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Table 1 Working parameters of instrument

) BUH Value
Ui H Ttem
Pb Cd
#1 /nm 217.0 228.8
KIGHEHY R RO
JTHLE /mA 10 10
HRBEAS 1 B/ mm 7 7
[/ (L/min) 7 7
A/ (L/min) 1.8 1.5
&R FE / nm 0.2 0.2
Je 4% /nm 0.7 0.7

L) : 1000 mg/ L 85 4 5 JC 3 bR MEAE 25 15 W (K
BRI T 0) 0 1000 mg/Ls 4% 56 70 2R & b
WE T AR : 100 mg/ L, l1 HY 40 5 00 2 bR 114 25 0
VRORR BRI B 5 B8 )2 VS R - PRI 3. 5g S R I 2 1Y
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Table 2 Mass concentration of lead and cadmium in

standard solution series mg/L
J#*5 No. Pb cd
S1 0 0

S2 0.05 0.05

S3 0.10 0.10

S4 0.30 0.30

S5 0.50 0.50

S6 2.00 2.00
A \A
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Table 3 Qualitative analysis results by XRF

w/%

Ui H Item Al Zn Fe Pb Cd
Rt o5 B € T A 1.1 0.1 99.6 0.05 0.04
FLARKE H 0.06 — 99.6 0.004  0.003
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Table 4 Mass of steel matrix dissolved in difference concentration of hydrochloric acid

BE 2 V5 i VR P A T B B2 Mass concentration of iron in dissolved solution/(mg/1.)
No. 0 10 % HCI 20 % HCl 30% HCI 40% HCl 50 % HCl
1 0.98 1.01 1.05 1.09 1.68 1.94
2 2.24 2.35 2.40 2.34 3.02 4.82
3 1.62 1.78 1.80 1.75 2.97 3.05
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Table S Dissolved and time needed for alloy coating with difference concentration of hydrochloric acid

Hh e B2 A0S 3R S B JZ 1 A I 1)
Concentration of hydrochloric acid/ % Dissolved for alloy coating Time needed for alloy coating/s
10 PR AR VR R LR AW A >180
20 P JZ TR AU A U AR L A 90~150
30 )2 IR A L R B 60~120
40 ) R A L R LA 60~120
50 B TR A L SN R B LR U <60
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Table 6 Effect of Zn matrix mass concentration on

the determination results of Pb and Cd mg/L

il %€ {8 Found

Pb Cd
0 0.105 0.108
10 0.107 0.102
20 0.095 0.098
30 0.089 0.087
40 0.081 0.078
50 0.076 0.070
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Table 7 Calibration curve and limit of detection
EE M 2t = Oy LIPS (ED) izt BR B R
El - . Linear range/ Linear regression Correlation Limit of Limit of
emen (mg/L) equation coeffcient detection/(mg/L) quantification/(mg/L)
Pb 0.05~2.00 A:0.0404p+0.0004 0.9998 0.0020 0.006 6
Cd 0.05~2.00 A:0.0674p+0.0010 0.9996 0.0010 0.0033
8 RBEBEERKLER(n=10)
Table 8 Results of precision test
FEi 95 No JtZ Element % 2 i Mass/g M E M Found w/% RSD (n=10)/%
, Pb o105 0.012 5.2
cd o 0.0041 1.1
Pb 0.004 8 6.3
28 . 0.2102
Cd 0.0027 6.0
Pb 0.018 2.4
3% . 0.1985
Cd 0.0035 5.6
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Table 9 Results of recovery test
FE o5 I3 W 7E fH Tz & I kg 11 i
No Element Found/(mg/L) Added/(mg/1) Total found/(mg/L) Recovery/ %
4 Pb 0.036 8 0.030 0.0658 97
Cd 0.006 8 0.006 0 0.0130 103
5 Pb 0.0103 0.010 0.0201 98
7 Cd 0.0090 0.015 0.024 3 102
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Determination of lead and cadmium in hot-dip-galvanized
aluminum-magnesium alloy coating by flame
atomic absorption spectrometry

DONG Li-nan,ZHAO Xi-wen,ZHU Chun-yao,SONG Yi-feng

(Institute of Research of Iron and Steel, Jiangsu Province/Sha-Steel, Zhangjiagang 215625, China)

Abstract: The contents of lead and cadmium in hot-dip-galvanized aluminum-magnesium alloy coating are
important indexes to evaluate the quality of products. At present, there are no relevant standard methods
for the analysis of lead and cadmium contents in zinc-aluminum-magnesium coating. The determination
method of lead and cadmium in hot-dip-galvanized aluminum-magnesium coating by flame atomic absorp-
tion spectrometry (FAAS) was established in experiments. The alloy coating was dissolved with 30% (V/
V) hydrochloric acid. Meanwhile, hexamethylenetetramine was added as corrosion inhibitor to protect the
matrix. The alloy coating could be fully dissolved while the matrix was not corroded. Under the optimized
working condition of instrument, the matrix matching method was used to eliminate the matrix effect of
zinc on the determination of testing elements. The content of lead and cadmium was determined by FAAS
at wavelength of 217.0nm and 228. 8nm, respectively. The linear correlation coefficients of calibration
curves for lead and cadmium were both greater than 0. 9995. The limit of detection was 0. 0020 mg/L for
lead and 0. 0010 mg/L for cadmium, respectively. The contents of lead and cadmium in hot-dip-galvanized
aluminum-magnesium alloy coating were determined according to the experimental method. The relative
standard deviations (RSD, n=10) of determination results were between 2. 4% and 6. 3%. The spiked re-
coveries were between 97% and 103%.

Key words: flame atomic absorption spectrometry (FAAS); hot-dip-galvanized aluminum-magnesium alloy

coating; lead; cadmium; matrix matching method



