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AR VAR

b JFORE foh AR SR BH R G 2R N 45

&Ll i
(1R B BRI DTS 7 PRHOER (2 FFICE S5, SEM 550002)

WE: 1~ 5 g WHETNIEHHER T LN 0, FERL R, EARRIUS 78R IKER Sio,, Fi3tiivE
WM O E NS, HEA EZRBE- 8 T HRIOEENE Ru Pd JIr R P, WERIEIE RR
Au . FEWHES g 5, FiEMIGE R /NI 0. 35 ng/ g, % CCRMP ( Canadian certif ied reference
material project )6 MR IT R HTRE, L& R 5 hRUEFIEARY &, 5 UOFAT € Y RSD 75

1.5%~6.5% .

SHRI: ITE R UL ARV 25 TN, St

PESZS: 0614. 82; 0657. 63

R s B T R A i vk R A P
A O AR AR R T AR TR A
S B TR R AT R AU A PRAK JIE 1 1
AR S, CRON R G W AT ) TR
T )7 R R SO A HE A R v, AN 22X v o
FHEAT A 1 8 BRI, R T oo g
el 12 B TR TG 2 AR TR S b AR, AL
DAY S, K20 X F b i S E 4. Har
M A AF KT # W E SRR K&
iRl 38 10 e IPTIEIERIOR SR 45 A L UTE
489Bl B B R AT Kk ikl
DUl S5 4 f A JC &, 1% 7 0 W T Bl
KA, HARFIPE Al N A . PR VA 45 & Bl i SL DU TE
T3, Hooy B FBEATR L 5, BT H 77 3848 ) 4
aff, K PR AR .

A D7 H B Nay Oy 85 2 AR, Te JLULTE
B, [N ZR - ICP- MS 3EHl5E . B A 77 o
HC1 fi1 SnCl, B2 PR Te LPTTE &4k, #e4 A1
BRI NayO,, SE50 R W BT NaxOy H HH IR
JTCEGEWCT 0.02 ng/ g . KA S5 By Ik 71
AT ARAR I 25 M, 7340 BRARA, AT 8248
TRIH . BSIR Te JLUTIE & 4K, {819 5 25 B 620 € 1
Rh Al Au AR KT 95% . 9256 KA Lu 1E A

U5 B HA: 1999-02-10; 1817 B #A: 1999-06-26

SCBRARIRED: A

BRI A 5 0 28 S K 1 352 22, A
RG22 9 R A A F00 i 45 S 5 Sy 5

1 KEEH;H
1.1 UEMEERF

Finnigan MAT ELEMENT % & 43 952 25 1 4k
JICEEAS, 43 HEE 300 3 000 7 500 1] iff .

TRALIERR 0. 45 bm (Jbaifb T22RME T) ),
g% E (Millipore) .

Nay 0o 70Tl ( 3 144 27 3 Rt 6 i ohi)
HCl SnCL/HT4l, 28 Te Lyt 4, &R . 1 g/L
Te #: 0.1 g 248 Te, %1 2 mL ALK,
ZEB/K AR 42 100 mL . [FA7 2R Ru JO°Pd
4py 11 50 Hg/L (US Services Inc), Rh Au fif %
W10 mg/ L.

1.2 UEIESH

B TR A TS EOE 1.
1.3 HO #0 SnCL, &/ AYIR 4

HCHCL 500 mL T 1 L Bepfrh, T b 2%
Wb, N8 mL 1 g/ L[] Te %L, #1115 mL 1 mol/ L
[ SnCly ¥, LI £, A A A Te DUTE K
B, A 8 mL Te i, A LR T4, A G

FEE T Ir: BESE(1964— ). U5, DU e i N, w4 RS T, WA S48 0 1A i 20 17
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I8, BIFA SR TR 1 HCLE

L 94. 6 g 4374k SnCl, #1500 mL 12 mol/ L.
B HCL =3, I 8 mL 1 g/ L 1) Te %,
QREL NI Te PUIERER, HHEE K. R HILIE,
I AN EA T 21 1 mol/ L SnCly ¥ .

