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HBE B2EARAFUA_BZREFATREEERB T 2B # L H<7%), BLE#LEF I, Ru
A1 Rh 2 M HEATAMT Pt fo Pd A FHETE. XEHE 548 & 84 % T EPGE), # Pd/lIr 71 Cu/Pd
W s TEGHEE. HonpdBd A ERLY(H 00070 A E THEEX, 2X LAREF
W) A 364 33k Bl Akt Ao T 2% M B & PGE 9% L 45 (4 0.020%~0.033%). Os, Ir #0 Pt £ £ & o 2
FHREELBSAENBLT ALY, FRPAPIHMEBER T EEEARALEA. TRAEEF
BE R HFRA T h AR R AW BB S %A EEF K Cu-Ni-PGE 7 K ()R E E &4 Bx
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Hb 08 R LR FR AR R R VE B N RFAE, BB IE
FAegEAERsEKANE, TERREEXREE
Xy Cu-Ni-PGEGHETTE)T K. V-Ti BT 7
K. %0 5 K%, 107 3E Bushveld AR PGE-Cr-
Fe-V-Ti B K . 8% #7 Noril’sk-Talnakh #8 A% Ni-Cu-
PGE §" K , A F|T. Kambalda # K% Ni-Cu #" K,
REPRNERBEHRREREFEIHX, 2RE
FEE EFHEENHE K- BERRRAKSR D
B LAEP.

BEILZREEBER AN FERARES
Z—, EAERMBIT R RS A B 1L 8
ERC RN 7/ A - 3 = D& = = e i ]
E RS SR IE S AR SEE-HBERE
JRRBEAME M V-Ti BESA RS0 5 84k
BB R B4 £ Cu-Ni-PGE & K", ZERTABIR
sk B8 BE PGE A H A REMARE MR,
ROVTAEMTRIE— S HINERIE-TE &)X
WAETES V-Ti BERRH A LM PGE W R(k), ¥
gy R B, REEEEERENERE
PGE ZBHFIRMEE ILNZRAEFTRSTIHITE
A KM, B AKEERITIRE L X RES PGE BE
ERMRERE STEMBR BEREEMN S8
A LT R e, A SCRBEIX 7 L F
ZRANEHRESEER, AETFHEMERE PGE
MR ERBEENEGEEERN PGE B, wWiTHE
(hZ 1 PGE $uER b 2247 0 RN E R X PGE
BB Y 294 .
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ZRE HELTREPGE) Wmi® BEHK
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RBILERAETEAMGT=E . LIHRM=4
BN, SHAERET 25 % 10* km®. #HERSVTHT
Wk TOERE G ERAILE. R FIHETER
RRET, BAESEETUENEEKC, FEZHE
Jbrm 8 KRR AW B, JLAEE R, ERAH
W, FERELZRENBAASKIERS FHHKYE
By RBRE. A%, BD. K. FESHRK-E
BHERAAMEEERAEER ABERES@E ). &
PO X i T2 5 e bV A B B Ry s SRR B AR O
REmmEpRERMmERMEBEROHIRE,
o 7 L 0 0 ) T A DX R A A 6 1 TR )

T % R A O R e A R, e Al
REHAZRBEKLERAERE . KLARERKE. B
T b E—HEE(R,) EENEDER ., FORERE
FHER B LRAERZTRE K ARE, E 0-1042
m; 3 THEE(PAHFEHEER . HOREOER LK
HEMRETREHEM, BE 752~1490 m; 5 =he M
(POFEEREBER . B ORBAR TR ETEDER XN
H XREAGRGERK) SR ZREXLABRE- LA
WK, B 700~1560 m; SEUNHEE EE B BER | BB
BTN ZRAE MR AR, EEXKT 690 m?',

TWHERAECERAMERE: FTHREBE
HEMRBER LR E-SBER@BZRE-BIOR
RrEZTRAARNBEABRB S, FHATHZTR
BT FERE - REMZILE TS
S0 A s R O
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B EHBRmEERER-HERERRER. RBLWXRE. ERA. ERESABEREE
(SRR [OTE ), EAERTE T ERKG S, P EA R A EARTRRIEY);, $E: NCB-4EILIUA; YZB-5 F i
SG-HA M- H B A 2 4, QT35 LS-RIBE, HI-E B 1Mk, TAR-3 BB K ; MON-$#; QD-4£35K; WB-4i ) T #; STM-$-- L, IC-E1 X

