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Direct Determination of Gold in Geological Samples by Inductively
Coupled Plasma Mass Spectrometry with Aqua
Regia Sampling Preparation

MA Jingzhi, LI Ce,ZHANG Mingjie, XIONG Yuxiang

(Hubei Province Geological Experimental Testing Center ,Wuhan , Hubei 430034 , China)

Abstract Weighed 10. 00 g samples and put in muffle furnace at 700 °C for one hour,then added about 60 mlL
aqua regia,covered the surface dish and dissolved in the low temperature electric heating plate(1 000 W) for
40 minutes, added 5 mL gelatin (20 g/L)., after mixing, adding equal volume of water, draining and
filtrating, the filtrate was dissolved to 500 mL. A rapid method for the determination of gold in geological
samples by aqua regia-inductively coupled plasma mass spectrometry (ICP-MS) was developed using Rh of
10 ng/mL as internal standard. This method is suitable for the analysis of 0.1—10 pg/g grade ore
samples. The certified reference material of GBWO07209, GBW07808, GBW07809, GBW07300 were
repeatedly tested. The relative standard deviation(RSD,n=12)was less than 5% and relative error(RE)is
less than 2% . This method has the advantages of simplicity and rapidity, and has obtained satisfactory
results in practical application.
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Table 1 Working conditions of the instrument

ICP-MS AAS
TAESH W TAESH W
RF Ty % /W 1600 K /nm 242. 80
BT E/(L s min D 18 ST HLIL/mA 5
PR MR/ (L - min~1) 1.2 M4 BT L/ nm 2.7
FAR A /(L s min— 1) 0. 96 PRI 2% 5 B/ cm 6
YTl E/(mL ¢ min~ 1) 1. 10 PR WA/ (L e min~™ 1) 2.5
&E W/ 3 B/ (L e min D) 10
I E /s 50 TSy uta /s 3
iy 2 B v FE R B A] /s 10

1.2 frAEBRRMEZIKF

SAREE IR (10 pg/mL) s 58 (12 mol/L) | fil§
fi (14. 5 mol/L) ¥ A gL 4k,

WIS W (20 g/ 1) FRIR 2 g BV 100 mL
ZRAR K b A A H T VS
1.3 XWHE

FREL 10,0 g2 0. 000 1 @) iXFEE T 25 mL
B A S BRI T 2= 2 700 °C g BRI
FEOF ], T 700 TTRHBE 1.5~2.0 h, U2
B R CRE B 200 mL 3% 3 B AR o D B K
L MAZ) 60 mL FIK, #5 F 21 LT I A #pR

Lk 40 min JFECT , &I A 5 mL B % W
(20 g/L. A FIT SIO, MR & . ISR ST, frik
FEVR AN P28 AEME 25 B oK s g i 3 1K, U8
WEZS T 500 mL 28 fJf A1, 43 B 5 mL {1l E A 2
100 mL Z8 5t V3 W ELHE R ) ICP-MS BEA 7 2
1.4 FRfEZ

SR FH 3 2% s s 1) 2 T ) s v R 8L R k2D
TS B R IR2E . B L. 00 mL Au bRifERE
WF 100 mL M IMA 10 mL FAKHEE T
KRR ZIBE B85 5 SR J5 43 ) 0. 00,0. 50,1. 00,
5.00,10. 00 mL [ iRECAF A AR HE T 100 mL 2§
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Table 2 Selection of burning condition

K Pe TR Wi b 2 1T WAL g - g D
- KBTS 5.78
i 650 CF IR 2 b Rt o ] 52 45
. BOFR T, 5. 92
T S0 CTFME 2 CHERESHALA VR R
. BT 6. 15
= 00 CF# 2 b R B () AR

2.2 HNIRTENIERF

VPR IE 19 N B3R 0 R AT LA RO 8 0 i AL
e 2l 5| 1 0 A R 2 AT AR A5 A Sy o 1 1) S 5 2
H. 43k A 10 ng/mL () Rh.Re.In fE J N 45 oG
2 X —RAREY) T GBW07208 #E4T Z Uil i, 115
FE 118 A X s o Ml 22 45 SR 4 oA 1. 2106 .1, 58 %%
2.02%0, ik, LB EE R 10 ng/mL ) Rh 2 AR
2.3 FHTESW

