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(ERERE FERETFRAMEX, EPHETEHE FREN :Ru =0.005 pg/g,Rh =0.014 ug/g,Pd=0.181
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PR BRIV %, T 5 A 6 mL HCIO, , 8t 5 i
Al mL ¥ HNO,#1/> & ) LB FRm AR ; B
BZE25 mL FEMH, il Re AR GEEH10 pg/L),
PLFT B B A 280 R A A B A R B R IR 25 . L
W 25 B F 7K, HNO, F HCI ZEMR K iy & 5 b
E— B oAb 5, Al sl 24 A PR R 4L 15 R AR
HEEBRP S FNTEKRE N pg/L,

SCEG T OO B R B A L B AR T IR R A3 AT
BT RS . S BRI U SCSE (200D M 5 B AT T |
WL, BIZE FATHE & R I Ru.Rh,Pd. Ir . Pt
£10 ng MBERFTENERE, FHAKRITEMN
W KA RN R LIET R, 7T LUE 1, BR Ru B Bk
RSN (78 %) , oAb ILF B BB K F90% , 3%
ARERHERAEIRE Y RuBELZRENEH. BN
Ru ZE S BT S SR EILET .

F1 HETEEBEDORS R (ug/)
Table 1 Recovery (%) and detecting limits of PGEs(ug/g)
mHE Ru Rh
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T Ir S35e A Y, Pt BIEFHTHHEE,
HEBAKRIETHABRTEN ST EELLR
fiE, REEF FTERERGATE, RE S Ni.Mo 4,
Pt.Pd MEEBKE, . FAFEEEZE Ni.Mo £BH
H,

1004 il
g
280-
Im 60
ﬁ o
m40-
S 20‘ B

3 A - -

o

Ru

B 1 HEPARTENSRER
Fig.1 The distribution pattern of PEGs in coal
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1999b) , 5% JH B [ & 6 52 o (QGO7),Pd F &
5.18 pg/g, Pt K0. 42 pg/g, T AR B £ 10 20 11
G2 o, R B S B S SR AR 1B] a0 A L AR A
WER, AGHREERAREBARMT &M
3 EPoHRTENTEEW/D
Table 3 The background values of PEGs in normal
coals(ug/g)

by s} Ru Rh Pd Ir Pt
0~ 0~ |[0.02~1] o0~ 0~

AN —
BAME—BAE 0.046 | 0.031 | 0.565 | 0.076 | 0.211
HEE 0.005 | 0.014 | 0.181 | 0.001 | 0.037

VE R R O T % /D TR AR B A R A R /2, B
0.0005 pg/g HHE.

EHMEECESTERER, U LERP AR
HABKAEE,FEEBZLKR E, AL
QGO7TH AE S B R4 2% B & ZM031/12. 5%,

f ZMO6°/9. 0% , BE&h Z]-30 9. 4%, B R B T

RIRHABBEA PR A

FREAKEATERETHETRERSERNEE.
TEARFE KT O M = B e 2k 5 % A Bk
RE TR R %A BB BRI & K145~
172°C HHP I EARZH K LR EMO51) H 5
AHERWK41. 3% ,Pd 835039 ng/g,Pt B8
i£63.2 pg/g , Pt M EBEHER TPdEE;MAXE
fih— S BT R EARRX E AL, 40 As H67. 3 pg/g,Zn
H282.5 pg/g. XAZ K Y B IR T A Bk
(XD10)A Pd 58 270.53 ng/g,Pt 8 M0. 22 ng/
go

EAREMBIRBREYN, ERBER P, Pt AHXS
F Pd B K Bk (Keays, 1982; Rowell et al,1986;Li
Shengrong et al. ,1994) ,/8 7E 32 P IR % W B9 8 1 4A
BT EEERERPLHEEREHESE TP, MK,
Z B2 AR PR W 2R PA>Pe,
2.2.2 ERABRBEHR

