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Determination of Trace Precious Metals in Ores by Te Protection and
Cupellation Retain Lead-Minified Fire Assay

SHAO Kun, FAN Jianxiong, LI Keji

(Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Science, Chengdu 610041, China)

Abstract: The trace precious metals in ores were collected by minified lead fire assay using Smg Te as
protective agent and cupellation retain lead of about 50 mg. The lead alloy was first dissolved in
(1+1)HNO3;, and then added HCl to form aqua regia to enhance dissolution capability. The lead matrix was
separated as PbCl, precipitate to eliminate interference in the following ICP-MS measurements. The
relative standard deviations(n=6) of national standard materials were 4.6%, 8.7%, 4.5%, 9.2%, 6.1% and
5.8% for Au, Pt, Pd, Rh, Ir and Ru, respectively. The determination results of national standard materials
and black shale samples were consistent with the recommended value.
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1.1 AR E R TERE

1) RSB SX2-5-12 Lapip( LR
TUSEES AP, S LAEIREE 1200°C; DZKW-S-6
HL A IR K I AR (AL KOG B R ST A AR A BR A 7)o

2) ICP-MS: PE Nexlon 350s %, JlE T/E%
BN BT 1400 W A EIS I 15.0 L/min;
HEAE 1.2 L/min; FZA 0% 0.82 L/min; 1l
7Bk FARREL 105 LEIRRA] 20 s,

3) W5E RAE KRN PRu, 'PRh. 'Pd.,
19208\ 19311_‘ 195Pt; W*ﬁ‘@{j%lﬁ?&% 115111 *D 185Reo
1.2 BFRIA R

1) FEah: MRS (GBWO07291). 541
A A FE i (GBWO07293) « & 4l 42 B0 A FE
(GBWO07196). FXHEIH A FE A (GBWO07198), 1
RNE K —HERUEYIF ; HSYY-G1 Al HSYY-H2 42
BUUER, B E S AT I DR

2) REMEL: LR IR L BRER N Tk 2%,
Bl R R B 1) 5 7 2 L SR [ 2] s T K, T 85 s 100 mL
B B OKPEKIL(MAZ 37 mm. 4ME 40 mm,
51 35 mm. {RSE 18 mm).

3) AR 4. fA. 40. B BORIET T
R bR 2 (p=1000 pg/mL, [E54G 048 LH T
MR BT G, AR AE AR B iR g %
TR A BV A EL I R, A1 A F 7K (9=5%): A
R TT RPN & (p=100 ug/mL, [ ErHEYHR
WF SR rCy), A8 Bl FH (1+99) Al iR 128 256 B RO TR 4
W (p=50 pg/L).

T VA (p=5 mg/mL): FREL 0.5 g Wm4lifiky T 50
mL /NEEAR A, 0 5 mL (14+1) K, IR Z I
T, 10 mL SRR Z& i TEAH, EE 2K, A
/DB KA 25 mL ERFRVE AR, VT 100 mL A&

TR shR N4l SRub /K NZREK. BT
B2 AW bR ORI S @ = s e
LGN BRI -

1.3 SERHE

1) REIETR: FE SIRSTRHNE A1 JEH NG H
R, n 1 mL RRAWR, i BRAEE, T
1050°C %545k 30 min Hid, A, ARSI .

2) KMWR: KEERHINEAE 900°C Fil# 30 min
FIRIMLA, SR 1~2 min, FEYERLG, WOT
H117, F 900°CHKMK 20 min, HUH KM EH SHk
/NIRRT 10 g HYNRIZ) 150 mg), N AR 4k SRR
FRifE 1~1.5 mm, BUH R IR N VA KA A b i
4, MWEREZ 50 mg.

3) VEARFINE: FHESTEUE AR B, N
25mL e, I 1.2 mL (1+1)iEEE, Tk
HIRE SRR AREA, N 1.8 mL #57R, 44Kk
AR 30~40 min, HUH, AHEEAZE 25 mL.

