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Pz bR HER) 5T R R DU AN 1) Xb i 5 i 2EA T
FEOT WY B AIE, TS BE T AL R dh b Ag 19 HE )
TE o

1 SEUSsy
L1 AYE e TAEsRE

X —Series 11 B it G 5 55 B9 AR BT (€ [
ThermoFisher 23 ]) o FHU B 451K 1 we/L iy Li,
Co . In. U MARETR & PRI RS S5 1R AT AL
e REUE AP 777 3 UL A B 7 3845
S IFEARIB BN E TSR o XA CAE A )
1300 W, 5= IR 3°C , RAEIREE 120, ¥ 41,
AL 13.0 L/min, i@ i 0. 8 L/min, FH i 20
kg R /WS 3, BRI (E] 10 s, S5 AR
0.82 L/min, EALWE FroR(% ) <3,
1.2 GG SR i 2% NI

FRIR HHPR SRR i SE IR A Al s 2K gy
Hrédi,

BRARUE T W (b B O & R E BF S BE ) < 1000
mg/ L, fift IS 2% PO R 12 20 ¢

WHR:Rh(10 we/L) , ARV TRAE I i i A vl
i =SEETELR A

A3 AT AT U P R 0O R & M (PFA) T M AR (15
mL) .
1.3 SCUGPUR

PR 0. 074 mm FLARTHHETEAE 0. 1250 ¢
T PFA BT EARH , B WG A 3mL f5IR - &
IR - WARIE SRR AT 1 1 1) J5n a6 e %
B, T 120°CHI PR Em# 4 b, @A), JF 55, THE
E200°CHRLEIR B I E L WRH LA 0.5 mL
FRWR , P/ K i gk T A PR DN BE 0 ARG i T T SR
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JREE FHAS I 1 AR T R IEAME o AR 3 6 S )
s F R T SRS BN TR AT . AR Sk
' Rh Ry AR, 8 i R =W AR
2.2 BEFYURIRR

HPRIERE S P Ag (58 AV Ul F R o [
ARRE 28 FIE, A8 SCR AN IR  2URUR 2 SR 141
O e SR IR, R PR S A 5 ik, — R L
T Zr (P RS X BRSSO (XRE) & 45
X R T 50% , 55 J i e 25 38 1 S 3 45 S
A2, BTG Ze SR E T Ag(Zr F
FELL Ag FRERUANEGE ) , R H TR AE S i
Fel s RE A Ag AR B RYSRIE, R T TR
VAR R, T A AR 22 Ak o O AR S o
JEE, [RJ B D225 1 B 2 BRI P B % 4 A SR
Ty B Ze FRHEATINE

TR B Ag 5208 U E M4 & 8T,
1M Zr W) AE B SEAITVE , BRI RT S 3 Ag Rl Ze (1
Y ARSGERBEZAXI ANF Ze 55 () XRF
) BIACIRFES  # 1.3 535 vk 5 T A W) &
IS B Ze ROR . SEB R B M &K AR K
F 1 mL i, M P AR B Ze 1 & N 5 pg/L,
HRHIET 1 we/L, X R EKITIE ST 5 Zr 192
PR MR BRI AR B A Ze R T
T R KRR, 7T LR A T 90 R BRI AT AL IE
WA SR K A 2 mL, WA 5% B Ze
XF Ag TR TR BOEKE

SRR R R I, INERAR UG , RRE B oE 29
HIFINEUK , Zr WUTTE ST BSR4
2.3 JHEREURMEE TR

Fz HEASCHR 58 7 1%, 4 i) o 8 A ik 2 1 T TR
12 3 AEREE A TAES BT I E Ag &, Ag
I 25 3R (/L) 43 51 2 0..009 0. 002, 0. 001
0.005.0.010, 0. 007, 0.002 . 0.010, 0. 004 . 0. 000 ,
0. 006 ,0. 008 , FH I (bR i 22 (o) 2 0. 0034 g/ L,
Ph 3o R A IR (R B Al 5~ DF =400) 4y 4. 1
ng/g, IR A R IE AR IR (5 ng/g) HE24, IF
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TEAIR T A A b 0 B 1R A i BR 225K (20 ng/g, L
DZ/T 0130. 5—2006) ; ) 10 o 544507 B E F
BN 14 ng/g, i —MALTRFE S v Ag 198 1 26 KER
Gy T XA EH

