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Table 1 Measuring conditions for analyzed element
TEE WL BT ROV keV i i Wk 5 P B
Spectral line FFR (LL) FBE (UL) Peak position/keV Voltage/kV Current/pA Measuring time/s
FeKa 6.32 6.47 6.40 15 10 60
ZnKa 8.54 8.71 8.62 15 10 60
CrKa 5.34 5.48 5.41 15 10 60
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Table 2 Different measure conditions for

analysis element

A2 4B 441 Condition
No. HLJk Voltage/kV L Current/pA
1 8 50
2 13 10
3 15 10
4 40 8
5 50 30
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Spectral comparison with different excited condition
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Table 3 Content of chromate conversion film on the surface of galvanized steel sheets

5 No. 1 2 3 4 5

6 7 8 9 10 11 12 13 14

%%l Reference/(mg/m?) 4.9 14.7 21.8 25.9

33.9

35.3 37.9 45.2 48.6 57.2 69.8 80.4 87.1 97.6

2.3.3 EEAEEBTHKRE
i 2 X B A HEAT 3 B 4 Fe Zn X Cr #0A +
PO R TP A BN HAF L B E A Sh 5 TR
PEFT AR, 2% 1 2k & A IE R B AR 4, KOt 2k DL
2,
x4 EERERH

Table 4 Overlap correction coefficient
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Fig. 2 Calibration curve of chromate conversion film

on the surface of galvanized steel sheets
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Table 5 Detection limit of method

e H - E T 1 At 2 i H BR
Found/ Average/ SD/ DL/
(mg/m?) (mg/m?) (mg/m?) (mg/m?)
13.48, 13.57, 13.71
14.28, 13.52, 14.02 13.85 0.3074 0.92

14.11, 14.14, 13.48
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xo6 WHAUBRRAEESNAERTEMNRER (n=10)

Table 6 Precision results of chromate conversion film

4 ff T A E R0 oo it 22 AR X A
E d‘/( 2> Average/ Reference value/ SD/ s 2
ound/tme/m (mg/m?) (mg/m?) (mg/m?) RSD/ %
34.68, 33.97, 33.51, 34.30, 33.87, 34.55, 34.40, 34.61, 34.77, 34.21 34.29 33.90 0.382 1.1
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Table 7 Comparison of analytical results for

chromate conversion film

7€ fH Found/(mg/m?)

HE AHX 5 22
Sample Ak ICP-AES Relative error/ %
This method
YP1 18.53 18.69 —0.86
YP2 10.58 10.81 —2.13
YP3 25.59 25.72 —0.51
YP4 30.48 30.68 —0.65
YP5 45.01 45.12 —0.24
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Determination of coating weight of chromate conversion film on
surface of galvanized steel sheets by portable X-ray
fluorescence spectrometer

WANG Xiao-huan
(Hitachi High-Tech Analytical Science (Shanghai) Co., Ltd., Shanghai 201102, China)

Abstract ; The coating weight of chromate conversion film on surface of galvanized steel sheets is an impor-
tant factor for the control of production technology and chromate conversion film thickness. In order to im-
prove the efficiency of field quality control and reduce the cost of quality control, it is urgent to develop a
method with simple sample preparation for the real-time and on-line analysis of coating weight of chromate
conversion film. The standard sample was prepared by punching method. A method for the real-time, on-
line and quantitative analysis of coating weight of chromate conversion film on the surface of galvanized
steel sheets was established by portable X-ray fluorescence spectrometer (PXRF). Since the coating weight
of chromate conversion film had certain relationship with the content of Cr, it was characterized by the
analysis of Cr element. In order to obtain the optimal excitation effect of Cr in chromate conversion film
system on the surface of galvanized steel sheets, five different analysis conditions were compared. The se-
lected analytical conditions in experiments were listed as follows: the voltage was 15kV, and the current
was 10pA. The interference overlapping correction among spectral lines of elements was investigated.
Meanwhile, the interference of matrix element with the determination of testing elements was discussed.
The matrix effect was corrected by a empirical coefficient method to avoid the influence of matrix elements
(Zn and Fe) on the analysis accuracy of Cr. The calculation method of detection limit was explored. The
samples with low coating weight were used as testing samples, and the detection limit was calculated based
on the standard deviation of multiple determination results. It was found that the detection limit of coating
weight of chromate conversion film was 0. 92mg/m?. The precision test of method was conducted. The rel-
ative standard deviation (RSD) was controlled within 1. 5%. The proposed method was compared with in-
ductively coupled plasma atomic emission spectrometry (ICP-AES), and the relative error was less than
2.5%. The accuracy of method could meet the requirements of field quality control. The real-time and on-
line analysis of samples was realized, and the test efficiency was improved.

Key words: portable X-ray fluorescence spectrometer; real-time analysis; on-line analysis; galvanized steel

sheets chromate; coating weight





