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Selection of Spectral Lines for Determination of Lead in 18K Gold
by Inductively Coupled Plasma Optical Emission Spectrometry
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Abstract; 18K gold may contain many impurity elements, such as copper and lead. However, the common spectrum of lead
element is easily interfered by copper, iron and gold in the spectral analysis. A method based on the inductively coupled
plasma optical emission spectrometry (ICP—-OES) for the determination of the content of lead in 18K gold was been
established. The results showed that the linear relationship of lead in the concentration range of standard curve was good at
283.306 nm. The detection limit was 0.005 6 pwg/mL, the recovery rate was 92.9% ~102.0%, and the relative standard
deviation was less than 1%, receptivity. The results of spectral line test were accurate and sensitive, 283.306 nm line is
suitable for the determination of lead in 18K gold.
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ARy, 45 - U & 55 B TR A DRI E 18K &P AL R M 2 4% 215

PEARR LB 5 45 B IR R O ik (1CP -
OES) JF Iy i o ik 2 1 1 FH F 5% 4 J& A6 I 45 3.
ICP-OES HA# H PRI | 4t Y0 il 96 | RABRE & L 40
Bt R b R My HLRE R FHIN E 2 FoT R R,
R E B e AP R Ao, B 250
Bt — R o RS ' Y.

GB/T 21198.6-2007 Ay 2=k 1 5 4 7% 2 114 [
Fhn i 2 —, FD K 4 5 & Y L 725%0 ~
999%0" ", L Al Fi T 52 18K 4x. Aid, B T 18K
A R S R 22 TR AT A B
T AT T T BE XTI G 25 R 7 A — 2 T, PR
HAA T E N A M C 4t &, (AR DT . 52
BRI, o T E b A A, 25 VAR AN INAH 7
BN — 2 WA

BUHT, O A 248 W 5t 4 o f o B v i) 5%
Wi R AT T W i 5, W9 R IR, S ik o | 52
M) 24 55 70 28 MR 485 SR 1) F2 B2 PR 2R Ry 5 4 T AR Ak,
TR s | A 2 5, BRI I 1 48545 S 00 7 9 i A
5B A I G R AR RO X 18K 42
&, A% T 2% 0] e AR AR TR R = R L
PR LIS A U B 1 4 0T R A AE IR R
T Wk, FHAE IR, W H R
ZRBUCRIEL T, A B Pk — TR k% 15
ST R AER DRSS . AN IE SR B4 18K 42
DN JEAE 38 A0 e 153 T i 4, DT A5 38—
T AN A 18K &P TR S I k.
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1.1 UFE5EH

LB & 45 B IR L & i AL, 25 1 PE
3], Avio 200 HAK Tl 2 R G0, Bk THOAR ( E
M) B RRAA ] W=D 24UV ; RE & (A8 X 5H4560
Ok X, L I8 K Ee AL AR R A OBR A H],
EDX3000PLUS.

TR, B 5 (48 S i A BT
MRR AL, 45 GSB 04— 1742-2004, 1 000 pg/mlL;
18K A, Bk,
1.2 {UEBITIEEH

SPRTIAE 1.3 kW, R HIR 0 : 15 L/min; 58S
Uit 0.2 L/min; SRR T2 1.5 mL/ming B3 B[] .
30 s s UEIN 7 2 AR R , el iy ORIy =X
1.3 FREMZKRET

TE I AR VA TR 417K 75 R R A [k 2 1Y)

FRENER R 9B o0 2 B W 430 0.0.2.,0.5,
1.0.1.5.2.0 pg/mL.
1.4 #HmNE

FESHEIRAT 1 70 R X Btk e
RIEE R LML T & 24 R, BRI TR
Sy AR RVEE. A AT AL B FE S % GB/T 21198.6-
2007 #E4T, FREL 100 mg BE 5, KRR 5 EOK SR &
5% 100 mL. HoT = WP K AR S GB/T 21198.6-
2007 MALZSHEAF S o0 S HEA T, ] s Ao A7 [0
W5

2 HR5R

2.1 GB/T 21198.6-2007 &K KMiRE R

HRAE 1.2 v 2 22 AU T AR S A7 R i ik
GB/T 21198.6-2007 [ffs% A2 e il E S G4 H
TRHERE 0 5 00 2 I K 220.353,216.999 nm.
Hirt220.353 nm R EHERE K, 216.999 nm g H
AT AL
2. 1.1 #YI0E(220.353 nm) R4,

BRI A T M e R br e fh 2, A it
LI F=43 110x-476.9, 26 M1 ¢ 2% 0.999 8.
R B, R AR AR MEETE A T R K
220.353 nmffHiT , 4 —SREEE R R L IR IE L AE—
FERE B3 T4 0 EAE 220.353 nm AbIERY NP 1
ST X i VR A 3, 03 iy A5 T R T
WHEN 0.016 6 pg/mL.
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Fig. 1 Spectra of Pb in sample at 220.353 nm
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bR RIS A IR, 4 B R R BE R 0.299 0 pe/mL,
ISR R 56.5% , FF i I [ IS 38 AN it 2 4 B A T
JrhR R, Al WL, 220,337 nm AR5 oG 6
(A7 2 6 B i ™ A — e RE . 18K & 1k
AR o A TR, R A 220.353 nm K
TTHT O R S AR, M 0 2 0 TR T e S 302 1
AR
2. 1.2 HTE(217.000 nm) MiREE