2.4 JjikEMiEE

TEPEA [R5 5 /K P B 7K R DU A 1 458 (5] 5t
Bk Ak % bR WE ¥ JE GBWO7308, GBWO07318,
GBW07360 ,GBW07405 , 44 R A SCHil % 19 771 , 53 3
il e RS TR 12 17, FEIE 2 WS TAE ST e
Ag & i, TR H AR bR R 22 (RSD) 2y 2. 5% ~
7.8% (F1),

FRALTRFE G 1 43 BT AL 225K (DZ/T 0130. 5 -
2006 ) , T A A5 W) I E T (8 S bR E
FIXT S AlgC, 435114 0. 029 0. 029 0. 007 .0. 004,
SERAFA R XS 5 2 HERA 2 1 225K (AlgC<0.05)
WA Ak 2% 23 A 0 S 1 BE VR (JJF 1135—
2005) , #Z EEWERR 95 % &R k=2, 4041}
B IR 4 APREY) BB AN 2 BE 4353 Ry 0. 009
neg/g.0.019 png/g.0.044 ng/2.0.36 pwg/g,

1 JTiEREIE

Table 1 Precision tests of the method
FRIEY) B Ag Tt (pg/e) RSD
i 12 il Ty (%)
GBWO07308  0.057 0.054 0.059 0.064 0.059 0.051 0058 78
OKZBUEY) 0.058 0.057 0.052 0.060 0.054 0.066 '
GBWO07318  0.134 0.142 0.126 0.145 0.137 0.122
0.139 6.7

OKZGEY)) 0.146 0.153 0.141 0.149 0.140 0.131

GBWO07360  0.737 0.762 0.755 0.742 0.777 0.786
OKZVURY) 0.724 0.731 0.754 0.767 0.736 0.753 0752 25
GBW07405 4.49 4.58 4.20 4.58 4.17 4.45

(+58) 4.63 4.29 4.52 4.29 4.55 4.53

4.44 3.6

2.5 briE¥IHrEs

R BEAS S 2 B9 7T IR IE 1 53 A LUK R
DU [ S ERAL AR HER) 5 1 Ag, S5 L ik
AT ECHE, TN E L S ARME(E X B2 (AlgC) o 3£ 2
LEREW], BT A bR e A AlgC 33/ F 0. 1, I %E
2R A AL TR AR a1 0 A RS 2R (DZ/T 0130.
5—2006) ,

3 &g
SO TR G738 - 1CP - MS JI5E L4
Feah T Ag 9Tk . SRATAHIR L SRR L i Sl R
B REESS  PRIE T RERD B Ag BYSE AT, D
TR AR 1 RE R S R 5 e e P 20 i L
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e R B A I A R TR S A
TTiE RN E R 5 Ag KUUTE Zr, LB T Ag M Zr
AR 3R T ICP - MS JIlE Ag MYTERGIE , 552
P507 ZEA R 4351 oG8 e, 5 S smEEAR, HL
T FIA R B BE 5. 28 53 K RULRP I L
SR A M BRALZA AR E ) 14 T 0 B RO A
(S PRGN , A T3 VA RE RS N T AL SRR Al 0T

AT7 B AT TR Ag BRI, HoAl
AES A AHIICR (U Cu Co Ni Zn ,Cd 55) FET [F)
AT , B RE TS 52 B — IR A i 5 AT 3R
S A T Bt — LIRS o

