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The Effects of Precipitation Method on Determination of Pb and Cd by ICP-AES in Pure Silver

LIU Xuesong', KONG Xiangbing' 2, LI Guihua', HUANG Zhun', WANG Ping'-?, ZHANG Fengxia' >
(1. National Gold & Diamond Testing Center, Shandong Institute of Metrology, Jinan 250014, China;

2. Social Justice and Measurement Station of Shandong Province, Jinan 250014, China)

Abstract: The silver sample was dissolved in nitric acid, and then separated the dissolved silver matrix by
either hydrochloric acid or potassium thiocyanate precipitation methods. The concentrations of copper,
zinc, chromium, lead and cadmium in sterling silver were determined by inductively coupled plasma
atomic emission spectrometry (ICP-AES). The results showed that lead and cadmium were adsorbed by
AgCl for the HCI precipitation method, and that its recovery and relative standard deviation (RSD) did not
meet the determination requirements. However, the AgSCN precipitation method meets the requirements
of determination in that there was no adsorption of lead and cadmium by silver thiocyanate.
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LA (ICP-AES). TAEZA N @A (&5
40>99.995%; @/ THESE ST 0.6 MPa; FZAA KT
0.206 MPa (30 psi); SARTIZ 1150 W A AR E
15 L/min; #Bh <& 1.0 L/min; 5531253 100
r/min; BEAEPPYERSTE] 30 s; AL E]: AT LOBIX 10
s, HIMEIX 8 s

MK Cu 324.754 nm, Zn 213.856 nm,
Cr283.563 nm, Pb220.353 nm, Cd 226.502 nm.
1.2 FERFIFAE

ST EAdEREERE(RES KT
99.9985%, 4. £ . HYAER R E SN T
0.0005%";  ThER IR RIS AR Zh2lis B AL EniE
WIREEN 0.25 g/mL. SZIRFHK N — 281K

. BEL BN HY. WARMERE AT : SIUTRIK
FE¥IM 1000 pg/mL, AN 5S%AHER -

il R BS L HY BRI A AR EIR M (p=50 pg/mL):
SrAERRFZEL 5.00 mL 4. BE. B, B, HEARvERE
VT 100 mL A&, I S mL A&, FK
R EZIEE, W’

TRA RV LAEER:  FTR A PR A R )
IWREENA . BE. 8% B BRIRIEYIN 04 1.04 3.0,
5.0, 10.0 ug/mL, FHER(5%)N i .

1.3 LB HEE

ERAFREX 0.5000 g #4450 mL GedrH, 437l
BN 1.00. 5.00 A1 10.00 mL V& & FRUEIER, I/
EHR(+)E, ZEMMAEEWEE R, 2

K1 FARUTTER M FER
Tab.1 Recovery of impurities precipitated by AgCl

2mL REER, HE 2 h RS NEER. H
MR E 4G IE L 2 50 mL R, IR LR
SmL, FI/KEZR, #B51. B2, 8. 8. HREE
WRESr 5174 1,004 5.00 A1 10.00 pg/mL FrIAF A -
SPAT LIRS & 11 A ARrlai . R R f2s Eiake

S R, MRS, ZiEm
A 2 mL BREALEIAR (0.25 g/mL), i B HRTTIE
IR AR . B E AT BE R 2 50 mL &R
L, MIN S mL WRAHER, FHKEZR, #EA. [FIFER
35 11 D RE R i o

FEi% AN 56 R, 76 ICP-AES 1328 AR
TETRG RIIRE TAEEW, AT TR S, I
SERFIRR, AR TAE M 28 71 SRAS AR I A
JRIGERIKE

2 ZR5hR

2.1 FRUETAERNZR
MRAE SO EE R, e SEI AN, M. B
B Y. BRIREE N 1~10 pg/mL SEEIA, WE 5K S
5 B LA AR AT LR PEAE OCHE, bvle AR ihZ6HH ¢ &R
KT 0.9999, i A2 % T s ) R
2.2 SACIRUTIEST . #5. 58. #h WRITRET
K EMWARDUE, BB RIS EE
B8 RIS P DU 4R RSO R AR K A O 22 (RSD)
mE 1 o,