BT XKPRBIEREDRE, RENXE
AR R L R S (B, 1996) % KRR
WRAMERMILBAHRNKE NEKBEFFHER
PBIE A K gD X T ET AR R R BN TIRE
(Roran=5- 61%6) » 1 TR B 3R PR AE AT 38 U Hh 40
& ToE Pd(2.512 pg/g) Pt(0. 77 pg/g) S BREE,
WG TR ERBE R EHERIFH PA>Pt>Rh >Ir>
Ru, W5 X5 38 # 208 )2 (FF-2) & 32 3 5 3 K
FmMARRNPEHEMCBENEE (R =
0.93%), KK TR EBMBM. M T PdHK Pt
BRGiME, B EZ A KR E W R E —& Pd

>Pt,

N BE 2 H (QZ01) , Ir AR K 0. 008
pg/g. B A R FE R B e L B B M s A X
X 32 4 3 BB A4S R AR F W B (S 88 %5, 1980) . &
RPEMNBREGT TP EMAHMECR SRR,
N As=255 pg/g,Se=242 pg/g,Mo=65. 8 pg/g,F
=301 pg/g, (AR EEEGE R RE & BE 4
BREWHBERE.

2.2.3 RARBALKIEA

EREH RIOEZEZI-OF, kBT RIFTREHE
KK AR A B TR AR VB B S R B DTS OFR 0,
200) . EHF R E® S EM Fe(4.24%). Cu
(369. 90 pg/g) . Zn(33. 97 pg/g)Zr(841. 8 pg/g) 5
EMEALKRAEXEEPHEEKN PAdW. 237 pg/
g)Pt(0. 824 pg/g) TN AT BER IR T IR TUAR A9 K 1L K
FHIE TG R B4 A AL R . PA>>Pt>Tr >Ru>Rh,

WRHEXS Pt .Pd FHFBEMGEIT, RMAATF L=
BRI HS. 65 X107 Fid4. 55 X107°, F =B % 4
BlHR1.12X10°FMO0.66 X107, F =B K45 K
1.23X107°f10. 85X 10", F =B 4 HH2. 22X
107°F01. 38 X107 ° KM, Pt.Pd FEEEE L
ZEBSF, BEL (2000 B IHEF L =B 401 ik
BULZRE . AUEE R SAE WL, Cheng 4
(1999 %38 T 1| -E-B5-#E Pr.Pd 19 b 3R 4k 2= 4 5
E4, BN PEZEFRITEAY Pr.Pd F 7 HE N
0.46 X 107°F10. 40 X 107°, T 5 M ¥§ FB K R VT4
B Pt.Pd & R AH L H EZ P RIS Pt.Pd B &
HH5. 34, FEEBE T L &S MIKE L
TRA
2.2.4 BER®BER

MNEBEFRHKE TR REMNET S (BPEH
TYREEHRBERBHRA) . KB TESEAL
BR (£3), 4 BB Pd>Pt>Rh>Ru>Ir {14
M . Finkelman % (1981 N AW HF T AR KEE
KSR . e 5 KEFIEMHEAYRILL, EE
R T RERYIR XX BT EMNEEE.

2.2.5 WKKHES

B, BERAEYF Pt=0.7X107°~2.19
X 1078(Hodge,1986) , IR UL B #  Pd=4Xx10"°
(Crocket,1970) , A HPLRY A Ir=0. 2 X 107?
~1.2X107°(Hodge, 1986) . BF 5% X 41 /i T & B9 5
HHEEZR T -REFETTBRY P E XLKE, Bk
RESEERLEEEBKSE5NER, TS5HE.
KL IR B T B 2%
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Table 4 Correlated index of Pd, Pt, ash, and ash components in all the analyzed coal samples

% Ag Pd Pt Al;O3 SiO, P,0s CaO K20 TiO; MnO Fe;04 MgO Na;O
Aq 1 0.662 | 0.581 0. 329 0.799 | —0.213| 0.017 0. 744 0.359 | —0.143 | 0.541 {—0.034|—0.339
Pd 0. 662 1 0. 864 0.232 0.797 | —0.238 | 0.481 0. 403 0.042 0. 456 0.209 | 0.044 |—0.122
Pt 0.581 | 0.864 1 0.173 0.022 | —0.033 | 0.668 | —0.059 | —0.121 | 0.722 0.176 | 0.087 | 0.172