2 APk

BV X KA V-Ti @E8T 5 KA PG AT4RIE
MRS L)X R i E AR EiRpEE P, Hik
A RREEFUXRENE _REEETmEA
LZB-07 & LZB-O)M X R AW T AIEE(H T
% EB-01 E EB-O6)MRRUHABRFEEENR
BRAEAERRCIK-4 fl XIK-S)BETHIT5ERE K
AN ZRARELTETE PGE #ER{b2 E B K
(o) B . R BER-BERRBREEHEITA.
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AR EBTESHAETERERE BRI
WRESFME D CHABAEFERR, FEE
HF 5% WELRISIWMETERXKEFRRB¥EH
VG PQ Elemental Excell 55 F il E, S E
T 5%. JF&{E PGE 4347 92 FE RIRIES REYHK
Tk, AR FHYGERY Carius tube 7, HAEMRY
gl 10 g, BRBEEEE 300°C, FHO T HE
R REE PGERTAL BT B A T K FHERBL ¥
EZRBEIFHMAREE FRERNE PGE §8&. AK4
Hréd Ir, Ru # Rh #9755 BE/NF 0.003 ng/g, Pt, Pd i
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25 F1{/F 0.02 ng/g, I, Ru F1 Rh M0 LT 5%, Pt
1 Pd ST AL T 10%. R EE R T4 1.

3 e

MR 1A, AR Z R ARSI TiO,
HERG2.5%)F Ti/Y HH(578~1220)0 0%k, B T &
RZRAED BRUZERAMN TOo, ¥EHEE T
MR R A, foF LA SRR AR A MgO &
B&E, B MgOo SEZAMEH, hEMEIRE
AEOBERZRE . BERZTRE . RIEZREKK
REA%. WHIEZRAR Cr, Ni 5 MgO 2 BIEH%
XKFR. BRI ZLRAEHE ZHEEUKHH A (LZB-06, 07)
EEEHAHATES R, WEHKT EMAER AR
B AR A 1Y, EERER LB ED St T
B Ti BENFEE 2a). I THER TR &
LZB-01 B/R SEMMEAMEUNER | MBILREFIL.
THEHEHARZEAEGURHARH SSTHRATIEE
HHFE (B EB-03 & ZHKATER Sr EFHI).
FZHEESHEHEZRELRINFHZH Th-U E
BEW@E 2b). FEXRANTEMYETERFLES
AL EEBHZRELLUE 2(), & 1.

HaoRIe 1%

——L2ZB-01 —=1LZB-02
—a—17ZB-03 ——17B-04
——[.ZB-05 ——LZB-06
—-a8—[.7B-07 —2—XIJK-4
—o— XJK-5

Ha/IR

——[B-01 -=—FB-02

——[B-03 —<EB-04
——[B-05 —e—L[B-06 .
RbBaTh U NbTalaCc SrNdZrHf EuTi Tb Y Yb

M2 il . BRI 60RO
JLER B M
(a) Wil BiH: by T JEERMbE (>
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AN ZREN PGE §EBHMRK, Ir 0.012~
1.06 ng/g, Ru 0.016~0.676 ng/g, Rh 0.013~3.04 ng/g,
Pt 0.176~14.4 ng/g, Pd 1.38~12.5 ng/g. i F e = T HE

