 0.7405; I : 9s'15'; po.r Qo" ro-- 0'7423: 0'7369 : 1;

o.- I o. I o"-:^.3570, r.oozit-i; tt:84"25;;-p:' O.l+sg; qi o'l+os; aL o',gEz'
T

Forrrs

a 100

b 010

c 001

rn 110

a 011

d LOL

n 2\O

90'00'

0'00'
90'00'

46"37'

54'75'

90000'

64"25'

84"19'

90"00'

0'00'
85"52'

35"48'

34"21'

84"49'

0'00'
90'00'

84'19'

45"?3' .

83'53'

49'58'

25"35'

""" ne bigger than those for the
a) The errors of goniometry for the prismatic-.faces of forrns c 3nd il- a

others, because thev are ";;;i#;{ *4.s'"1ttv,,fo:!:::Z:d..:*,-*T" 5:i1;}: ;H"il$"#t""fi:f;;tffi;; T:13?"r3 ffi*oilL"i?:il.H.i,;;ated. rrom unit-cer parameters obtainetl with thc

four+ircle cliffrartometer. 
"m" 

L""t of lhe 4st forms arg within 30"

,. .clinochalcomenite'is transparent and Dlue-green in colour, but sometimes the co-

lour of some btystals turns black, begause they contain inclusions of umangite. Tt

is .brittle,,glassy- *., of hardness {0. , and perfect eleavag€ {110}' The measured

.;;;;;ffi;"-no *.ioo'a und calcutated specific gravities are respectivelv 3.28 and3.42'

]n.lra:rsmittecllight,clinoehaleomenite.islightblue-green.PleochroismNgi:
blue-green ;,lt-, fl";;lourless. , Positive elongation. Uniaxial ne*ative' The indices

of refraction are: N'o-1,765, N*-1.723, nr_i.AZf - Birefringence : ff; - ]r' : 0'090'

1*;";;=-;*.' tr*n""siop of optical axes r(7; As shown in Fig. 3 bll/r-,0A.1{g:10o'

4AMs: 3o.
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Fig 3. Optical orientation for clinochalconenito.

IY. X-naY DrrrnecrroN SIUPY

By oseillation ancl 'Weissenberg methotl the X-ray single-crystal of 'clinochalco-

menite has been studies on b and c axes respectively. Ind'exeS were ilerived from

Weissenberg films ftol, hko arrd systematic absence of reflection with 'h'ol: h*l':%w'
of reflection with Olfi: k= 2n, which represents.the mon'oclinic system of clinochaleo-

nrenite with diffraction symbol 2/mP\r/n, space group c,,: PZ,/'n, unit-eell para-

orut".* a,o:8.177L, bo:-S.OffA, co:6.290i F:97916', V :43g.34L',', Z :4.
The unit-cell were determined with the four-circle d.iffractometer by Wu Bomu (ffi'ffr

&) of the Institute of Biophysics, Academia Sinica.

For comparison, crystallographic data for clinochalcomenite and similar minerals

(chalcomenite, ahlfeldite, cobaltomenite, synthetic Zn[SeO"]'zH'O) that have been re-

ported in related literature are listed in Table 2.

Table 2

Comparison of Crystallogaphic Data Between Clinochalcomenite

a.ntl. Relatecl Selenite Minera.Ig

Name Chalcomenite(tr A.hlfeklitet'r CobaltomedteFr Syntheticrar

Formula Cu[S€O3] .zH,O Ctr[S€Cr3]'2H,O NilSeOl'2H'O Cols€O'l .2H.o Zn [SeO:] .2II.O

System Monoclinic Ortnorhombie Monoclinic Monoclinie Monoclinic

Spa€e group P2'f n P2t2t2t P2,ln P2,ln P2,ln

Unit-cell

paiameters

ao:8.177A
bo:8.611A
co : 6.2904"

O :97'L6'

ao: 6.67LA

bo:9.193.4'
co: 7 .384A.

ao = 7 .53A
bo:8.76.&.
ao: 6.4L
€ :99'05'

ao: 6.594
bo : 8.73.&

co:7.58A
P :98"30'

oo : 6.43A

bo:8.80A
co:7 .65a.

