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Table 1  Reproducibility of the typical impurities of Hf detected by direct current glow discharge mass spectrometry( de-GD-MS)
Elements Concentration Relative standard Flements Concentration Relative standard
ements (pglg) deviation ( %) ements (pg/g) deviation ( %)
B 0.789 26.4 Co 1.45 5.6
F 0.613 18.1 Ni 51.1 6.8
Si 41.1 10.6 Cu 1.63 16.0
S 3.47 14.4 Sr 0.159 13.0
Cr 32.2 3.9 Y 0.0294 25.3
Fe 727 4.9 Zr 1400 5.6
2 75 de-GD-MS
Table 2 Concentrations of 75 elements in hafnium detected by de-GD-MS
Elements Analytical results Elements Analytical results Elements Analytical results
(ng/g) (ng/g) (ng/g)
Li <0.04 Zn 0.469 Pr <0.02
Be <0.04 Ga 1.63 Nd <0.08
B 0.789 Ge <0.7 Sm <0.2
C 51.1 As 7.76 x10 2 Eu <0.1
N 0.199 Br <0.2 Gd <0.07
0 182 Se <0.5 Th <0.01
F 0.613 Rb <0.02 Dy <0.05
Na 1.90 Sr 0.159 Ho <0.01
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2( Continued to Table 2)

Elements Analytical results Elements Analytical results Elements Analytical results

(ng/e) (pg/e) (pg/e)
Mg 0.137 Y 2.94 x10 2 Er <0.03
Al 53.0 Zr 1.40 x10° Tm <0.03
Si 41.1 Nb <0.03 Yb <0.3
p 9.73 x10 72 Mo <0.3 Lu <0.1
S 3.47 Ru <0.04 Hf Matrix
cl 1.30 Rh <0.03 w <0.3
K 0.694 Pd <0.06 Re <0.07
Ca <0.7 Ag <0.2 0Os <0.07
Sc 0.475 cd <0.9 Ir <0.04
Ti 26.3 Sn 1.60 Pt <0.05
v 0.233 Sh <0.2 Au <0.05
Cr 32.2 I 0.129 Hg <0.4
Mn 0.215 Te 0.920 Tl <0.02
Fe 727 Cs 0.167 Pb <0.08
Co 1.45 Ba <0.03 Bi <0.08
Ni 51.1 La <0.02 Th <0.006
Cu 1.63 Ce <0.02 U <0.006
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Analysis of Particle Hafnium by Direct Current Glow
Discharge Mass Spectrometry

QIAN Rong™ ' Siqinbilige' > ZHUO ShangJun' SHEN Ru—Xiang' SHENG Cheng' GAN Fu-Xi’
'( Shanghai Institute of Ceramics Chinese Academy of Sciences Shanghai 200050)
*( Shanghai Institute of Optics and Fine Mechanics Chinese Academy of Sciences Shanghai 201800
g P Y g

Abstract Direct current glow discharge mass spectrometry ( de-GD-MS) has been used to determine the im—
purities of particle hafnium (2 mm x 1 mm x1 mm) by a new “graft” method. The problem that size of the
sample was too small to be directly analyzed was overcome through this new method. At the beginning of the
preparation procedure the special polytetrafluoroethene ( PTFE) tube was connected to an injector tightly. Af-
ter Hf was put at the front-end of tube the tube was put into melted indium and extracted it. Then Hf and
In were joined together to form a new “graft” sample. Under the optimized conditions 75 impurities elements
in hafnium sample were directly determined by de-GD-MS. Results indicated that this “graft” method had sat—
isfied detection limit stability and reprodu—cibility. The present study also demonstrated the method would
play an important role in the analysis and characterization of minor-sized materials.

Keywords Direct current glow discharge mass spectrometry; Semi-quantitative analysis; Hafnium; Particle

sample
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