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E#01—05mm, 5EFEAREFLAE, REYEENBRRESEK, H20.3—0.5mm,
TRILBREY ERKT HAE L EmAR(ER -3), KET ERELHE%Y (inalyite) 5
SR RN, S mESHEHEa% (EMR1-5,6), 2CuPblrS,; + Pt,Fe—>
2Cu;PbIr;Pt;Sy; + Ir;Feo BFE (Fe,Ni,Cu),IrS, FEAERIT H ¥ (F2 5—20pm) (B
m 1’7)0 . .

SBHE, A AEH, WK, FBARA, BREE H=152, VHN;452kg/mm* (;§
l 411—467kg/mm*)o TR, RILUT O, M HE, BHTERAD, LEREWN, HITES
HET B 19.19g/cm?,

£1 EABYRSELEE (R%)

Table 1 Reflectance values (R%) for chengdeite

nm R nm R am : R
400 ’ 61.7 510 67.9 620 72.4
410 62.5 520 68.3 630 72.5
420 63.2 530 68.7 640 - 72.5
430 64.0 540 69.1 650 72.5
440 64.5 550 69.5 660 72.5
450 . 65.2 560 69.9 670 72.6
460 65.7 570 70.3 680 72.7
470 . 66.2 580 70.7 690 72.8
480 66.5 590 71.1 700 72.8
490 66.9 600 - 71.6

500 - 67.4 610 72.0

Sg Rvis(69.9); £(0.342); y(0.341); Ad(579.9), Pe(0.048) ¢

S4 Rvis(70.3); x(0.455); y(0.410); Ad(587.8), Pe(0.063)
Sc Rvis(69.7); #(0.318); y(0.324); Ad(578.5), Pe(0.042)
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Fig. 1 Dispersive curve of the reflectance for chengdeite
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Table 2 Electron microprobe analytical data (%) for chengdeite

NO. 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 2-1 2-2 2-3 2-4 | £y
S 0.000(0.000{0.000(0.000}0.006]0.004(0.0080.000|0.000/0.000{0.000{0.000|0.000({0.001
Fe 8.1 8.0 8.3 8.4 8.1 8.1 8.3 8.2 8.2 6.4 _6-._; 8.0 7.7 7.9
Ni 0.01 | 0.02 | 0.03}0.01 {0.00|0.0l [0.02[0.05}0.04|0.02]0.040.08|0.06]0.03
Co 0.00 [ 0.00 | 0.00 | 0.06 { 0.05 ; 0.01 [ 0.02}0.05|0.04 | 0.02(0.04|0.080.06]0.03
Cu 0.82}0.84 0.9t 0.77 | 0.82 } 0.84 | 0.76 | 0.79 | 0.81 | 0.85 | 0.79 | 0.91 | 0.83 | 0.83
As 0.00 ) 0.07 } 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 § 0.00 | 0.00 [ 0.15 | 0.03 | 0.00 | 0.02
Rh 0.26 | 0,19 | 0.19 | 0.14 | 0.23 | 0.16 | 0.15 | 0.07 { 0.19 | 0.19 | U.07 | 0.24 | 0.34 | 0.19
Pd 0.04 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 { 0.00 [ 0.00 | 0.00 { 0.00 [ 0.00 | 0.00 | 0.00 | 0.00
Os 0.00 | 0.08 | 0.00 | 0.15 | 0.00 | 0.00 | 0.00 | 0.12 | 0.22 | 0.00 { 0.00 [ 0.00 | 0.18 | 0.06
Ir 86.8 | 87.2 | 86.5 | 86.8 | 87.5 | 88.4 | 87.4 ) 88.0 | 87.2 | 92.3 | 92.0 | 90.2 | 90.1 | 88.5
Pt 3.6 2.9 3.4 3.2 2.8 2.5 3.4 2.5 3.0 0.1 0.2 0.3 0.3 0.2
Pb 0.000{0.000/0.000{0.000}0.000)0.000{0.000{0.000(0.000}0.000;0.000({0.000{0.000}0.000

= W 99.63 99..30 99.34|99.53/99.51[100.02/100.06/99.78|99.70(99.88 | 99.69]99.84|99.57{99.76

11129 B 5B HKE RANRBI; 2-1—2-4 A SRERKLEHIRBE,

S EAERS# E: S 0.001(0.000—0.008), Fe 7.9(6.4—8.4), Ni 0.03(0.00—
0.08), Co 0.03(0.00—0.08), Cu 0.83(0.76—0.91), As 0.02 (0.00—0.15), Rh 0.19
(0.07—0.34), Pd 0.00 (0.00—0.04), Os 0.06(0.00—0.22), Ir 88.5 (86.5—92.3), Pt
2.2 (0.1—3.6), Pb 0.00 (0.00—0.00)s Sk 99.76(%), LWAHEN (REETHY
4z

(Ir.926Pt0.072R 09.012050.002) z3.012 (Fe 0599 Ctg. 485N 1.603C 00,003 ) £0..988

RARERAN: IrsFe, BB 1r91.17, Fe8.83, & 100.00(%),
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Table 3 X-ray powder diffraction data for chengdeite