P :98'00'

z 4 4 '4 4 4

.;1:...



Tablc 3

X-r'ay Powtier Data for Oliaochalcomenite")

No. hkt I d.."r il.t,,

1 110 10 5.89 5.90

2 10I 2 5.27 5.28

D 101 2 4.73 4.67

4 020 1 4.32 4.31

5 200 4.06 4.06

6 t20 5 3.78 3. 80

210 I 3.66 3.67

8 ur
211

4 D, DJ 3.34
95'

I 127 1 3.15 D- a,

10 277 1 3. 05 3.02

11 012 8 2.926 2.933

12 130 I 2.694 2.706

13 310

227

6b 2.570 2.580

2.578

t4 122

311

I 2.482 2.485

2.492

15 301 4 2. 361

16 311

320

9 2.280 2.288

2.290

L7 040 5 2.145 2. 153

18 013

132

2b 2. 008 2.022

2.002

19 103 I 1.949 1. 956

20 240 1 1.903 1. 901

27 411

421

I 1.818 1.819

i. srz

22 1 1,780 7.779

t15

213

2 L.725 1.724

t.727

,d 242

34r

o 1.659 1.668

1.659

25 151

402

1 1.616 1. 616

1.611

26 250

341

5b 1.586 1. 585

1.595

No. hhr I d^,*, d"a",

27 303

004

4 1. 551 1.556

1. 560

28 501

413=

204

2 L.524 1.524

I.529
1.522

29 2t4

511

5b 1.498 1.499

1,.502

1. 501

30 724 1 I.467 7.474

31 351

060

3b 1.430 1. 436

7.435

s2 124

530

1 1.409 1..474

1.472

DO 134 1 1. 39S 1.380

34 ts24

503

3b t .360 1.359

1.366

1.366

35 423 3b 1.300 1.304

36 OM

105

0 t.260 L.263

1.258

37 015 1 t.228 1.235

38 672

315

557

2 1 178 1.176

1.181

1. 180

39 70I

625

2 7.164 1. 166

1. 161

40 543-

710

2 I 151 1. 153

1. 148

41 254 2 1. 138 1. 140

42 225 2 1. 110 1. 113

43 703 2b 1.073 1.071

44 1 1.038

45 1 t.024

46 1 1.013

47 1 1.005

48 1b 0. 9891

a) A.nalyst: Tan fhhn (€E=). Rad. FeK"; filter M,; eamera i7,3mm, B0ky, 14ma, 10hr.
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ft is elear from the table that the crystallographic properties of clinochalcomenite

are obviousiy different from those of chalcomenite. clinochalcomenite belongs to the

rronoclinie system with space group P2r/n; chalcomenile belongs to the orthorhombie

sl,stem with space gtoup P2,22r. Therefore, they are apl:tg"rtt two different min-

erals. Table 2 ut*o *fto*, that clinochaleomenite,i ahlfeldite, cobaltomenite and

synthetic zn(seo") .z]ljr,O ail belong to the monoelinic- system with the same space

grotp P2r/n, artd their unit-ce11 paiameters are alqo'lapproximately Similar, thus they,

can be considerecl as being isostructural'

The X-ray powder patterns of elinoehalcomenite'd-bre obtained" The X-ray pow-

cler data for clinochalcoirenite uod'the d-spacings inaices baseil on its single-crystal

diffraetion clata are listecl in 
, 
Tallg. '3'

The data in Table B indicate. eleariy that the ealculated d-spacings for clino-

chalcomenite are in agreement'with the measured OneS' Furthermore' the X-ray pow-

der data for clinoclralmenite aTe trot.,sieilar to those of ehaleomenite.