LM BICR LS SR T R X el
S5R 5  7E 10 ng/mL £ A5 1B W P 40 i A

AN TR e BE 9 P T0 2R 05 <5 A 1] Wi 23 DT 1 BB f
G0 7E W5 R L SE A5 ORI 3 GRPIM/[Au 3k
ATHRITCRWE GBI R L b Ao B9
N 10 ng/mL) GEFZERTULRBHKELEHTERED
FEAEX 4 I RE R AN K U Ta Al HE W 8 T4
200 77 XoF < [m] WC 0 7 52 0 K
£3 HETEMSEREYM
Table 3 Recovery of Au in the presence of metal ion

interferences(n=3) (Au concentration:10 ng/mL)

tFE  [MI/[Au]  FEEER/ % || [MI/[Ad] B/ %
K 5 000 99.4+3.3 10 000 96.7+2.0
Ca 5 000 101+6. 2 10 000 98.84+5.4
Na 5 000 99.4+5.3 10 000 99.8+7.4
Mg 5 000 103+3.5 10 000 96.4+2.3
Fe 5 000 98. 1+4.4 10 000 104+4.9
Zn 1 000 101£7.6 2 000 99.3+3.7
Pb 1 000 98.4+3.8 2 000 96.3+5.3
Cu 1 000 98.3+7.8 2 000 97.8+4.6
Co 1 000 106=+3.7 2 000 99.2+1.6
Ag 100 104=+3. 4 200 96.2+2.8
Ta 100 10346. 1 200 93.4+4.1
Hf 100 96.8+2.9 200 88.244.8
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Table 4 Comparison of analytical results of Au with ICP-MS and FAAS(n=12)

e e FAAS ICP-MS %
B (ifgg A it O 22/ HATEE FHE/ ERE AR
(pgrgh (pg+g D T2/ % (pg+ g™ (pgeg™ 2%/ %
G-12 6.13 6. 24 0. 097 1.6 6.08 0.12 2.0
AMKG-1 1. 25 1. 22 0.018 1.5 1. 28 0.027 2.1
GBWO07209 0.42 0.38 0. 009 7 2.6 0. 40 0.004 9 1.2

2.5 FiEMEESH
2.5.1 JrERHR

il & 12 oy #Edh s | T ICP-MS {4 | #E47 I
LTSS R 0.14,0.11,0.13,0. 08.,0.07,0. 16,
0.12.0.09.0.15.0.07.0.06.,0.07 ng/g, % i 22
9 0. 035 ng/g. K 3 5 Hr iR 26 115545 11 % 5 &

AR BR > 0. 11 ng/g.
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Table 5 The test data of method precision and accuracy
i H
GBWO07209 GBW07808 GBW07809 GBWO07300
1 0. 40 3.26 10. 8 5.59
2 0. 39 3.28 10. 4 5.73
3 0.42 3. 19 10.9 5. 66
4 0.43 3. 15 10. 3 5.82
5 0. 39 3.17 10. 5 5.63 3]
MELERE/ 6 0.41 3. 20 10. 6 5.77
(pgegH 7 0. 42 3.22 10. 3 5.78
8 0.41 3.18 10. 8 5. 80
9 0. 40 3.28 10. 6 5.70
10 0. 41 3.23 10.7 5.68
11 0.42 3. 19 10. 4 5.81
12 0.39 3.26 10. 3 5.69
7. i/} P
¥ =/ 0.41 3.22 10. 6 5.70
([1g . g’l)
_— 1
e/ 0.42 3. 20 10. 6 5.72 [ ]
(pg+g™ b
Sim s
X2 —1.39 0.55 —0.47 0. 03
RE/%
bt i 22 o/ 0. 01 0. 04 0. 22 0. 08
(pgeg b
AT i 22 3.3 1.4 2.0 1.3
RSD/ %
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S b STORE R B O R O R TO R o B e A R,
BAEAR XS R B & T 0.1~ 10 pg/g & & A A
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