K HIBRUEAERE ) 75 — 4 216.999 nm (X #§E
L 217.000 nm) X bR ifE Al L AT I 1545
HEMZ T F=6 717x-50.0, £ A5 2 %% 0.999 9.
FELL A X RE A I, 45 28 R Ry B (L, Tk
HEEIANE 2 Frs. S AR IS 2R, 216,953 nm
b TEVE SR R T R W AR IR Tk IE AR A R A
TCRIELRE.
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Fig. 2 Spectrum of Pb in sample at 217.000 nm

2.2 ARATEFHRTHHRTERKIERE
2.2, 1 HTRIELIEPE T

HICR A e G 43t 6 2%, Fididm g R
FM,220.353 ,217.000 nm 3% 28 35 A 5l A i 56
K. ARSI 5 Ak 4 250526 530k 224.688
261.418 ,283.306 Fl1 405.781 nm, £ 45 e 1Y % ik £&
J RS L an gk 1 g

x1 HUENNEEFRERKEEEZETHIES
Table 1 Recommended wavelengths and main

interference spectral lines of Pb

(AR nm EE AL/

Pb 224.688 Fe 224.691, Au 224.668
Pb 261.418 Fe 261.418

Pb 283.306 Jc

Pb 405.781 Zn 405.771

TR A — e Mgkoc k", &0
FONFEEIAICE B R OC R e HE
B, AU 18K 4L & —E B EE T
2R 283.306 nm LR HEATI.

2.2.2 HEICE(283.306 nm) FRiERIZE KA H BRI

K H 283.306 nm HFATHICER F DAL ZE K
Ab BT SR AL 220.353 nm 2K, 1B JE BN 7
FEHABCERELR T4, W& 3 B, I BT 15 45 e
M2 )7 #E F=28 160x—186.4, 18 HH 56 2257 0.999 7.
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Fig. 3 Spectra of Pb in sample at 283.306 nm

G AE 283.306 nm ALK H BRAR 4 TUPAC 45
o G, B a7 25 1 AT 20 Yl 2, LA
3 15528 B A BR e 22 VE ARG R

A AT A, THR T AR A T R A
HFR R 0.005 6 pwg/mL.
2.2.3 AEEENESE

Fie 1.2 4038 TAEFE X R e & R 51 4 17
211 RINE IR R B a3k 2 g, 115 A AR X
PR 2% (RSD) 4 0.53%. IMREE R RSD /NTF 1%,
UEHZ B B e G 5

x2 RFEERBRER

Table 2 Results of precision

o vk o e vk RSD
/(pg/mL) /(pg/mL) /%
1.028 1.028 0.53
1.021 1.015
1.029 1.021
1.019 1.022
1.034 1.024
1.024




3

ARy, 45 - U & 55 B TR A DRI E 18K &P AL R M 2 4% 217

SEATAREL 18K 4 REMh 6 43, F 18 1.2 {88 T4
ZAFIEA TN SE MR T R MR B IR 3 Frsil AR
P AR T R MR, TS RSD H 0.28%, 1.
AIZ T i AT R S

*3 ESHABRER
Table 3 Results of reproductibility

T A e T A e RSD
/(pg/mL) /(pg/mL) /%
0.040 8 0.040 9 0.28
0.044 3 0.047 9
0.046 0 0.044 0
2.2.4 HYICEK(283.306 nm) MR L5 K ks [y

R
TEIZPASTT HEATHE i D3 B A [l e, il
IREERIAR P AR 0.0463 wg/mL, 158 )5 15 5]
% 18K & FE i R B i 46 mg/ke. 7855 3 I FE S
VR TP A AR HE VAV BT AR W P A 0 3R N o i
WeBEr 54 0.4 0.8 F1 1.5 wg/mL, IR 45 R 403 4
JIr%1).

x4 AREHKRIEER
Table 4 Results of spiked recovery

PR WhER W
i/ s/ e/ 'E'/”ff
(pg/mL) (pg/mL) (pg/mL)
0.046 3 0.400 0 0.439 4 98.3
0.800 0 0.862 5 102.0
1.500 0 1.543 0 92.9
AR I 3k 25 2R 18 B A5 IR TE 92.9% ~

102.0% Z [d] , S bR DGR TE 85.0% ~ 110.0 %2
(VIR T L D = i N D A L a3 3
LRSS Ao, REUE &, 1% 283.306 nm 54k iE
B VER O 18K 4 h TR IR 4L

3 it

WadXF 18K 4 fib AT L R B AS RIS LR B AT
W, v LA DL 2538 .

(1) HFPAEHICEISE T, b UEHESE Pb
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(2) Pb 283.306 nm 1J LAVE 4l B A o & 4 &
B A 4 TS B HT IS L.
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