. 
.-t.,;l

The chemical comp,ositioo of.,,'. uochalcomenite was deternitred.by the JXA-50A

electronic micropro!,e, aoa 
"ttatco*i€ifite 

was used as a standard specimen' i ^^ ^
d; th"o""ii"al' oalue of ti,*.p$"*i.ul composition of chalcomsnite- is Cu 22'05%

ar:d the Se 84.86%. Th9 X-ray !ti#". intensities of the components elernents of chal-

eomenite were calciilated by the pfogram usA-Magic IY'' The calculalsil '1'esults are

;;,% ""a 
s"lc€,, 1zrKY,:t5;'j-:ttre standarcl specimen chalcomenitg' was ana-

lyzed by the eleetroni" *i"rop"opg,:The result of analyqis shows that the X--ray relative

irrten*iti.. of .opp.. loa- 
".i*io*-Eg." 

standard specimen are Cu ZA% yta; Se 32.'4/o'

;;;;;;"; i"'-u" *uto wittr the thffitical values of those elemen-ls in ehatllm;nite'

On the basis of the above ieiultS- of measurement, clinochalCome-nite 
,an{ 

the, stan-

clard specimen df the chalcomeni#';were "irnultane.ously 
analyzed bl,,'t!e' electronic

mieroprobe. This analysis shows that except selenium and copper, no'other elements

were found in the sample of clinochalcomenite. Selenium and eopper. are distributeil

homogeneously in the mineral (Figs. 4-6). The selenium ancl eopper contents in both

ciinochalcomenite ancl the standarcl speclmgq of chalcomenite are very nearly the same'

when the eleetronic beams of the electronic microprobe bombard th9 two minerals,

;;;'ffi;;;;;;.1*r ;"" also Quire simlar.in the i"** .r"d,.to. :i "f
foaming. Because no other easity volatile elements'exist in the samples, the phenom-

enon of {oaming 
"uo 

$" consi4ered as qagsed. by the water they eontahned' The

a,bove mentionel analyses indicate that clinc,chalcomenite and chaleom'enite- Cu[Se0']-:

2H,O are not only identicai in the elements they contain, but are also very close to

each other in the percentages of the two elements in them. F*th."-me, thti for-

r,iulas of ahlfelilite and cobaltomenite that-are isostructural with the mineral- ar6

X[SeO"].zH,O (X stancls for the sort of metal cation)' So the formula of clinochalco-

rrenite should be identical with'those of 'chalcomenite, ahlfeldite etc' It can be writl

ten as Cu [SeO']'2H"O.
The res€arch on elinochalcomenite has trarely begun, because the quantity 'of

clinochalcomenite and chalcomeaite available for chemical analyses is too small and

the further study of the mineral is sure to come. It is just a matter of time'
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Fig. 4. BEI of specimen C1-clinochalcomeirite, Um-umangite.

Fig. 5.' X-ray image of selenium. Fig. 6. X-ray image of eoplrr.

Tablc 4

Electronie Micloprobe Analyses for Clinoehalcomenite ancl Chalcomenite")

Chaleomedto
Clinoc,halcomenite

Stanclarcl Speeimen llheoretical Valae

R,elative io:tensity (%)

29. 68

Cofien! (%.)
37 -91

29. 68

32.6

1^ 001

1. 163

a).. \talyst:,Zhars Yi (5KH). 25 kV, 35e.



I{EXUE TONGBAO 4331
Vol. 25

vie would like to thank professor Peng Zhizhong'P.HH) for his guidance and

WuBomu(ffi{H&)andLiuGuilian(iljEs)fortheirhelpinthiswork'

Rnronsxcns

t 1 ] Belected, Polod,er Di|fracti,on Dato for Minerats, Jodnt Comm,'i'ttee on Powd,er Diffracti'on

Stwnildrd.s II. S. A', (L974), 17-523'

t2l HK#, <hWrERtmEE#", trffiSffiil (1e77)' 154'

t 3 ] Donnay, J. D. II. s o,,a*, H. M., Crystat Dato Deterrnin,atiue T'abtres, 3rtl' etl., Yol' II,

(1973), M-57.

t4llraAroea,B.@.s'Kon4paures,IO'A"Kpucra'uauecrarcrpyKrypaZnseO3'2'H'?O'Kpucr''9
(1e64), 1-6.

ffi
*$.1k
#
g$;t

ffihi
ril
s-
{q!
*:*
H
J..:ii

fl

eal Yalue

,05

.86


