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Table 1 Chemical reagents used in the experiment

e=snwiil W/ (g-mL") £
HCI 1.10 Hegati
HNO, 1.42 Pkt
H,SO, 1.83 st
H,PO, 1.67 e
Bk — 99.99%

K2 REBRBMAERRERRRIIFILRERE

Table 2 Addition of standard solution and mass concentration of Gd in the standard solution

i GAbRUER RN ALY mL TAEMZRGAC R W E/ (g - mL")
1" 0.50 0.50
2! 1.00 1.00
3 3.00 3.00
4 5.00 5.00

®3 HERFGHTARBHEAEILHNESR

Table 3 Measuring results of gadolinium by different dissolution methods under the same condition

' Gd/%

A 0.143

B 0.155

C 0.146

D 0.176

Bk ESE 0.180
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Fig. 1 Effect of frequency power on intensity of Gd ( 376.839 )
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Fig. 2 Effect of atomized gas pressure on intensity of Gd ( 376.839 )
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Table 4 Intensity and common interference of analytical line

S3 44 /mm Yy UL /nm
Gd342.247 294 401 Ce342.271, Cr342.274
Gd376.839 38304 W376.845
(Gd422.585 7650 Prd22.535, Ar422.816
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Table 5 Linear range, linear regression equation,

correlation coefficient, detection limit and low limit of the determination

JLE rHrigmm  ZMEERE/ (g - mL!) RN MR BHE (pg-mL')  WEFR (pg-mL!)
Gd 376.839 0.5~5.0 y=210 130x +730  0.999 98 0.024 0.080
®6 BEERBER (n=11)
Table 6 Results of precision experiment ( n=11) 1%
IEME xR
bl Faf R
1 2 3 4 5 6 7 8 9 10 11 W22
1" 0.172 0.173 0.173 0.172 0.175 0.169 0.168 0.172 0.175 0.169 0.172 0.172 1.28
2* 0.223 0.225 0.229 0.221 0.226 0.227 0.229 0.218 0.225 0.228 0.229 0.226 1.52
3 0.313 0.308 0.311 0.323 0.313 0.316 0.319 0.311 0.316 0.32 0.316 0.315 1.34
R7T ERRRGLLER
Table 7 Results of recovery rate test 1%
G E(E /I 7Sce E B Al
1 0.172 0.05 0.221 98.0
1 0.172 0.10 0.273 101.0
2 0.226 0.10 0.331 105.0
2 0.226 0.20 0.432 103.0
3 0.315 0.10 0.410 95.0
3 0.315 0.20 0.528 106.5
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Determination of Gadolinium in Boron Steel Casting by Inductively
Coupled Plasma Atomic Emission Spectrometry

ZHAO Ying-chun
(Criminal Investigation Police University of China, Shenyang 110035, Liaoning, China)

Abstract:

The determination of gadolinium in boron steel is very important to research the high quality boron
steel castings. In this experiment, the boron steel sample was dissolved by HCl: HNO,(3:1) and H,SO,:
H;PO,:H,0(1:2:3), and the content of gadolinium in boron steel was measured by inductively coupled plasma
atomic emission spectrometry (ICP-AES) with the analytical line of Gd376.839nm. The working conditions
were listed as below: the power of generator was 1.2 kW, flow rate of cooling gas and auxiliary gas were 20 L/
min and 0.1 L/min, respectively, the pressure of atomization gas was 36PSI, and the speed of peristaltic pump
was 1.40 mL/min. The mass concentration of gadolinium in the range of 0.5-5.0 pg/mL was linear to the
corresponding emission intensity, and the linear correlation coefficient of calibration curve of gadolinium was
higher than 0.999 9. The detection limit of the method was 0.024 pg/mL. The proposed method was applied
to the determination of gadolinium in three boron steel samples. The relative standard deviation (RSD, n=11)
was in the range of 1.28% —1.52%. The recovery ranged from 95.0% to 106.5%.
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