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gh 5, R T AFRHRAE N A SRR T R A 41

O 53 3 YRR (10 R A SRR ( B RO S fRTAK T BT IR R DA N A e LR i T K
FABTIIE B T hrde ot sk G s M G, 8T RS S AT .
REIA: HRICE: MBAE: S THIUEL: BRI [ AR HORA

FEIDZES: 0614.82; 0614.123; 0657.63

B0 R Y5O A X R R AN 2 A AT A )
Prigi PR M2k . B FHk o Z MU
A8 R G I, T 1E o2 i 2 1f 4 7 ot
2%, DRI R 4 3 0 o 0 R M A R S eh 7Y 5
PP e (B I T 28 AT v SR . Al BSR4
BT VAT A BB ARAAS H BR, ] e 22 SR A e R R ]
REfIL . JORE R0 A B 4Rt Z &y
25, R BB &, v A R B A A ) FE
M 6 AR JC 2 AN 4, AR ok B 2 (1) 51 56 5 R
M b HE AR 5 B AT AR t PR ) 55 B 1 4 5T %
(ICPMS) B ARA &5 &, 18 4 5t 42 20 B 180 7
7 L

Pk 4- 1ICPMS LM T KA SRAL ERFE 5 v
BB TG Z o BT, 10 T A R 1) 2 B ) AT

@ EAR 1ICPM S K 2 4070 % 1R I B IS
< 1 ng/ L Z, (HARUFE P 2 T R A 52 3138 7]
T EAKCERI 2T . DRk, A 8B AR R e 1E
A R (AR 10 225 18 SEBRAL BFE 5 2K 11 0. 0

U #5 B #A: 2001-05-08; 1217 B #3: 2001-07-30

ELTE: FE I 5 O 50 H (DK D 9904013)

i FRIRRS: B

ng/ g ZRLHBRICHE . A7 R IRERBEE AT
PEE JEH T 55 3 g

@ KZHHRIXE- ICPMS TR EA QL
FEERAI 2 , 3X 32 I KO 76 F] KW Ot & i
WIEHE IS, AP A A AP SRR . 3
WR[ 6] SR JH SE s BRZS 18t FF P A it i e 1) g
PR T BARHRAE A I 2 TR I . i
7 I N T R A 78 18 2 1 A L s A B, A
AFFEILA, AR TR 2 A S BEAE i 23 #
ARTOR R 35t ATV A5 4 W A0 3 < D A 40 6 ¥ JF T
()AL 28 R TR B, 3 A2 1 0 4 B A i oG 22 AT
Bt 2K, Tt 17 o> Hrifche .

1 ST
1.1 BBl SOl i i 2%
111 2
Na;B407° 10H,0, 43 #1 4li, 100 CHL K& fid K %
H; LiaB4O4, #3541 NayCOs, 43 Fr4li; Si0,, 77 Hr 46i;

TEZ B 203 1949- ), L, Jbat AL WFIT b1, M 0w o b 1A% .
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NiO NiyO3 #2405 % Hl: SnCly* 2H,0, 47 #74l, $2
4l J 145 % 1 mol/ L SnCla( 6 mol/ L HCL 41 i) &
B, A% I AN H AR THARGR, A Al R IR DT
VER, T4 #7146 Na;TeOy* 2H,0 645 5% 0. 5 mg/
mL [ Te ¥ (3 mol/ L HCI 4} Jii); HCL, BV 11

W 520 %
9%; 1°0s B ke, "0s FEN 97.04%, 0s P2 E
A 1.61%, BEkE JE 8 AT %4 0.5 mol/ L. NaOH
I I, HERf bR Bk 5 50 134, 68 ng/ mLL .
1.1.2 WKEHEFIALL

REIEFIRCLE L 1.

#1 O WREeR
Table 1 Flux composition mplg
WRERh Fe it NazB407* 10H,0 NayCO; NiO Si0, S ks LiaBs04
A 20 20 12 2 3 1.4 0.5~ 1
LS 10 25 16 3.5 5 2 1
kT 10 18 10 9 5 1 25
B HE AW 20 10 2 2 1.4 0.5

1.1.3 #FELE

HUFE 20. 00 g T 358 =MD, In NIRA 1%
U, S IRBNIRAI G, e ARG L HE R b, e\ GE
SRR IR, A 5 A A, ON O MR A 1100 °C
My i 1.5 b ICH B8, B Rl A N
BRAS, VA HV G, U BB, B B, B ONBERE, I
60 mL < HCL, INHGA iR 2 i A5 A i
1k o InAEESEDTEER 1 mL(0. 5 mg) ., SnCly #HE 1
mL, JN#0. 5 h I ICE BN AR . 0. 45
Um 886 R 3l E, 2 mol/ L HC YEVTIE Bk . %
DUTEFIYE B — [F) 56 N Teflon 3 AW FESS, A 1
mL E/K, B, T-27 100 CH i 2~ 3 h, B H G 8
A 10 mL FE (A, ZKE A5
1.2 A% S 4 A
1.2.1 {428

TJA- PQ- ExCell %5 B 144 i 1% {3 ( K % 44
JCEMIE FRR< 1ng/L) .

1.2.2 PR

) Ay 2k Ru JO R S Pd P e
95py YA u #1208/ 00s, WER'SRe . H19?0s%2
F'2Pe( A 0. 79%) 19T, PTARHE P (133
HE T LR .

B4 A BEOE, 3 5/ u, 455 RIEIA] 10 ms/ £,
FAG B 100 7k, W5E IS 10) 30s . il o A, 6 A
BT E A Au 7E [F]— 40 i 0 [F) 5, 10 ng/
mL Re PPRBOE S EFEE =B AEL A . Ru .

