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Table 1 ~ Working parameters of the ICP-MS instrument

THESH BE A TAHESH BEE A
R 1400 W 75 =X Peak Hopping
WIS (Ar) Tt 18 L/min FAREIREL 5
HBENR(Ar) JEE  1.65 L/min || {55 I [H)/58 8 20 ms
FHR(A) JiEE 1.0 L/min || R34S J5 i 3 4K 1
SREEHE (NI FLAR 0.8 mm TR AR 20 s
BURE (NI FL32 0.5 mm FHERE 3C

1.2 SRRt A0
Py ZEIBUR] < S A4l ORI B SRR A R A o
SREMETY Y PR SR}« A T e R X Bt i) o
ZILF IR PR ENE #1000 pg/mL (8 5¢
A S TR I L)
14 SR« 20 AT 2 (O A OS2 o A PR

Al o
TR AR AR o A S o 2 iR 4 1l Ak
FIRFABRAT)

fifIR : MOS 2% (iR 1AL AR A BRA D) o

Py, T EGE IR IR ] 45 4 10 mL 1 Py, IR
FIET 500 mL FEGEERH, A 20 mL ZEEHBE,
FUA 1003 1.5 em x 1.5 em x2.5 ecm L VF BEIHHY
RBEAGE IR R (B2 20 ¢) , RE Y EEOR G
B FELLAMNT T B 5 22 T8 S IR . ey B A 1
bR R AR AR S B 5 100 TP B R 2 RT
1.3 94575k

HEBFRIC 0. 1000 g 44 T 30 mL 5 P56 &
e, A7 mL &R 7 mL SRR 4 mL = 52,
FEH PR v E = (S BUR R A AT
mL 35 F K GRS AN AR R 29 1 mL, b 7
mL 7KA1 1 mL 500 ng/mL ] Rh BRI, FOH AR
2y 15 min JEREIRIE . WHIEHBE 2 15 mL B8 e
ODEF,ERE 10 mL, BL0.4 mLiZER T —3¢
15 mL L0048, 5% MR fi e 2 8 mL, %Al
AT LA Rh Sy R ICP - MS I 5E 5 ML TR o

B EIAE 1R LR O R 1 BB R BB
INTES LA AR Py TAEIE Y, A 0. 2 mL
H,0,, i 55 BTl 20 b, S ORI [
LU MR R BUE TR G LR E, ki 15
min , AN Psy, 0 2GE 2, % B AT AT LA Rh
HNARINE Ag W Mo B HABITER o AT7ik— IRk
D T AL B 100 FRAE T

2 gk
2.1 PN TR

K3 AL IR AL 5 Ag 19 & & B, 38 % /N T
5py/g, EERA 1 png/g. Ag WFAFNE" Ag
(51.84% ) F1'” Ag (48. 16% ) 43 7 52 5™ Zr'° O Fi
P Nb" O B F s ZI T4, HLEKE Ze A1 Nb Horp
—ATHITE B SRR R A5 . WA
ANFINEE, S5 R W (0. 12% ) "2 W (26.50% ) "W
(14.32% ) "W (30.64% ) FI"°W (28.43% ) , B 14
ZENEM TR EAY BT, R E
oo ZmEw s WS sy, HTHn] L2,
ARSCHE™ W BB AT E . Mo A AR R, 43 )
Mo (14.84% ) ** Mo (9.25% ) . " Mo (15.92% ) .
*Mo (16.68% ) .”" Mo (9.55% ) .** Mo (24.13% ) Fl
"Mo(9.63% ), Hrr,” Mo ” Mo F1™° Mo 3% F| Zr 1)
] S 5™ Mol Mo 435152 %) = e R 143
TFET AP Mn FI* Ar” Fe 1T Mo 76-E 4N {37
FhAA RS MR RFRE, BRZICACN 15
FEF T HHTPAE, X T NS i m e
i AT DAR LSRR Ml v WA TR TR o TR, AR Sk
B Mo #7578 Ag W Fl Mo X = A nHE A
A Ag TP BR
2.2 Py, TUEIRIPIRT 4T 2 e B

