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Determination of Trace Sodium Element in N36 Zirconium
Alloy by Inductively Coupled Plasma Optical Emission Spectrometry
with Uniform Experimental Design
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Abstract The method for determination of trace sodium in N36 zirconium alloy by inductively coupled
plasma optical emission spectrometry is established. The influence factors are discussed, such as sample
dissolution ways, plasma view, spectra lines, matrix interference, etc. The uniform experiment design is
used to determine the optimum RF power, plasma gas flow, auxiliary gas flow and nebulizer gas flow. The
results indicate that the zirconium matrix has interferences on the measurement. Under the optimum

instrument parameters obtained by uniform experimental design, interferences were eliminated by using

¥ B #H:2018-12-08 & [El B #§:2019-01-07
EESTH :BEXARB%EELTH (51701137)
EERN BET, B, TRIW, EEMAFEEAH B REDFS . E-mail: burninghill@163. com

AL AEN BT RN, EEE, S LR BT-EREA S TR R IR (ICP-OES) S 2 N36 #5842 FMEMTE S
2[J]. #EIXH L ,2019,9(2) :61-64.

HUI Boning, LI Weimin, ZHANG Haixia, et al. Determination of Trace Sodium Element in N36 Zirconium Alloy by Inductively Coupled Plasma
Optical Emission Spectrometry with Uniform Experimental Design[J]. Chinese Journal of Inorganic Analytical Chemistry, 2019,9(2) :61-64.



62 [ TR AL AT Al

2019 4

the matrix matching method . The relative standard deviation (RSD, n=11) was less than 5%, and
recoveries were in the range of 95%—105%. Based on the results obtained in the present work, it is

concluded that the method is fast, simple and accurate, and can meet the analytical requirements for trace

sodium in the N36 zirconium alloy for nuclear use.
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Table 1 Uniform experimental design for instrument parameters

R K EETFIH K EHFRME/ S WA K FRWE/
= 5 /W 2 (L + min™1) W = (L +» min™1)
1 1 1100 2 8 3 0.4 6 0.7
2 2 1150 4 10 6 0.7 5 0.6
3 3 1 200 6 12 2 0.3 4 0.5
4 4 1 250 1 7 5 0.6 3 0.4
5 5 1 300 3 9 1 0.2 2 0.3
6 6 1 350 5 11 4 0.5 1 0.2

2.2 MUAHXERE

2% 77 ¥k SR P2 EAE A il el WA 2 HE AT I E .
PR A& & 'R 0.5%, R &£ M
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Table 2 Results of uniform experimental design for

instrument parameters(n=7)

P JeiE R BE AR AR HE JeiE R B 16/
FIE w2/ % A A i Al 22
1 557 074 0.93 59 900 430
2 560 250 0. 87 64 396 552
3 575 227 0.63 91 305 873
4 575 312 1.55 37 116 903
5 575 317 2. 04 28 201 814
6 575 340 2. 36 24 378 814
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Table 3 The optimum plasma excitation conditions

EBEFER FETFRRE/ WPKRE/ ZFh|SWE/
Y%/ W (L * min™1) (L * min™1) (L » min™1)
1 200 12 0.4 0.5
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L 0. 500 g & 4l 45 Ry B K EC ] 100 mL 25 H %
W AT E 11 4328 BV B EIR 250 0. 92 pg/ L,
DIV SE S5 25 3 AR 22 2. 75 pg/L Rk i FR,
JREH 43 R 0.000055 % . DAY R 45 51 10 %47 e f
9.2 pg/L AT B ERRBRY, REH & I
0. 00018%
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Table 4 Precision of sodium determination(n=11) /%
B S FHE FRMEMZE SD M RR MR 2 RSD
0.0017 0.0017 0.0017 0.0019 0.0018 0.0017
N36-Na-1 0.001 7 0.000 079 4.6
0.0018 0.0017 0.0017 0.0016 0.0017
0.0035 0.0032 0.0035 0.0033 0.0034 0.00314
N36-Na-2 0.003 3 0.000 112 3.4
0.0033 0.0032 0.0034 0.0033 0.0032
0.0043 0.0040 0.0042 0.0042 0.0041 0.0041
N36-Na-3 0.004 2 0.000 104 2.5
0.004 2 0.0043 0.0042 0.0040 0.0041
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Table 5 Recovery of sodium

JTLH S/ (pg - LD Jntrg/(ug s L7H EE/ (pg s LD %/ %
10. 00 28. 39 104
Na 17.3 15. 00 31. 65 98
20. 00 38.05 102
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