ZIEY" FeKa LT CoKa

1 @ik 23160) GHLD hkl 1 d
<10 2.69 2.681 110 <10 2.726
80 2.18 2.189 111 90 2.228
60 1.88 1.896 200 70 i 1.932
10 1.69 1.695 210 10 1.731
<10 1.54 1.548 211 10 1.576
70 1.34 1.340 220 70 1.365
20 1.26 1.264 221 20 1.289
15 1.200 1.199 310 10 1.219
100 1.142 1.143 311 100 1.163
80 1.094 1.094 222 60 1.115
10 1.049 1.051 320 10 1.070
<10 1.012 1.013 321 30 1.032
- 400 60D 0.9967
— 410 20b 0.9374

5 /N

RETETAERIABRAL B, XV WRERBV AESE. BN HTERN.
ABT BERREY BTSSR e mits,

RET KRBT 1980—1985 £jH], MR CIEREEKBRAMFEEE A & (1988—
19 BB TR, FURTHaRLERFVIESTVIaLER&TREE £ 1994
£ 8 AREBYREBRDAFH B0 17 5, KA 1 2,500 0 51 RET ek
FRE195E, R 1 5,30 2 ) HLEEL FUHSTUaL2ERIER J. A
Mandarino ZRRIHLHE o FRA G IAH B3 R AT

B Wi RS %, HER Cabri WSFRASRT &N, 3§ IrFe, FREE
BT, R Cabn (MEFTHERSRRGETUEALEEIEE, BINGES
T RN FATTR IR Ry o R, BRATRES AL T 468 A8 BR A& T ),

REF R TR SWRERERRER. X EEHEEDE T BRGH; Xtk 5 RE



%3 RUEAES: REF—AFRNRRE, RESHHTY 219

RARAFRZDE TREN; IINEE Rt —E TEREETERER B TR, Elk
—';:Fﬁﬁo

g £ X B

1 Cabri L J, Feather C. Platinum-lron Alloys: A Nomenclature Based on A study of Natural and
Synthetic Alloys. CANAdiAN Mineralogist, 1975, 13:117—126.
2 Cabri L J. CIM Special Volume 23 Mineralogy, Geology and Recovery of Platinum Group Ele-

ments, 1981. 89.

W
R 17 AR R

LAARARAET SR ERKBXRRE .

2.BA 1 MREBIKE K.

S.ERSkF HAE LERARKNERET,

4. FRF L (BREXREXRRARELAK,

5. MR (RE)5SHERT(AEXNDRF —BE BT (BERR.
6 RER B BRRAREES

7. (Fe, Ni, Cu), 1s§; 5RELSRORBH .

8.REF Xt R (B KD,

CHENGDEITE——ORDERED NATURAL IRON-IRIDIUM ALLOY

Yu Zuxiang
(Instituze of Geology, Chinese Academy of Geological Science, Beijing)

Abstract

Chengdeite occurs as a constituent in placer concentrates in a branch of the
Luanhe River about 200km NNE of Beijing. It is also found in chromite ores in
ultrabasic rocks. Its associated minerals are ferrian platinum, iridium, laurite, chro-
mite, magnetite, gold, galena and isoferroplatium. The mineral may have formed
through reaction of inaglyite with ferrian platinum.

Chengdeite associated with inaglyite is up to 0.3—0.5mm in grain size, while
when it occurs as graphic intergrowths with iridium, it is 0.1—0.5mm. It also oc-
curs as fine grains (5 to 20um in diameter) separated out from an undescribed
mineral with the composition (Fe, Ni, Cu),IrS,.

It is opaque with metallic lustre, colour steel-black, streak black, Hy=5.2,
VHN;, = 452 kg/mm’* (range 411—467), malleable, cleavage not observed, fracture
not observed, strongly magnetic. Density could not be measured directly because of
the small grain size. Density (cal.) == 19.19g/cm?’.

Its reflection colour is bright white with a yellowish tint. It has no internal
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reflection, anisotropism, bireflectance or pleochrism.

Thirteen chemical analyses were carried out by means
probe using the following standards of pure metals: Fe, Ni, Co, Cu, Rh, Pd, Os,
Ir, Pt, and As (PtAs,), Pb (PbS). The mean percentages (and ranges) of these
metals are: S 0.001 (0.000—0.008), Fe 7.9 (6.4—8.4), Ni 0.03(0.00—0.08), Co 0.03
(0.00—0.08) Cu 0.83(0.76—0.91), As 0.02 (0.00—0.15), Rb 0.19 (0.07—0.34), Pd
0.00 (0.00—0.04), Os 0.06 (0.00—0.22), Ir 88.5 (86.5—92.3), Pt 2.2 (0.1—3.6) and
Pb 0.00 (0.00—0.00). The empirical formula (based on 4 atoms) is: (Ir;ey Pto.on
Rhy.oi; Osg.002) 53.0:( Feo.85 Cug.gss Nignos COgo03)s0.58 The simplified formula is IrFe,
which requires: Ir 91.17 and Fe8.83, the total being 100.00( %).

Single crystal X-ray studies could not be carried ouf because of the small crys-
tal size, but the X-ray powder diffraction data were indexed by analogy with those
of isoferroplatium. Five strongest lines of X.—ra'y powder diffraction (hkl, d, I)
are: 111, 2.18(80); 200, 1.89(60); 220, 1.34(70); 311, 1.142(100); 222, 1.094(80).
The unit cell data (parameters refined from the powder data):

Cubic: Pm3m; a = 0.3792(5)nm, V = 0.05453nm, Z = 1.

The mineral is named after its locality of occuirence—Chengde County.

The type material has been deposited at the Geological Museum of China.

It is an Ir-dominant analogue of isoferroplatinum, Pt,Fe.

of the electron micro-

. Key words: new mineral, Chengdeite, chromite ore
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