W /(ug/mL) Ve 52 [T /%% S R % RSD/%
Cu 83,92, 91, 93, 84, 88, 85, 87, 93,93, 93 89 4.46
Zn 84,93, 89, 92, 86, 85, 91, 85, 90, 85, 89 88 3.64
1.00 Cr 89,94, 93, 95,90, 91, 90, 91, 94, 92, 94 92 2.20
Pb 18,26, 18,27, 19, 17, 15, 26, 13, 18, 18 20 23.9
cd 7.2,18,13,19,11,10,9.3, 12, 5.5, 8.5, 10 11 37.1
Cu 94,93, 94,91, 92,93, 93,91, 94, 92, 87 92 221
Zn 87, 88, 90, 88, 88, 88, 87, 87, 89, 88, 85 88 1.45
5.00 Cr 92,92, 94,92, 92,92, 92, 90, 93, 92, 89 92 1.45
Pb 30, 35, 30, 34, 33, 32, 35, 34, 33, 34, 30 33 5.97
cd 40, 36, 28, 37, 35, 32, 40, 38, 31, 39, 28 35 12.9
Cu 92,90, 92, 89, 92, 93, 90, 91, 89, 93, 92 91 1.61
Zn 87, 88, 89, 87, 88, 89, 86, 87, 86, 89, 85 87 1.56
10.00 Cr 91, 90, 92, 90, 92, 92, 90, 90, 88, 92, 89 90 1.51
Pb 56, 58, 63, 62, 58, 63, 61, 59, 61, 65, 60 60 439
cd 53,58, 63, 69, 56, 72, 70, 53, 60, 64, 65 62 10.7
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M 1AL, SR SR 77 20, 64
BRI, FEWREEAN 1~10 pg/mL JG A, P [EgR
N 83%~94%, [EIEIE HARE : AHXS bm i f 22
(RSD) Y 1.5%~4.5%, T i /& 4% o0l 5E HEE3K o SR
S FHAIEE, WEEN 1 ug/mL I EICRACA 20%A1
11%, RSD ik 24%F1 37%; WEIEF] 10 pg/mL
i, I8 RISCRE WA Y 60%A1 62%, RSD R AR

R 2 WAAARUTIES T B W R
Tab.2 Recovery of impurities precipitated by AgSCN

(4.4%F1 10.7%). HYRIER A BRI 2 44 01 o 2Rl i)

HER T RORE B B 3k Xk 2 HonR, SALRDlE

XPI A BT W B R LSS, TN BRI I

Bt e T

2.3 BRI 8. 5. 4. BIRK
R 2 I T I EARY O IESR B R ER S

ANF R IR E (B B AR S b v AR 22

W /(ug/mL) JLE D& BT 2/ % SER R/ % RSD/%
Cu 91,97, 91, 96, 90, 92, 95, 97, 93, 95, 99 94 3.14
Zn 97,101, 101, 100, 96, 95, 101, 105, 103, 99, 100 100 2.97
1.00 Cr 103, 100, 104, 103, 98, 97, 102, 100, 99, 102, 98 101 2.37
Pb 105, 102, 107, 103, 98, 101, 98, 99, 104, 102, 98 102 3.03
cd 96,99, 103, 95, 97, 98, 101, 98, 102, 101, 104 99 2.96
Cu 89, 90, 87, 93, 95, 87, 91, 88, 92, 91, 87 90 2.98
Zn 101, 94,93, 100, 101, 93, 97, 93, 99, 98, 94 97 3.44
5.00 Cr 104, 104, 102, 105, 105, 103, 104, 103, 102, 105, 103 104 1.08
Pb 106, 103, 100, 106, 105, 100, 99, 103, 105, 106, 102 103 2.56
cd 103, 96, 101, 102, 102, 96, 101, 97, 101, 102, 97 100 2.72
Cu 94,95, 93,90, 94, 91, 97, 89, 91, 94, 96 93 2.74
Zn 97,100, 98, 95, 98, 93, 92, 98, 94, 91, 96 96 3.00
10.00 Cr 103, 102, 104, 100, 99, 97, 105, 98, 99, 102, 99 101 2.59
Pb 97,100, 103, 99, 104, 102, 99, 105, 102, 101, 103 101 2.39
cd 98,101, 102, 100, 103, 99, 96, 102, 104, 96, 102 100 2.79
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