BYRESE LZB-01 /) Ir, Ru A1 Rh & BRKS L3RS
AT Pt Fl Pd & EEF I T F R, XEEEX
REMERSHFEANERELERAMERER M
BRI PGE A AfHEMGR, —MIXEEm
PGE & Wi MB KT/, HAEMNTREFLTRSE
JEETE/, Ir 0.087~1.16 ng/g, Ru 0.055~1.92 ng/g, Rh
0.085~0.660 ng/g, Pt 2.15~15.7 ng/g, Pd 1.98~12.6 ng/g
(F 1), BFLAM-EZRETHLH Py, Pd FEHEX
F R i 8 2 B 8 T A9 A & (LZB-02, LZB-03,
EB-03), 5FHEZRAWFFEMAMXIK-4, XIK-5), X
SR A7 T BEE A R T IR 1. BRLASHZ
REM Ir 5 MgO, Ni ¥l Cr S BREVFBIEME, Pt 5
MgO /R IEAHE, Pd, Cu/Pd MR 5 MgO HIFRFER
(& 3, 4(a)), Rh 5 MgO T BAERK R (B 3) R/
5 MgO 2RAHEE 4b)). 7, —HAFHEERE
B9 PUPd HLEFALTEREMRKO.11~ 397), REHEMEY
P/Pd L {HFE MgO & BHIE{K TR IR(E 4(c)).

ATRI B RE G 2 B HE L 60 SR BR 8 P bR v
fk, PGE L4y B2k, BD Pt, Pd AHXtF Ir, Ru, Rn HE B
£ EFUM_HERAD PGE BESHNERS
&R B #5 V-Ti-Fe-PGEH K Z R A BC s B2 B K —
HE 5). ERAWMBSREGT, Pd AAHEAETT
£ Ir HAHEABTTE, FHI Pd/Ir tL{ER] AT #Kr PGE
B4y RREE. Rl ZHAHETRER PdIr t
HA B KE I, /518 9.7-812, 5.16~94.3,
4.67~396, Bk R ARETFHRELBAGED.
4 ik
4.1 HBEIER

B MgO(>8%), Cr Ml Ni & RAMEME. B
R E N 08 B A i mh R G A AR, Ha ]
DL o X SRR R T S M R B X PGE Bk b
AT R,

Joa LA pERDTE AU | BB X RS (LZB-01,
06, 07 #1 EB-01, 04, 06)H) PGE Hui@ i fh th £ B H:
HoRESLOF3H, el S B R X ) PGE MRk
ALALAE (B 5). X SRE SR Pd/Ir tRE R 5.16~32.3, iT
BT EEHEME P R DY, SRR, A8
2 0 R AR I 2 b B R B R R R B B
XFAIRE LZR AW Ir, Ru, Rh B5 Pt, Pd K445
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#1 REL, —HAFEZRENTR%). BHRTEueg ) RHKTE@ngg HER

LZB-0l LZB-02 LZB-03 LZB-04 LZB-05 LZB-06 LZB-07 EB-01 EB-02 EB-03 EB-04 EB-05 EB-06 XJK-4 XJK-5
w EREX HER BER AR MNZ BOER EEX SEE FOR AKX @ORRE ZER @OEE RDER BOER
Bt RE ZRE XRE RE  RE ZRE RE FRE KRE RE ZRE ZRE ZRE K&E ZRE
Si0;  49.18 45.88 4993 51.07 4772 4746 4629 4496 4947 48.94 4763 4952 4674 4344 4665
TiO 408 500 417 508 453 367 358 250 283 292 400 308 3.00 267 358
Alz0; 1313 1591 1238 1566 1490 1339 1566 9.83 1389 1743 15.16 1575 1392 13.64 1591
Fe0; 143 L70 146 196  1.89 196 200 192 260 161 1.8 233 260 476 346
FeO 761 770 770 700 765 7.01 739 605 7.05 7.60 735 760 618 736  7.00
MnO 017 025 016 016 046 018 017 017 008 0I5 017 014 015 018 019
MgO 662 614 576 418 463 971 720 1549 675 459 833 598 844 155  7.29
Ca0 9.8¢ 1009 993 854 866 1036 1097 9.69 894 839 B89 935 1340 13.89 1044
NaO 142 217 230 262 316 186 248 089 270 251 262 213 154 194 222
K20 132 102 09 107 115 022 035 074 209 222 119 121 053 030 029
P,0s 063 048 055 033 065 055 040 054 055 037 041 040 065 031 043
Lol 391 317 415 205 453 323 293 679 250 275 184 198 250 360  1.99
ER 9934 9951 99.44 9972 99.63  99.60 9942 99.57 99.45 99.48 99.44 99.47 99.65 99.64  99.45