— 192 —

Rh Pd Ir Pt Au IR #EABRPR AL DI E, Os &
ARG I 52 112205/ 008 T HCR AN, R A7 22 i
Bt H Ak

2 R
2.1 ridi R
PRUEIN A R [BDBC A ( R) Fby HE ) J5i 43 #
GERME 2 K3,
PRUEIMA 2> HTRS % E(RSD) 2 5% ~ 16% .
10 ng DA Pt A (91 AR o, 0] fE A
T EATEE P

22 kRAEI AR

Table 2 Recovery of standard addition

RI %
m At ng

Ru Rh Pd Os Ir Pt Au

1000 98 91 101 113 98 99 97
100 4 90 99 117 98 97 102
91 85 92 98 87 91 104

93 95 98 98 94 104 133

94 89 100 104 90 94 98

10 95 79 111 108 98 170 121
101 76 116 109 82 123 131

89 73 93 96 81 128 160

102 70 119 122 83 130 129
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Table 3 Analytical results of reference materials wyl/ 1077
B @ Ru Rh Pd 0s Ir Pt Au
sample e bRdE(E BOEA PRdERD WE( badE( Mbef FRdEG BUE( PRME(L WD bRdEE WEAE bRdE
GBW 07290 10.1  14.8 1.6 1.3 4.3 4.6 10. 1 9.6 4.9 4.3 5.8 6.4  0.91 1.1
(GPi= 3) 1225 *2.7 20 *0.3 50 *o.6 121 *20 59 *0.5 7.4 *0.9 090 F0.1
GBW 07294 0.84  0.66 1.2 1.1 17.4  15.2 101 (.64 1.4 1.2 13.0 147 2.7 (1.8
(GPt=7) +0.20 0.2 +2.3 *0. 14 +0.3 *2.5
GBW 07102 7.9 9.0 1.6 1.2 2.3 2.0 5.8 6.0 3.6 3.0 6.6 6.0 2.1
(DZE- 2) 83 fLo 1.6 0.4 1.4 10 53 Lo 33 £L0o 50 XLo 26

LGP1- 3 R .{lf[ peridotite) , GPt— 7 - Llﬁ( soil) , DZ Y-2 ){Jiﬁ}l;-ﬂ:fj;( ultra basic rock) .

2.2 SFHRIGI

HARR T B 8 ik, AR R AT (R
SRR 5 A A A AN W] ) . 3K — 7 T A R Oy
P R ASRE R AR B A AR IR, 59— T, B
VR LR B AT RN R B, T AN IR A AR B TR
HAE 1CP %x'/fx'qﬂmiﬂf”}fﬁﬁ)\'i"?ﬁ”' K H b HE
WAL R BT 8 R KR % . W THET
TRA7, -’s‘%feﬂﬁifa\-m:fw&—ﬁ&ﬁﬂ%ﬁfﬁm( 1E 4 ), L
PR 5 HA G A Y . RE S E R S R ]
BEA 0 5 o A A S A CIE 8 ), JL R B4
HAFIFREE B . R 4 ABHA R, ¥ ks
AV IR\ 7K Ji5 7E 258 PRV B 4 v o 402 s il
gk S . T R AL FE AR, MRS T IR R
7, 28103 7 e s i, B AR, HCL N, EK%
A TURR, FESY RS NN (0 H R 7 78 4 oF- i, R
FET—BU AL, AT ERUE T 20 B 45 S 16 o] 58
#.

24 KA B ERIIGE &5 R S
Table 4 Effect of aqua regia treatment on Os determination
IV WAL m(0s)/ng
m (0s)/ng JHCHE 1 d JE 4 d i 6 d
100 160 270 330
100 170 360 508
100 150 320 490

2.3 HinA L

QT g R R, K2 BRI 4E - 1ICPMS
VUREAE W IR R B IS I T e A /D300 A% 1 D1
JRBEREILITNE . IXRE, 76 LU SE i b O
e B Te, & RO TR Te v5 4% . 1 fEB—
A IR, Te 2 ZRME R TR, HAE
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ACERFE d b B B AR, ZERME kPR (Lp) N
0.01 Mg/ g . AfERIX—FJE, ET Te I K SE
0 8RR NES,

25 W AR [l F 1 5

Table 5 The effect of Te quantity on the PGE’ s recovery

Bl R/

mTa/g o Rh Pd e Pt Au
0.5 1o 102 120 121 140 135
0.5 95 95 102 102 109 141
1.0 94 8 95 90 105 150
1.0 105 100 112 107 119 130
2.0 102 9 98 95 102 146

O #ICFERRE AN 100 ng .

MR % 926 45 5L, K Te (Rn N B M St F©)
1) 2 mg # 42 0.5 mg .

38 Z% ik
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Determination of Platinum Group Elements and
Gold in Geochemical Exploration Samples by

Nickel Sulphide Fire Assay- ICPMS
[ . Simplification of the Analytical Procedure

HE Hong-liao, L U Caifen, ZHO U Zhaoru, SHI Shi-yun, LI Bing
( National Research Center of Geoanalysis, Beijing 100037, China)

Abstract: An improvement was made on the nickel sulphide fire assay procedure for determining PGEs and Au
by ICPMS. Sealed digestion of precious metal sulphide residue combinded with isotope dilution of Os, enables
determining all PGEs including Os simultaneously. The evaporation of Os was omitted and the process was
simplified. The analytical results for national reference materials by this procedure are in agreement with the

certified values.

Key words: platinum group elements; gold; nickel sulphide fire assay; inductively coupled plasma mass spec
trometry( ICPMS); sealed digestion
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