H:Aa HTREIKS BN %5 Pd, Pt B 0009 pe/es B BN % .

o T UL AR B k7 (ST1-13-P.PN28-3-12,
PN28-2-12,PL28-3-3.QL07.QG061,ZM22) , 4 5
REBRBEGT T HETRERSESRK, 5EF—
BUIRYEE. XLEEETRETHRMERMERN
—7.1%0 ~—11. 0%, Y& BB B FE B Bt #2 v, B
% 2| K AR KI5 1 (Lyons et al. ,1989), [ It H
METEWRETGESE KNS 5% XK. Chou
(1997 ARG R E ™ 2 e ik 19 R TLAR B BR 3
HER R KA RBERRBE.,

2.3 BAHEAEHNBEFEREERY

HhE T ERAERESBHERNER, & THF
3% B /b Finkelman (1995) ZE 11 M FR 25 Rk i B
TLENRARSE, R KB ITE .Chyi(1982)
KN Pt EME R 5SENRA S FEHE P BT LK
EREHNEDHFE, BHERARFEEFIE.
Bouska % (2000)IA K, HHHH Rb. Ir m & . KA
MK ET Y EAON AETETEZEARGE . E
i XA K BT A B EE R PdL Pt 5K 4 DL ROK 3 &
To AL BER 4 i A S 4 BT (R 4) . P Pt 5 K4 Y
MRERT , AN EPHRTR FBEUTIRSESF
.

3 %

(1) BHEHEITE W2 BCEA ALK Pd-Pt &
R EAFEEERENE D AR TREE—RILE
K, SHEMBEREBEAE X KT FRME Ru=0.005
pg/g, Rh = 0.014 pg/g, Pd=0.181 pg/g, Ir =
0. 001 pg/g,Pt=0.037 pg/g.

(2) {RIBPIBAE A R DT K WL RFER .
FRPEEFABERATERRETHETEN S
W, BRI K M R & R T R
HEBHME . EPHKRTREEZEUTIRSEFE.

2 % X MW

Rk, 2002, HHEETENBBMRAEIHEEEEER(H
T3] R FET B RFEEERK),75~83.
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~175.
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Occurrence and Origin of Platinum Group Elements in Coals in ~
West Guizhou Province and North China

DALI Shifeng’®, REN Deyi''”, ZHANG Junying®, LI'Shengsheng” ,ZHANG Xia"
1) China University of Mining and Technology, Bei jing s 100083
2) The Key Laboratory of Coal Resources, Ministry of Education, Beijing, 100083
3) National Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan, 430074

Abstract

The platinum group elements (PGEs) in 54 samples from the Late Paleozoic coal-bearing measures in west-

ern Guizhou Province and North China were studied using the inductively-coupled plasma mass spectrometry

(ICP-MS). The analytical results reveal that there are five sources of PGEs in coals : magmatic hydrothermal

activation, low-temperature hydrothermal fluid, synsedimentary volcanic ash, erogenous supply, and seawater.

The former three sources can lead to enrichment of PGEs in coals. The low contents of PGEs mainly originate

from terrigenous supply. The background values of Ru, Rh, Pd, Ir and Pt are 0. 005pg/g, 0. 01dpg/g,

0.181pg/g,0. 001pg/gand 0. 037pug/g, respectively. The distribution of PGEs in coals is characterized by Pd-

Pt pattern, and the content of Pd is higher than that of Pt, and far _higher than those of Ru, Rh and Ir. The

Pd content is about 18 times as high as that in the earth crust. The positive relationship between Pd, Pt and ash

shows that the PGEs are of affinity to minerals.

Key words: coal; platinum group element;'anomaly value; background value; western Guizhou; North

China
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