%2 bR BT E R

Table 2 Analytical results of Ag in certified reference materials

R Ag &g (py/g) Ak R Ag W E(py/g) An
B Rl oWEl || ST ekl WEl
GBWO07304 0.084 0.092 0.040 GBW07403 0.091 0.086 0.025
GBWO07305 0.36 0.377 0.020 GBW07404 0.070 0.064 0.039
GBWO07306 0.36 0.372 0.014 GBW07405 4.4 4.43 0.003
GBW07307 1.05 1.12 0.028 GBW07406 0.20 0.213 0.027
GBWO07308 0.062 0.055 0.052 GBW07407 0.057 0.056 0.008
GBWO07309 0.089 0.083 0.030 GBWO07408 0.060 0.057 0.022
GBWO07310 0.27 0.284 0.022 GBW07423 0.076 0.078 0.011
GBWO07311 3.2 3.31 0.015 GBW07424 0.083 0.090 0.035
GBWO07312 1.15 1.24 0.033 GBWO07425 0.098 0.111 0.054
GBWO07317 0.027 0.033  0.087 GBW07426  0.078 0.086 0.042
GBWO07318 0.13 0.146  0.050 GBW07427 0.067 0.063 0.027
GBWO07358 0.14 0.146 0.018 GBWO07428 0.084 0.085 0.005
GBWO07359 0.050 0.045 0.046 GBWO07429  0.15 0.166 0.044
GBWO07360 0.74 0.772 0.018 GBW07430 0.14 0.157 0.050
GBWO07361 0.044 0.038 0.064 GBW07446 0.050 0.050 0.000
GBW07362 0.092 0.085 0.034 GBW07447 0.066 0.065 0.007
GBWO07363 0.082 0.080 0.011 GBW07448 0.050 0.057 0.057
GBWO07364 0.14 0.142  0.006 GBW07449 0.068 0.068 0.000
GBWO07365 0.068 0.063 0.033 GBW07450 0.073 0.082 0.050
GBW07301a 0.036 0.034 0.025 GBWO07451 0.074 0.086 0.065
GBW07302a 0.040 0.034 0.071 GBW07452  0.069 0.076 0.042
GBWO07303a 0.20 0.217 0.035 GBW07453 0.092 0.102 0.045
GBW07304a 0.22 0.241  0.040 GBW07454 0.070 0.063 0.046
GBW07305a 0.63 0.657 0.018 GBWO07455 0.070 0.070 0.000
GBW07307a 1.20 1.19 0.004 GBWO07456  0.14 0.159 0.055
GBW07308a 0.12 0.122  0.007 GBW07457 0.13 0.137 0.023
GBWO07402 0.054 0.048 0.051

HE:AlgC= | 1gC; - 1gC, |, C; JobRAEI BN A (H, C, NARUED 5
AR HELEL .
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Determination of Silver in Samples for Geochemical Exploration by
Inductively Coupled Plasma-Mass Spectrometry after Ammonia
Complexation

SUN Chao-yang' , DAI Xue-feng' , DAI Xiao-lii' , CHEN Bin® , ZHENG Cun-jiang'
(1. Zhejiang Institute of Geology & Mineral Resources, Hangzhou 310007, China;
2. China National Environmental Monitoring Center, Beijing 100012, China)

Abstract; Isobaric ions interfere with two isotopes of Ag during determination by Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS) , i.e. ,”Zr'*0'H and *'Zr'°0 on ' Ag, and Zr'*0'H and ”Nb'°0 on '®Ag. Although an
interference correction coefficient method was used for the calibration of the analytical results, the analytical errors
remain serious. In the proposed method, samples were closed decomposed by nitric acid, hydrofluoric acid, and
perchloric acid. Ammonia was used to precipitate Zr and the purified Ag was determined by ICP-MS using '” Rh as
the internal standard. The interference caused by the residual Zr was calibrated by the interference coefficient
method. The method has a detection limit (30°) of 4. 1 ng/g and relative standard deviation (n =12) ranging from
2.5% to7.8% . Determination of Ag in 53 primary certified materials of geochemical exploration indicates no loss
of Ag. Using ammonium as the reagent, separation of Zr and Ag was successfully achieved due to the formation of
the stable Ag-ammonium complex and Zr-hydroxide precipitate. The separation of Ag from Zr has reduced the
interferences of Zr on Ag. Compared with the high-pressure sealed decomposition method and the P, extraction
resin separation method, the closed sample decomposition method is much simpler with less acid used and a lower
blank.

Key words: geochemical samples; silver; ammonia; sealed sample dissolution; Inductively Coupled Plasma-Mass

Spectrometry
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