I T Au 1953 258 4, S Au
IR Py, N4 2 - ZIECIEERR 2 - £
FEC LR, W Pooy 2GR 5T T 31 AH R 22 AR
JEH T 100 R 70 8 DA LR 00 R A 55
B RIS X Ti Nb Ta Zr Hf W Sn 1 Mo
ETCR MU B F R ZUR B AT Py, 26 B
IR FNAR IR 722 5% RS IRA i b AT HR %
W, P SE I T Ag FINFRICER Rh 5 THT &R
Zr AR ES

R TR Pog, 17480 9B 7E S B it o B R BB %
B0, 1 g FRERES GBW 07401( GSS —1) F 30 mL
RV LIGA R 5 1.3 500 7 A BEAE &, 8 2%
£ 10 mL, 735515 0. 4 mLAZIFWE T3 3215 mL B0
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o, FILA 100 ng (%) Ag Zr Nb W Mo Ti #5 fEE 1K
DA S TR WL, FH 5% Wi B2 10 mL, 43
A Py, AR TP S B0, Horh—3¢
A 0.2 mL [ H,0, , 3525 33% W ft 15 min, ICP —
MS ) s B, AR Py, B 28060 58 1) ¥ WA A
E TR IR X R, & I0 R e W& 2, AT
D, TS EEIMAT H,0,,Ag XNFRITE Rh
AL, 1M Ze JLT-9 58 W BE s E A H,0, /5 Zr
PR BRI AR H, 0, 1, W Mo Nb Ti
FBATULBE , A H, 0, )5 3% PUAN TG 2 58 2 AN B -
XATRESEH T H, 0, X LT R RIFH 4 & /), Ti
EERICER, Y REN T g S, ZFEK Zr Nb,
Mo Ti \W S50 M3, A H,0, )5, Ky Ti
AP A5 Ze A BAS ST A0, T Nb Mo [ Ti |
Wl RE i oK . BEARINA H,0, /5 Nb AT39K R B 7E
VR Ag T T, (B 5" Ag A5 SR T LSRG
RUFEE R, I AT SEBE Ag 5 W Mo 1 [R]IHINE o

42 BILHRLE Py, SRR LR nlcR
Table 2 The recovery of elements for Py, loaded foam
Bl (% ) B (% )
TOEH0, MANO | T EH0, JIAH0,
Ag 98.5 99.1 Mo 8.6 99
Rh 97.5 98.6 Nb 49.0 101
W 55.5 98.5 Ti 68.0 97
Zr 2.9 <0.1

2.3 JiEEAEENEIE
AL AT AL PR R AL B 12 1) 4n i

Z>

o

H

25 bRERERIE SR

(I B R B R -2k 2000) e 25 SR L3R 3, Hifs
A BEAE R 3 AEAnvE R 22 B ARRAE 5, B R o ikAs:
FR, 115 Ag W Mo 4t B 4351 4 0. 0045 pe/sg.
0.023 ng/g.0.060 pg/g, HURT 2 H bRk )5 A
(1:250000) F¢ b A HrAE R TR R HBR 0. 02 pwg/g.
0.4 pe/g.0.3 pe/g (W DZ/T 0130.5—2006) , Hit
HEFE i GBW 07401 ~PATHREL 12 o7, 4% 1.3 J5 51k 4bk
PHFE &, K19 MM % N Ag (3. 61%) .
W(3.21%) Mo(6.18% ) 4583 4,

43 R AR IR TR

Table 3  Blank level and detection limits of the method

e RSk A 22 o HH BR
) (ng/'s) (pe/'g) (ng/s)
Ag 0.0012 0.00015 0.0045
W 0.010 0.00077 0.023
Mo 0.019 0. 0020 0.060
4 JRERIHE
Table 4  Precision tests of the method
o IR RE(n=12) RSD
TR e bR WERZE ()
(ng/'s) (pg/g) (hg/g)
Ag 0.36 0.35 0.013 3.61
W 3.22 3.1 0.10 3.21
Mo 1.44 1.4 0.089 6.18

3 brtiERER BT

e FIRAP BTN 3R [ 5 — bR A
ST, AR T 2% I 0 5 5 R 5 ofe A — 0L
#5)  SEA R R ALTRRER SHTE R

Table 5 Analytical results of Ag, W and Mo in standard reference materials

. Ag W Mo
FRitEd)
gy PR DUEE MIXTR2E PR WUEE MIXTiR2E PR UEE MIXRR2E
(pe’g)  (pg/g) (%) (pe’g)  (pg/g) (%) (pe’g)  (pg/g) (%)