Ir 0.012 0.019 0.013 0.101 0.138 1.06 0.957 1.16 0.390 0.102 0.501 0.087 0.288 0.027 0.207
Ru 0016 0.017 0.039 0.221 0.252 0676 0363 1.92 0229 0.036 0.236 0.055 0.107 0.056 0.163
Rh 0.064 0013 0.017 0.282 0.276 3.04 0.717 0.660 0465 0.085 0529 0.257 0.456 0.048 0.199
Pt 14.2 0330 0.176 6.09 6.63 14.4 12.2 12.6 10.3 2.15 14.9 10.3 15.7 1.20 3.84
Pd 9.67 1.78 1.38 11.9 10.8 12.5 9.28 5.99 12.6 1.98 9.49 8.20 9.27 10.7 0.967
Cr 2389 71.5 7.7 138.8  151.7 892.0 299.6 15059 366.4 54.7 482.4 100.7 6344 36.8 37.2
Ni 129.2 7.9 5.0 81.0 79.9 3066 1583 7152 1121 47.3 151.4 53.5 153.6 64.1 22,6
Cu 152.3 17.7 124 100.1  269.0 175.0 1326 842 114.3 97.9 126.3  123.1 433 61.6 22.5
Rb 47.3 36.7 37.2 30.5 33.1 9.8 16.7 57.8 53.1 118.7 338 61.5 28.9 13.0 13.8
Ba 3383 3754 3873 512.2 4848 1429 261.8 412.2 755.0 1698 8152 4592 2434 186.0 1263
Sr 4743 5635 6173 7493 5735  279.5 4127 4032 5199 9798 623.5 6833 4029 4492 4784
Y 26.5 24.6 24.7 34.4 32.7 21.8 22.1 17.6 23.1 26.9 21.1 247 22.0 27.7 20.8
Zrx 267.8 2591 2514 3464 3279 1362 160.0 2268 2724 2341 2408 2369 2044 1162 139.9
Hf 6.57 6.42 6.12 8.42 7.88 3.36 4.00 5.51 6.40 5.52 5.74 5.58 4.88 3.55 3.62
Nb 2469 3574 3311 39.04 36.99 9.52 11.43 4334 36.21 28.68 31.96 3495 2579 9.20 18.97
Ta 1.68 2.51 2.28 2.63 2.53 0.68 0.80 2.74 2.21 1.80 1.91 2.15 1.66 0.71 1.37
Th 4.66 5.95 5.87 7.35 6.81 1.15 1.61 11.31 5.46 3.89 4.74 4.02 3.45 1.04 1.53
U 0.98 1.24 141 1.67 1.65 0.30 0.36 2.34 1.03 0.86 0.92 0.94 0.76 0.22 0.35
La 354 39.0 37.5 48.4 46.5 13.4 18.4 58.5 43.7 32.2 40.3 39.0 30.5 16.7 16.8
Ce 77.4 86.2 822 104.8 98.1 30.7 41.5 116.7 95.1 69.1 87.0 83.8 64.6 42.7 38.8
Pr 10.1 11.1 10.9 13.8 13.1 4.5 5.6 13.5 12.3 8.9 11.1 11.0 8.4 6.4 5.4

Nd 43.0 45.7 44.9 58.0 53.5 20.6 24.7 49.1 49.7 37.8 45.5 45.2 35.5 304 24.2
Sm 8.85 9.11 8.89 11.60  10.90 5.04 5.73 7.91 9.66 7.96 8.79 8.94 7.50 7.50 5.65
Eu 2.49 2.62 2.55 3.20 2,93 1.69 1.73 2.00 2.75 2.43 2.52 2.76 2.29 2.19 1.94
Gd 7.28 7.28 7.21 9.31 8.92 4.61 5.10 6.29 7.42 6.76 6.85 7.41 6.07 6.44 4.87
Tb 1.05 1.02 1.00 1.34 1.25 0.75 0.79 0.80 1.00 0.98 0.89 1.03 0.88 1.03 0.75
Dy 5.73 5.44 5.32 7.25 6.79 4.46 4.54 3.98 5.15 5.42 4.68 5.41 4.78 5.86 4.33
Ho 1.02 0.96 0.95 1.35 1.24 0.83 0.85 0.70 0.89 1.01 0.82 0.94 0.84 1.10 0.81