WIKIRS, #E, FEAEUIE TR EE
JEER R, B ISR 5~10 f%, DUIRAERAE M bR
7E ICP-MS e . B R AR 2 H5E5 .

2 ZR5hR

2.1 RA&EEEL

AR EE R R R A TS WA
WItHEL . UL A4 R, (EFR PRl
TUE N, MEVE BT VR A48 R K,
RTRZ, HAAGEOR SRR T . /MR
SEP B R RUN10 g BUEAR), IE7HIHE D,
ST RERR I BB SR HU AL S R Sy . B iy
BRER AN BIRD RO TR LU AP 5 8 3545 R AR (B0 411 AN v
B, DRI ECRH ST R

1) HuIRAEZRE S DUERE 70 3 IR AL 22 AR 1Y)
i GBW07291 fl GBW07293 M|, LL 10 g ¥Eit,
KA IRERET 12 g BRIREA 10 g« WP 10 g [
3.5 g AT SRAT G B AR

2) A DR T EN A B M bR it
Yyl GBWO7196 N1, 10 g FESh & 1341mg. 4
325 mg. B 176 mg. 1% FIRFCR AT IS RIS,
DUT JEERE . BRI 5 A . EHIME DLy B S IR
B N T B RRLIRER 1 2E S BUR &R B R ok
WE R RAETERER G, IV % B E A AL
SR, ERETE, WA, FEER R
A T LA AR, B Bidk S R A7,
BIR EORHEC i, I SE A R R ER B FH &2, ik
ATRD R, (RAEE . AR HE N .
2P FH RN . LR 100 £5, i AR 10
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g FHN T T LA &, LA 10 g #Eit, BORIEL TR .
PR 62 g TRIREN 11 g WD 9 gv THIKY 0.9 go

3) HBEATUE: SRR TR B B R
SRR, AR RAIEEE . DA € AR
HSYY-G1 A, Bk B« B2 1 4 79 7 5 20 30l M 21.2%
12.1%- 3.1%. FKHGACIECR EL3EAT ISR, Y
FORIAIR S A RE G, KRS TEAKILR TR T — 2
BRI, TIEERERL. N T SRR
B, BEAERCRHOIMONE & RS ER AR, HAE A =
O WA FHENE S, BRI ARG @
Tl BREIEJRAE ST, fERBUR /NS B R AR
® HERPFSE, Bk bkl Al 5 g Bt
i, RHAPHR 27.5 go BRIREN 11 g TRD 9 gv THI
¥ 3.5 g, HEE T REERAN B BT R A R
IR, BN AR LA 1.
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Fig.1 Effect on weight of lead button with dosage of KNO;

B | R4 G aci s T N, Bl G iR 20 &
FIBEAN, BRI, 0 pR P R AR
Rt UERREFHE 10 g B, BHnER S
WiERGE, NG, FEERNE, WM
TR AR SR AR SO R ZY, FEET 27 A K&
WA, Dokt G 5] SR AMNA , RLSE T 600~700°C
4% 20 min, RCRELT .

2.2 BRI

TR SIEIRES, Sré)m R g, 55
SHFILRSE, REREIKREIFEARS. DA
SCHISEEE A, 5~10 g FES T RISt A R R R RS
10 g EAMEHIF . KRG, SEREE
E—R)LZER 2L TZ2niahid, RERST
10°~10* 1. ASCLL 5 mg il 9 ARSI

B4 50 mg, H%E TN S4B R RUR, 45
RINIFHE 1,

1 HBARREN B SRR AR
Tab.1 The protection effect for precious metals with cupellation

retain lead /ng

i Au Pt Pd Rh Ir Ru Os
fFRE 500 500 50.0 10.0 100 10.0 10.0
FHELIRI 495 502 486 9.8 100 3.1 0.069