HCl SnCLAEALRTF TR ST EAT LK 2,

1 NEILESH

Table I  Working parameters of instrument
parameter values parameter values
P s BICE (1~ 9) x
1.2 kW
forward power analyzer vacuum 107 ° Pa
P gy I e s
reflected <2W ok %‘ 300
resolution
power
nebulizer gas 0. 70 L/ min MS sweep cak 'um. i
flow rate way peak Jumping
Uy HI oy b e
coolant gas  13.50 L/ min H#oH 40
SW eeps
flow rate
D i (R
auxiliary gas 0.6 L/min | HUFE 508 H 10
flow rate points per peak
[IE & s 2.31x L
0. 006 s
fore vacuum 1072 Pa dwell time

F2 BAHIE HCA SnClL, FARTES EXLL
Table 2 Concentration of PGEs in HCI and SnCl>

with and without purification wy/ 1077

- HCl SnCly

G P U T
Ru 0.03 0.02 < 0.005 0.52 < (0. 005
Rh 0.02 0.02 < 0.005 0.15 < 0. 005
Pd 0.10 0.008 < 0.005 0. 54 < (0. 005
Ir 0.01 0.007 < 0.005 0.08 < (0. 005
Pt 0.11 0.09 < 0.005 0. 58 < 0.005
Au 0.008 0.009 < 0.005 0.11 < (. 005

1.4 KWHE
0L 0. 500 0~ 5.000 0 g #5FF[ WGCB- 1( 5K

4+) TDB- 1(#4EE) 5 g: UMT- 1B R
) WPR- 1(HHiE) WMG- 1K) g
WMS- 1(Bifbl™) 0.5 g] T CHIBiA EK kit
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i 18 4

(IR 3 b, I 50 ng (9 Pt JPd Ru JIr B 71
FP G Bl BRI 3~ 4 f5FE A R
NayOo, #FEfh 5 Nap Oy VA, NG 5 3 o,
FSILE T2 700 CIE, £R35 10 min . £ 5 B4 R4
Jii, BUBHH N 125 mL © ) F /K ki B f
h SORBEI, P R, N2 B4l HCL AEDTE
AL A 10 mL, E(GHE AR L2 T,
{FREMME /K, I 10 mL HCI .70 mL 7818 K, In#
VAR R 28, 1 UEBR 2 K 4) Si02 LME Te YTTE M IS
JEH G AT . TIERT AN 2.5 mL 1 g/ L i) Te %
W, InEE, I 1T mol/ L 1) SnCly ¥ 42 Wi H 21
Te YLUE G R 5 mL, A0FA 4 ol Ao e o6 26 1 1A,
PN 2.5 mL Te W, B LALETR, FA
HI, 0. 45 Bm JEBELJE, 1 mol/ L Y HCL G IE 5
IR, W BB S TE e A8 2 Jr et vy, BTG K R DL
VE, IO 50 ng Lu P BRI, B8 B8, 28849 0.5
mL B, B E 10 mL H S, 555 B R
S mL, fll . 2 (IS AR IR R

Rh Au [FsHERIZ N 0 5 20 40 Ug/ L, 5 13k
Te JLUTiE 5 B Rl PR 1T .

2 HRFAE
2.1 ZRITESREBEMMMNAKIE

st sy o= Ay L0 B s,

C NBMITER SR (ng/g); W HBHER(g): M A
FRREFRIMAEE (ng) s R A D43 1) [RIA7 2% 5 B LU AR
By B JH B A AL NS % A & E
Ap A HILARFERE K hix# BRI 7R 5k
F G750 LR . B 20 Mg/ L (1) Ru
Pd Pt Ir FRAEEBEATIZOE .

SB[ ZAFE R K H US Services Inc, %
TCHEFM FZFEERELS.

£3 BRANSEAMEFE

Table 3 The abundance of isotopes in spikes

E O ERE(wy100h HE ERE (w1077
EL abundance EL abundance
“Ru 0.24 e 0. 67
“"Ru 96.03 e 99.33
1%5pq 2.35 9py 3.78
%pd 96. 58 "y 95. 06
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94 ] W SUN TR D TR £ R B 2R %18 %
2.2 SUEBRER SnCl, A8 I E A F2 00 TCE T MR R, JLT- 84T DN JCRAERT dh

H Ru Rh \Pd Ir Pt Au % 100 ng, 1] HCI i &
NANFRRIE(¢) , 4% 108 SE50 9 AT I UTE, Bt
JAER N 10 mL, ICP— MS U5 & 76 % 1) 7] i %
(R, recovery) W3 4,

&4 EREERT Te 37 5E [ YR 1Y 00

Table 4 The effect of acidity on the recovery
of Te coprecipitation
c(HC)/ R %

(mol'L”™") 'Ru Rh Pd Ir Pt Au
1 96.5 95.5 98.8 52.5 93.5 96.3
2 95.9 94.4 98.9 64.4 985 96.9
4 102 91.3 97.9 74.2 93.3 98.7
R4 GREY], AE 1 mol/ L HCLA TP Rh Au

Al RLE & [, Ru Pd I P PUAS JCE T4 K]

(Rl ZAREVLIN 5, 81T R [ iOes 45 2R 1 5% mi
AKX
o1 FF A EF’“T:TJ\"’ EI Fet R BT R 4

SnCly, N[ (FE S Fe™* BEAS, W FEMY SnCl,
WA, SR SnCl i J5i 4 Fe™* 8 (il L 4
ML Te DUIER, FMA 5 mL 1 mol/L 1] SnCl,
WL £ 1 mol/ L ) HCL A JirF ni 4 Rh Au [
iEF] 95% LL I .

