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Determination of Several Harmful Elements in Pd950
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Abstract: A method for determination of Hg, Pb, Cd, Cr, As in Pd950 jewelry by inductively coupled
plasma atomic emission spectrometry (ICP-AES) after microwave digestion was established. The results
showed that the sample could be fully dissolved in aqua regia by microwave digestion for 25 min in closed
container at 120°C. The detection limit was 0.006~0.15 mg/kg. The recovery rate was 92%-~116% and the
relative standard deviations (RSD) of the method was 0.07%~1.4%. The microwave digestion method is
simple, rapid with high recovery rates and accuracy, and is applicable for the determination of Hg, Pb, Cd,
Cr, As in platinum jewelry.
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1 SEK#E

1.1 AEE5RFH

AN EE RS = AH Milestone ETHOSA ik 1
fif#43; 5 Thermo IRIS Intrepid IT 7Y Fi JEkE & 25 51
TR FCREAL; Smart100-X ST ML 3£
[E P T-214 7 RP-.

W7 HNO;, s, HCl, Rgkal; k. .
BB THRRIEGE RS 1000 mg/L, JEEig v
IR EIRAT; KK IR EE TR A
SIS BT PA9S0 B AL W E B R T

Ft P A8t 3 i 6 (60mL) S B B 2% L35 DL 10%
HERIZIE 24 h LA b, FH BB Tk, M a4
1.2 SEBHEE
1.2.1 X S8tk

KA X T BT ALXRE) % PA9S0 15 Uit
AT 2P AT, DAME I FH 53 B )
FKA, ZMEERE R R e 4 4L BECRE T
Wik R HEEHE)Z), SATERR. B 8. . &
R, RN MEVE ARG ER, WOk AT AR e 5
HCI-H,O, FEACKFHATIH AR LU, ARl FIERL -
1.2.2 TR IH RS

I3 BIFRELZ) 0.10 g AFTEAREE T R I AL FE
f1, B0 10 mL HCI-H,0,(3:1, W/P)R&RFIEE K,
WU, EEEERG, BTRMOEECR, %
ST IR . WA, BN 100 mL A&
A, 10%8 iR e A2 ZIE, FRHERFI A
1.2.3 R4 ()RS

FREXZ) 0.10 g B, BT RMF, A 10 mL
Tk, dbEREM, FrRMAR MR, REMAE
K BRESIEREA, BN, AE. A 4 mL ik
R, THAM EMAEET, RE 3R, HRE

Ay, BUR, Wl BN 100 mL 25 &5,
F 10%M £51% e 5 R 205, FIBHRR 2 Etse .
1.2.4 FrifE RV

SrREL 5.0 mL R Y. B B BARAEGE %
WIRT 100 mL A&, H 10%ZERIEHER 2
ZIFE, BIECHIAR 50 pg/mL 7K #5. 4. 8%, TEIhR
HEVR B VBT . F2EL 50 pg/mL HIAREVR A9 0+ 0.50.
1.00. 5.00 mL F 50 mL &+, H 10%Eh MR H
B2 ZIFE, 95 0.00. 0.50. 1.00. 5.00 ug/mL IR
HER T -
1.2.5 F¢abillE

/A ICP, FHXE8FRE f5, W€ ICP-AES 134
TAE&A:. ThE: 1150 W; GSJET: 0.5 MPa;
FAAULE: 24.0 L/min; #PE5R#E: 100 r/min; 7
Mragd#: 100 r/min; #SE: 1.0 L/min. KKK
EUPRIE R IR W RS, TSR,
HIMHH S TENEE.

2 ZR5hR

2.1 TRBETHMR TR
2.1.1 RFISEAIXT PA9S0 B 1A T MR AR FEE 1) S

SEEGIE A AL M 59 1) HCI-H,0, WG 7E %
W AEEE 200°C , FHERT ] 20 min, fER A 30 min
I N AT MR, PA9S0 EMEASREIAIRSE 4. T
K A5 1) T /K AR T AR, 15 Y AR
¥ 120°C, FHENA] 10 min, fEIREE 15 min 4%
PR ATIER, PA9SO HIMREAM SE4, WMUEREE
K AR o
2.1.2 WHRSAEXT PA9SO B 1T R AR L 1 S

P 10 mL EAFIHE RG], 5T A FHF
T 5 Y A T ) LV HH 2R B SR . TR R I 43
S 100, 1104 120 AT 150°CHF, 5847 HL X6 R IR
]9 50, 35. 25 A1 10 min, EJJBE I A6 B2 T
WK, TR IR ETR N . A B EA R RS £
WITHARZE S, B MIEE 120°C, FHERE 10
min, EIRETE 15 min B2 T TG, ARA
R Pd TR REVA IR 6 42
2.1.3 FESRFZARXT PA9SO 1M T MR A FEE 1) 5

PL 10 mL E/KVHMR, 5T ARRE IR
TR o YRS TR A 22(D: 0.1 cm)s
K 45(0.5X0.5X0.1 cm)~ JEK25(0.5X0.5X 0.2 cm)
BF, BT X LY AT R 3 . BB R b PR T
FRRTIZR AT IR/ S AR ST ) 28 T 38 K
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1 ZIURM ICP-AES W5 %1+
Tab.1 Analytical conditions of ICP-AES for each element

i éj‘*ﬁ’!)% e 7]‘59% Far tH R
K /mm () N(mgkg)
Hg 184.9 y=13.2x+0.024 0.999996 0.006
Pb 220.4 y=5.36x+0.057 0.999983 0.03
Cd 226.5 y=85.8x+0.034 0.999647 0.14
Cr 283.6 y=31.2x+0.15 0.999607 0.15
As 193.8 y=4.95x+0.043 0.999956 0.05
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FH ok 08 9 A2 v 5 PR BRIV ARV 6 4 el
Pd950 ¥ ibidEAT AR, SRJE1E ICP-AES it TH 3
JLEME, BT BIME 2 WK, 45 REBCFI(E,
HEF 2 PO fE TR R LR 2.
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Tab.2 The analytical data of harmful elements in Pd950 samples
W R #IEE MM o/(mg/ke)
4 i Hg Pb As cd Cr
Pd950  fk 42 1752 1582 1019 1005

1% HEIHE — 1003 1041 49 3.1
Pd950 g% 5.1 1763 157.6 1063 104.1
% AR — 95.6 1059 6.3 2.6
Pd950 ¥ — 1741 1603 1134 1108
3% HEIR  — 1264 1039 @ — 8.3
Pd950 ¥ — 1901  162.1 1360 133.8

@4 PR — 87.6 1047 — 1.3

H# 2 WAL, & 3% 4Befd ki L He
TGRS, Pby As Bl i AdE B A T F AR
WAL R, T Cd. Cr B A A
BT  HABA LR .
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WA SO, 25 51 WK 3.
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Tab.3 Recovery rates of harmful elements in Pd950 jewelry
wE O brE [YE [URE RSD

/(ng/mL) /(pg/mL) /(ug/mL) 1% 1%
Hg 0.05 0.05 0.047 94 1.4
Pb 1.85 2.0 2.32 116 0.21
Cd 1.14 1.0 1.14 114 0.08
Cr 1.09 1.0 1.13 113 0.13
As 15.2 15 13.9 92 0.07

RAER 3, PA9SO 5 MR M Ak B el Ui R
TN 92%~116%, RSD N 0.07%~1.4%.
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