Te fR3-
508 49.1 496 102 9.7
FAHS KR

9.8 0.072

HHER 1 AT 0L, i fdr B A A et £ 4 1 f
PRI, AT B A RE A R T AR
Bk MBI R
AH®p0=-218.8 kJ/mol, AgH r.0,=-163.0 kJ/mol (1)
A gl
AG®p0=-189.4 kJ/mol, AG®r0,=-135.7 kl/mol (2)
DB e Ak g
E%py=-0.126 V, E®rem=+0.568 V (3)
K&, HYEHLA R S A, R B R A 5E,
T AN AR . TERIRIG T S AR, 3@ i B — 50
T RERL, R T W E AR SR AR R .
2.3 EHIVAE

GREEDNE. WS EE RN S 4, R
ZUNFHK 8~10 5. HHCRHIREERIEIARCORIRT,
RIS BLTCTEFF ST, R R 2R R R R A E A
bR A 7RISR, B TRE—2P RN, 435
KPR TR AN EAKIE AR, [FIRE L T A 1Bk
D%,

ARSI AR (D) RS FRRIE R R, SR JE N
BRI R K — PSR IR RE S, 3RAF TR
AR A R R T LR BT T U
Gy B HE. BB BRRVET ASEHENVE, R R
R
2.4 BREREE R

B R ETKRWE B RS SR, B A
XFT ICP-MS #Effill e BA HE . Hig E
R, (R D R R YR I T KR
SHR SR ER AR ERE . TEALI P LA
ETIE I RIEARRR 25, (HMKIRPTREAAAE LA T 52
M. @O VIR R &EmE T @ S
TR, P 40 B T SRR RN . A
SCLA(SH95) EARA A, 55 T N A B A R
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ICP-MS W 4s Rrsem, it 2 RsesRky, Rl
SRR 120 mg A4, X E 45 BRI th
EH N ARSI EEH AR RN 50 mg £ 47, [
LRI 5 O s A 2 AN T
2.5 (EEBEMAERE

FIFHEE ST 77 % GBWO7291 FE S EE I E 6
W, FEIREDINE, e 25 S AR AR AE R 2=
(RSD)N: Au4.6%. Pt8.7%. Pd4.5%. Rh9.2%.
Ir 6.1%- Ru 5.8%. N FH AT 00 G 3R Bl K — 2
PR RN SR A TUA R AT I e, B8
WRE, SWAITER 20 R 2 W0, e EAHAE
HEARYIE, BT IERE I 2 — M A R &
JRES. . . BE. ERAIAT RO E R,

K2 TFERERE (n=3)
Tab.2 Accuracy of the method for precious metals (n=3) /(ng/g)

P b K Au Pt Pd Rh Ir Ru
GBW07291 iz 5.7 565 632 51 49 32

AR S WE 43 58 60 43 47 25
GBW07293 Jll%E 38.7 447 574 23.1 316 118
GHAAET ) WWE 45 440 568 22 28 13

GBWO07196 I 1.62° 0.83" 0.75° 3.6 29 3.6
(EHEEET) AE 1457 090" 0.70° 32 32 35
GBWO07198 JllzE 020" 041" 042 215 221 8.6

GLHEEET) AE 0177 038" 040" 18 236 7.8

HSYY-G1 J%E 263 246 290 12.1 2.7 438
(BOTUE™ &% 260 204 277 128 21 5.0
HSYY-H2 Jl%E 320 501 517 168 29 85

(BT &% 333 513 553 194 24 8.0
W SEBACN pglg HBATUEITATIERE n>5, B Tk
BT PR POFAL

3 Zw

1) LU AR ARG 711, SR P /N ik < B B AR
ST HIRAG RS R S R DU
JRES. M. 0, B RNETERE

2) ERLLLA+D)RERR SRRV MR, SEBL T Dt
J& SRR, AT ICP-MS HIIE -

3) MR EIEBE R RN, SRR, X
ERERR L A ERAR, BORHSERITET . AR5t
fAfE, AT/ S g dp A, IABEM/N .
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