Er 2.75 2.66 2.59 3.64 3.50 2.30 2.35 1.84 2.43 2.79 2.23 2.56 2.28 2.93 2.29
Tm 0.35 0.34 0.34 0.46 0.44 0.30 0.30 0.22 0.31 0.37 0.27 0.33 0.28 0.37 0.30
Yb 2.17 2.10 2.05 2.83 2.67 1.82 1.88 1.45 1.79 2.29 1.68 2.03 1.72 2.29 1.94
Lu 0.31 0.30 0.30 0.41 0.38 0.26 0.28 0.19 0.26 0.33 0.23 0.28 0.24 0.34 0.27

Ti’Y 922 1220 1012 885 830 1007 972 851 733 650 1137 748 819 578 1031
Cu/Pd 15746 9936 8964 8434 24967 13997 14288 14054 9096 49347 13312 15008 4667 5777 23234
Pd/lr 812 92.2 102 117 78.1 11.8 9.70 5.16 322 19.5 18.9 94.3 323 396 4.67
Rh/Ir 5.38 0.68 1.25 2.79 2.00 2.88 0.75 0.57 1.19 0.84 1.06 2.96 1.59 1.78 0.96
Pt/Pd 1.47 0.19 0.13 0.51 0.62 1.15 1.32 2.10 0.82 1.08 1.57 1.25 1.69 0.11 3.97

1300 www.scichina.com



Eo1s 1M 2006568 M4 F & &

| b)

Rhvpg. g™

(d)

Ptng -g™!
]
a

h

Ir/pg. g !
~3
a

0.1} o

0.01

1

1000

it X
1.5
(a)
a]
_ il .
'z *
on
£
= * ERU
05}F a
u] o —x
a® A #
d i
0 L RLA —_—
16
(c)
12t o O ¢
- . A
o ‘e @
Eo 8t a
3 o
4r
a
0 Rl S A
0 5 10 15 20
MgO (%)
10
(c)
W T > ¢ o
: a]
it md
. A
0.01 . Y
1 10 100 1000
Ni/ng- g

Cring - g™

K3 R, . FEZREH I Rh, PA, Pt 5 MgO M6 E K Ir 5 Ni, Cr XX R E

5. PGE WEEEMTE, HBRAYNEESELS
ErsemE kAT PGE SENEERRE. Pd EH
P AR RPOL AT Cu B Pd FES R AILE
st B R MR F T N T E IR IES,
Hitt Cuw/Pd HLEM RPN FERSEAEE
B, FRESEZRAEN CwPd WE R EB-06 5h)iE
BT, XUELERAYRE T B IR X %
PR FFE R RS RAYIEED. EETRIA
%, Hun@ e AR ALY R 7E TR A A R (>25%) & 1
FTA G2 2B AR, Xu FUCHREKERE
LWEREE B HRERMEMBEER 16%, W&
KE R AWK S TRAMEESRAmBEXY. 2R
W RN B R TR, R L E S
SEp R E O BRRAYRE TR SBEXR
24 Pt, Pd & EBENEH THE&KERLY T+
B & PGE i# AJE T EL.
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18 2 17 W 2 ik mad #2, 31K PGE 1
Hb 18 5% B ) o Y 43 L AR BORT R T  E ER A 4 et
B PGE MIfTR. HATERATRARK Di = (G /C1i-
F(-F)al 88 B R 5P, Hed D M EBARLRE,
Cs; WLER i ERXHPHER, C,; HTE | TEHES
&8, FRBTEMBEEWE Zr ww/Zt 225 Ti wa/
Ti s B BMEME). HELR S LUR GG e E R R
BEMEER, tREEEEMEHRIRESR
REBKDYEEE, FEERHNTER2 dE20
I, Tr, Ru #1 Rh #5853 Be R E29 K 2.5~4.0, Pt #1 Pd
%55 0.63~0.67, 5 Barnes 1 Picard BI%5 RO
XEHT AR FRS I, Ru Al Rh AN EE T
Pt A1 Pd, Tfi Pt # Pd B A HIAIT A B RIEBR X Roa B
PG A RAT] S, RAITMEES BB TE
BRI (A T%), hif—FiELheREYyH AR
. BE Pd RORERRTEEHEEYHH