GBW 07401 0.35 0.34 -2.86 3.1 3.30 6.45 1.4 1.50 7.14
GBW 07402 0.054 0.052 -3.70 1.08 1.15 6.48 0.98 1.04 6.12
GBW 07403 0.066 0.065 -1.52 24 24.2 0.83 2.0 2.14 7.00
GBW 07404 0.070 0.071 1.43 6.2 6.62 6.77 2.6 2.70 3.85
GBW 07405 4.4 4.33 -1.59 34 35.8 5.29 4.6 4.60 0.00
GBW 07303a 0.20 0.19 -5.00 3.9 3.85 -1.28 48 45.4 -5.42
GBW 07304a 0.22 0.22 0.00 2.6 2.40 -7.69 1.6 1.70 6.25
GBW 07305a 0.63 0.66 4.76 5.5 5.65 2.73 1.64 1.63 -0.61
GBW 07307a 1.20 1.11 -7.50 1.11 1.05 -5.41 0.82 0.87 6.10
GBW 07308a 0.12 0.12 0.00 3.3 3.53 6.97 1.3 1.24 -4.62
GBW 07310 0.27 0.29 7.41 1.6 1.54 -3.75 1.2 1.11 -7.50
GBW 07311 3.2 3.24 1.25 126 132 4.76 5.9 6.17 4.58
GBW 07312 1.15 1.16 0.87 37 37.5 1.35 8.4 7.80 -7.14
GBW 07366 2.1 2.12 0.95 15.5 14.3 -7.74 1.56 1.53 -1.92
GBW 07103 0.033 0.035 6.06 8.4 9.0 7.14 3.5 3.36 ~4.00
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ATy ¥R 4T B JE W WA AT T LiBe [ Ti V|
Cr Mn . Co Ni . Cu.Zn Rb Sr Nb.Cd.Cs . Ba . La.Ta,
Pb Bi 50 R MM &, {0 Sc P U Th Tl Zr Hf Sn
AR A 03 T Pgy W BRSO it 2 i A 58 4
ARERA T 00 7 o AR I8 AL AR S I 7 JT R i =
3K, b N LRI LA R R i 23 il I 64T — D i i
WY E , 0 2R 200 7 1) I 3R BB S I3 ik 5 A 0T
A Py, W BT, AT DL E AN Py, 512058 73 85— K
M5E o [RIRE, 40 R B 5E 1) 70 38 Bk Py, 17 3070 28
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— U S T B Y IR SR HA G 3R 5 G, R
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Simultaneous Determination of Ag, W and Mo in Geochemical
Exploration Samples by ICP-MS Using P.,, Loaded Foam for Separation

XING Zhi', QI Liang™"
(1. Sichuan Rock and Mineral Analytical Center of Geological Exploration and Resources Development
Pengshan 620860, China;
2. State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China)

Abstract: When determining Ag in geochemical exploration samples by Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) , the molecular ions *'Zr'*0 and ®Nb'°O can seriously interfere with the isotopes '’ Ag and
' Ag and need to be separated out to obtain accurate results. The application of Py, levextrel resin to separate the
interfering elements of Zr and Nb was recently successfully conducted to in the determination of Ag in exploration
samples. In this study, this method was improved by using Py, loaded foam to absorb the interference elements with
vibration and in measuring Ag, W and Mo by ICP-MS. The sample was digested by HF, HNO,, HCIO, and reverse
aqua regia in an open system. The results of reference materials agree well with the certified values. The detection
limits of Ag, W and Mo are 0. 0045 pg/g, 0.023 pg/g, 0.060 wg/g, respectively, which are lower than the
detection limits of multi-target geochemical exploration (1 : 250000). The proposed method is more simple and
rapid than the method of Py, levextrel resin and can be used for routine determination of Ag, W, Mo and trace
elements in large amounts of geochemical exploration samples.

Key words: geochemical exploration samples; Ag; W; Mo; Py, loaded foam; Inductively Coupled Plasma-Mass
Spectrometry
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