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ED-XRF determination the content of cadmium and lead in polymeric materials

SU Qing=ing”" YIN Ying-wu
( College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 China)

Abstract: Test analysis method of energy dispersive X—ay fluorescence spectrometric for the determination of cadmium and lead in
polymeric material and sample preparation techniques are proposed. In accordance with the conditions of instrumental analysis deter—
mining the standard substances of six different concentration levels of both cadmium and lead to establish the calibration curve the
linear range is respectively within 250pgeg™ 1100pg*g™" . The method detection limit of cadmium and lead is respectively 4. 7ug®
g 4. 1pg*g™". The method was applied to the determination of the European reference material ERM-EC680 and ERM-EC681k

the actual determined value of cadmium and lead are in accordance with the certificate values of standard material the recovery of
determination of cadmium and lead in real sample are ranged from 90 ~ 110% . The precision of determination of cadmium and lead

of the standard materials and actual sample by this method are less than 10%.
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Table 1 Working condition of the instrument
Cd Pb Pb
Ka Lbl La
ppm ppm ppm
Quant Quant Quant
Calibration Curve Calibration Curve Calibration Curve
50kV 50kV 50kV
100uA 100uA 100uA
MoNi Ag Ag
100 100 100
DT 40% 40% 40%
( KeV) 23.12 12. 62 10. 56
Fitting Fitting Fitting
( KeV) 22.72 ~23.52 12.38 ~12. 88 10.32 ~10. 82
11 11 11
L: ppm=pgeg” =mg-kg™!

1.3 N 2,

1.3.1 2 ABS N N
=6mm. Table 2 Linearity ranges regression equations
>3 mm correlation coefficients in ABS matrix

3mm = 3mmo
Cd 107pgeg™ y=3477x+0.2 0. 9985
Pb 1122pgeg™ y=1012x-2. 4 0. 9986
4mm 1.3.3 Cd Pb
6mmo.
1.3.2 1

(peg)
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Table 3 Check and choose in interference of matrix spectrum
/KeV
Cd Ka 23.12 SnKa ESC Sn Cd Kb
Pb Lbl 12. 62 BrKa.BrKb Br PbLa
Pb Lbl 12. 62 SeKb Se PbLa
Pb Lbl 12. 62 FeKa SUM FeKa SUM PbLa
Pb La 10. 55 AsKa PbLbl
Pb La 10. 55 BiLa Bi Pb  Pb Bi PbLbl
Pb La 10. 55 CrKa SUM Cr PbLbl
Pb La 10. 55 BrKa ESC BrKa ESC PbLbl
130pgeg 38pgeg 36pgts 3lugeg
2 3.5mm  ABS-500 Pb :
370pg g™ \363pg g™ 350pg g 359 g o
2.1 2.2
ERM-EC680
6mm ERM-EC681K
ERM-EC680 Cd 132pg
g 130pg g 128pg g™ \138pg g™ Pb 6mm
9lpgeg ' 95pg g 103 pgeg ' 100pg g™ o
o ERM-EC681K Cd “4mm.3mm-2mm- 1 mm
134pgeg™ \145pg g™ \136pg g 138pg g
Pb NRugeg ' 95ugeg 9lpgeg ' NRugeg” RSD 10% JIG 810-
o 1993 XRF
6mm
3mm
3.5mm  ABS-500 Cd 4 o
4
Table 4  The result of determining different diameter of sample particle
ERM-EC680 ERM-EC680 ERM-EC681K ERM-EC681K
CdKa PbLbl CdKa PbLbl
Imm 140pgeg™ 104pgeg™ 134pgeg™ 104pgeg™
2mm 136pgg” 98pgrg” 142pgg” N2ugeg”
3mm 143pgeg™ 101 pgeg™ 140pgeg™ 100pgeg™
4mm 139ugeg™ 109pg-g™ 137pg g™ 9Tpgg”
140pgeg™ 103pgeg™ 138pgeg” 98ugeg”
SD 2. 9ugeg” 4. Tpg g™ 3. 5ug g™ 5. 1pgeg”
RSD 2.1% 4.6% 2.5% 5.1%
2.3 7 .
XRF ( Limit Of Detection)
LOD=3¢( o 7 ( RSD) 10% JIG 8104993
o s ) XRF
4. Tugeg" 5.
4. 1pgeg'. 5 (n=7)
2.4 Table 5 The precision of standard materials( n="7)
ERM— ERM-EC680 ERM-EC681k
FC680 ERM-EC681k CdKa RSD=2.9% RSD=3.5%
PbLbl RSD=4.3% RSD=2.3%
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2.5 2.7
ERM-EC680 ERM- CNAS CTI 2014 4
EC681k
7 7 [EC62321 PbLbl
8 o
10% 8
JJIG 8101993 XRF Table 8 The recovery of determining actual sample
6. CTI-ABS CdKa PbLbl
° (n=7) 13pgeg” 109pg g™
Table 6 The accuracy of standard materials( n=7)
ool ool
ERM-EC680 ERM-EC681k Hlpgeg 12pgeg
102% 97.3%
2.8 EDXRF ICP-OES
w/(pgg!) 1%  wi(pgg') 1%
CdKa 141 133 5.8 137 136 0.6
PbIbI 108 98 9.5 98 92 6.1 ?
’ 6 Table 9  Contrast between different methods
ED-XRF 13pgg™ 109pgg™
[EC62321 PbLb1 ICP-OES 110pgeg”™ 117pgeg”
7o
112pgg 113pgeg
7 (n=6) ng*g ne*g
Table 7 The precision of determining actual sample( n=6) 2.7% 7. 1%
CTIABS CdKa PbLbl EDXRF ICP-OES CNAS CTI
1 110pg g™ 113pgeg™ 2014 4
2 13pgg™ 104pgeg™
3 113pgeg™ 107 pgeg™ '
4 13pgeg” Mpgeg” <10% JJG 8104993 XRF
tal o
5 115pgg™ 110pgeg™ ED-XRF
6 113pgeg™ 109pgeg™ o
13pgeg™ 109pgg™
SD 1. 6pgeg™ 3. 2ugg”
RSD 1.4% 2.9%
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