1301



MG h B =514 EB11K 2006%6H

it 3L

80000
60000 }
o
%’ 40000 |
o
.
20000 } a
g e
.
A
0 . u]
6
.
5.
i
=
2 ﬁ ¢ O Py
2 ¢ Al:]
¢
l’- o * é d o
0
5
4 A
5
o
2
| . B
*
i o Du .
*®
0 A .
0 5 10 15 20
MgO (%)
a4 BFWL. 8. FEZLREN CwPd, R PYPd 5
MgO XX RA

wmikESl, H D™ wa(Pd L FIREBRER B IR 2
(B4 EC R ED = 10,000, WAL 0.007%(R & 55,
TREDEBRYIERE T Hubs.
42 Ry RER

HE 3 AR, M R AR Ir F MgO,
Ni #l Cr B MPEIRTFEME, ZH Ik AR RES TR
HRPRABEAETCRITH, SHE FHMBXH
ZREHOQFEAER D0 REHBRIAN, TR

—4—17B-0l —8—LZB-02 —&—17B-03 73
—&— L7B-04 —»—1ZB-05 —&—LZB-06 A
—8—1.7B-07 —8— XJk4 5 P
—— XJK-$

BENZAERE

4
2 o
&
0B
1
0.01
0.001
10
1
w
E 0.1
&
QE . ——EB-01 —— EB-02
Ot f
—A— FB-03 —&— FB-04
BERZRE
0.001 —6—[B-05 —8— EB-06
TN Ir Ru Rh Pt Pd Cu
Es5 B, R, HIEXRANRE SR PGE,
Ni, Cu B2

(a) A . B (b) M FRERHMS PGE {H1Y, Ni, Cu 5 3CHk(23)

A Os, Ir 1 Ru MMERILFEIT HZHBKETES
BN ey PR R P ST RN ER. &
PR Ir SEELTEEMBRAK0.012~1.16 ng/g), BR
AENAEE YRR S Ir WHAKEZRERRE,
Ml gE R T8 Ir 7 WHAmAAY . #HIEY PaiEE
BB B4 e RS, P Pd 75 A LA
ZRAEPERIAH MY, X5 Mg0o EMRMIMEX
BE@E 3), KAREERERSRIBRP AR
FrooaRILEATH. KEBXRAN P+ Pd S BHA,
ZERRiITE, BAHEERLALYANEMEZMSTE
e R E. BAHIE P LR AR E R
AW PUPd HCHERRE, LS L A F W LR,
ULBALE b4 Rt AR o PN T Pd RELHH E R A
. Pt, Pd WMERRVERI AT BES Os, I, Pt FEHMBE L E

#2 kAL, “HZRERXEHMEREED PGE B0 RAK Y

Ir Ru Rh Pt Pd Cu Zr Ti F
D 4.0 3.1 2.5 0.63 0.67 0.28 0.068
g 4.4 5.6 1.6 8.3 4.4 28 11.2 1300

a) D: SMECRYG F=(Zr sw/Zr z2e+ Ti ww/Ti za)/2. #2108 Ir, Ru, Rh, Pt Fll Pd {5} Barmes %, Cu, Zr #1 Ti 3| & 'Sun #1 McDonough®!
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BB AEHABREY R SEH XL, S
REIFES Ir 245 BB YA AR L.

BRI RIET P, Pd MR EITHEES
HAcrmE . €49 . £ B R HEPRrEmeEh
H44. Keays 8 HBAL YIRS B R A RKEAH 4
HEP. Cwpd tLER KT AR PR B AREMEY
HATAY, mAMRAEAES Cofl Pd R H A
BATH, FRIGHEE B Cu/pd M HEEHBME, BIY
A 630074 B ILPIEAEARE Cu/Pd HLENIK
T HLR(E.