2.3 AIRTRRYER

e B BOLRE R AR R T & R L DTE, JF HIER
B RE AN R R S R TR AT . D AR T E N
ARG LU . %'54“. PR, T B w R

B G 2 I 52 Y 20~ 50 Mg/ L) In, JX /2
- "3Sn i vk, [*]ﬂtff\‘fuzé# In 1E W FRITE .
AR P LT Lu 18 AR T, B P H
TR EAS T R, I HLAE 14 M
JCET Lu & SRS, 2w R AT £
JUFANE Lu, BICASCIE ] Lu /E R bR G
2.4 FEMNEREBZEE

TR A FED R, A SRR A5 FLE WO AT I e
5405, Ho 3 A bR R 2 BT 6F I (%) 9 R B Ay ) s PR

(Lg, quantification) . L UMT - 1 FE 4705 5

R, FAHX bR e 22 ( RSD) G R WK 5 .
*5 AENERRBEE
Table 5 The quantification limits and precision
.
ik Lol ok Lo
JLE O Rswre | T v RSD/%
EL ~ (ng>g" ) EL  (ngeg™ ')
Ru 0.045 6.5 Ir 0.020 3.5
Rh 0.024 6.1 Pt 0.23 1.5
Pd 0.11 2.2 Au 0.32 2.5

2.5 #Eﬁ':ﬁ#ﬁ?’nb%
R, X CCRMP %1 6 44115 7T

1 TS S IR 520, X Rh Au %*dxﬁéll[ﬁ oA, LR LR 6, AR E 45 R
ME DAULEFE AN WIICE AR ELELIE . BT8R ShECEAY5 .
F6 IEIWMER
Table 6 Analytical results of PGEs in reference materials wpl 107 °
B Ru Rh Pd Ir Pt Au
Sample s iy ARAE(T  WOEAE ARMET  BUEAL BRMEGT  BUSEMD BRMEGT  WOSEAT BRMEAT  WSEAT ARMEAM
0- found standard  found standard  found standard found standard  found standard  found standard
WGB-1 0.28 0.3 0.34 0.32 14.5 13.9 0.35 0.33 6.5 6.1 3.4 2.9
TDB- 1 / / 23.5 22. 4 / 6.3 5.8 6.7 6.3
UMT-1 10.2 10.9 9.1 9.5 112 106 9.1 8.8 121 128 54 48
WPR- 1 20.6 22 12. 8 13.4 242 235 12.7 13.5 294 285 45 42
WMG-1 36.5 35 25.1 26 395 382 49.2 46 751 731 116 110
WMS- 1 105 99 232 225 1216 1 185 247 235 1 805 1741 285 279
— 269 —
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AJ R T HE TR NS EETE 5T
HAE, WA T BT AT ST BRI . A
T R, WA IR S, VA ARG
FFANREHHR A E 10 L L, WA D, &
T RUCEHTICE N E . O TS R &
PE&L, BT EURE A /D, B S X 5250 45 BT it
A S0, DRI SR A A I, R R IE A
T SIVE . AT R G 2 5 BETE 5 ngl g A
F AR ot 0 52 5 SRR T A L AR 20 T 45 ok
&, FUBRAIFRE Sh 3 A, A7 B IR G 11 45
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Fast Determinaticn of Platinum Group Elements
and Gold in Geological Samples by ICP-MS

QI Liang, H U Jing
(Open Laboratory of Ore Deposit Geochemistry, Guiyang Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: A method for fast determination of platinum group elements (PGEs) and gold in geological samples by
inductively coupled plasma mass spectrometry was developed. 1~ 5 g sample was decomposed with Na,0; in
corundum crucible. After dissolving the fused disc with aqua regia and evaporating the solution to dryness for
removing the Si0;, PGEs were concentrated by Te co-precipitation. Ru, Pd, Ir and Pt were determined by ID-
ICP-MS. Rh and Au were determined by internal standard-1CP-MS. For 5 g sample, the detection limits for
these elements are < 0. 3 ng/g. The method has been applied to the determination of PGEs and gold in six
CCRMP precious metal reference materials. The results are in agreement with the certified values with precision

of 1.5%~ 6.5% RSD (n=15).

Key words: platinum group elements; isotope dilution( ID) ; inductively coupled plasma mass spectrometry( ICP-

MS); co precipitation
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