B X RAEHN Cu/pd HHEKEEKRT
6300(F% EB-06 #1), BRI MEE FHRXEEEK b
Ft BB EERAMEE. BRI S UEE
KERFER T CuPd HEEHTLERIEYERE
FRIXFFE. R, AW _HXRE PSR
(LZB-02, LZB-03 1 EB-03) Al L ik & tH BB B Pt
MPd T, B CwPdbESKTHISME, B RE
BEK EARBERERAYEE. RNTATR
VR RAR CH/CL = V[1+X(D-1)100k T EHi b
Y E S BT AR SR, Hd G AR
HEPLEESR, COHUHRER P TEER, D AT
RHEHAYNEREBREPHSTERER, X AEE
R ERG L. RNMLIPdARE, BRED=
10000, LAFSHRE 2 38 (EB-01) R4 R B iR A 3K AR
5y, FiREE R BRAE 2 0.020%~0.033% 5 LB M -
WHE S (LZB-02, LZB-03 1 EB-03)HI A 3 A3
k. LI, RERERIEIAT Y FeO & B RZ ML
VERERBEEMNBEHNEER, —HE2WBEMIXRIK
Z0% s X 7 AR LR RE BB R
FIAII A HR LT T RPEERDY, BERX
RZREAKEANERERS. MaRGSER
AT, ERE R ERA S8 Fe-Ti ELY A,
B R RR A YA P IR UM R 2 R U R AR A A BAR
MBS, BRFHRELE PGE S AL
B S BURAR AR H I PGE TH#].

43 WALPIEHE S AR it A

AR VHEIESE, o A X R s D 5F
BEREE BT RPY AB MR, XA
WAL YA T RE T IE 76 5 3% 8 1 B 3 1 65 45 T8 BN
LR A5 PGE. X 5% # V-Ti-Fe-PGE ¥ IKEY X i\
EEA P PGE T MEAMUEGR, B S5).
LIRS R A RIS A R RA . L T
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BRBKXEERANEFLZRARE, BFdS
KRS B IRILAE R PGE B k(k), P - EHE
PR AR R FEAF)E K KR A E H 8 Noril’sk-
Talnakh # K% Ni-Cu-PGE ¥ /K& PGE, Cu, Ni B8
UELFEARBTXETESHOETREENMND, B
FEO IREARB G KB X RE AR A8 E.

KBTR] LAHTEE P X 348 Cu-Ni-PGE B JK
REARMER, BPURTRAEPHIAKHE PGE,
Cu Fi Ni 5, HE& XL YRR XEE#
AB-BHEERERIFRELE— SO, WA LUK
BB RHMH Cu-Ni-PGE B K. B X H LW
DX I M T 2 4 T RO BB R R R A K, TN BE X 4R
EZRAHITEIRMN PGE HERILFIFMERE, #
HBEMIEM XL E K H) Cu-Ni-PGE #£ 8" iE B3R 4L ]
TR

5 &5k

AHEE AT AR BT FIHAR:

(1) BHROTEEH, BFILA-HZREEMR
TR 1EMEZ M (<T%), BrEMIESP I, Ru
Ml Rh £IH AT R W Pt, Pd RILH RHEEFTH.

(i) MHEZXRAED PGE S8 5K E&E, X
ALERBMEMNTRABBHABETHR, KL
e S Y Cu/Pd HE I 8 T IR 46 B8, R HZ 3
H5mibYE 2. P, Pd A5 HIEEMAE Cu/Pd
tLERH FALERLYI(YA 0.007%)5% & T #h g I8
X5l#; i Pt, Pd SHIMHRMEERK LA TEBPE
B EBRALHI (24 0.020%~0.033%)15 B H K BBk

(ill) ZEAK P, Pd BEERBER I 52Tk
K, 50s, I, PUETTEEY FIERA S AR 8
AL K.

(iv) 2V XA Cu-Ni-PGE ¥ K (fk) B4 5k -
MBSHARMNTZRER LA @EEMRE, RS
FE 4 PGE WG 1LYt A S n] GE R R H R
Wi RATBEREHANAEUAEEL. ATKRZEXRE
KA AT E (A T 40473025), FEBFR “H AT
¥ FEArER YR ARSI SRR B RS
KZCX3-SW-125)% 5.
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