Determination of Impurities in Fe-Ni Matrix High
Temperature Alloy by Hollow Cathode Discharge
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Abstract: Trace impurity elements As, Te, Sb, Pb, Sn, Bi, Ag, Tl in the Fe-Ni matrix high
temperature alloy are determined by HCD-1 hollow cathode discharge source with a set of K3
nickel matrix alloy standards used as calibration curve. The results show that the method is fast
and convenient, and possesses relative low detection limits and good accuracy and precision.
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Table 1 Wavelength of analytic elements
/nm /nm
As 234.9 Te 238.5
Sb 259.8 Pb 283.3
Sn 286. 3 Bi 306.7
TI 276.7 Ag 328.0
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Fig 1  Relationship between discharge current
and cathode electrode temperature
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Fig 2 Vaporization curves of impurity elements
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Fig-3 V-A Characteristic curve
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Table 2 Comparison of results of 3
different analytic methods (% )
- (1)
As 0.0012 0. 00091 0.0012
Te 0. 00026 0. 00033 0. 00036
(2) ;
Sh 0. 00070 0. 00073 0. 00064 K3
Pb 0. 00045 0. 00046 0. 00056
Sn 0.0011 0.0011 0.0012 (3)
Bi 0. 00012 0. 00016 0. 00012
Ag 0. 00016 0. 00021 0. 00022
Tl 0. 000083 0. 000093
[ ] (1939, , :
3 81 19
Table 3 Determination limits and analytic ( 100095)
ranges of im purities .
/nm | % ! %
As 234.9 0. 0002 0.0005 0.0098
Te 238.5 0. 000025 0. 00005 0. 0050 .
(L#% 23 W)
Sbh 259.8 0. 00008 0.0002 0.0050
[ 4] Lagow R.J., Margrave J.L. Chem-and Eng. News,
Pb 283.3 0. 00002 0.00008 0.0030
1970, Jun, 12, 4: 40.
Sn 286.3 0. 00007 0.0002 0.0040 s
Bi 306.7 0. 000008 0.000020.0006 [5]  TImoto H.. Nakajima T. Watanabe N., A study on anode
fect i -2 sy's . . . . Japan- R
g 328.0 0. 000002 0.00001_0.00056 effect in KF HF system. Bull. Chem - Soc - Japan []]
1975, 48 (5): 1633 1634.
Tl 276.7 0. 000005 0. 00002 0. 00084
[ 6] , . [M]
, 1977, 178.
2.7 [ 7] Nakajima T., Watanabe N. Graphite Fluoride: a newmate—
s K3 rial. Chemtech. [J], 1990, 7: 426 430.
s [8] Mllouk T., Barlett N. Reversible intrcalation of graphite
4 by fluorine: a newbifluoride, C;,HF,, and graphite fluo—
rides, CFx (2< x< 5). J. Chem.Soc. Commun. []],
4 (n=19) 1983, 103 105.
Table 5 Accuracy and precision of [9] Kita Y., WatanabeN., Fuji Y. Chemical composition and
determination results (n= 9) crystal of graphite fluoride. J. Amer. Chem. [J], 1974,
12: 1268 1273.
/ % / % S/ % RSD
[ 10] : [M] .
As 0. 0045 0. 0043 0. 00029 6.7
, 1990, 237.
Te 0. 00013 0.00014 0. 000021 15.3
Sbh 0. 00060 0. 00058 0. 000065 11.2
Pb 0.00013 0. 00014 0. 000022 15.9
Sn 0.0018 0.0017 0. 00020 11.6 [ ] (1970, ’ ’
Bi 0. 00002 0. 000018 0. 000002 12.2 /
Ag 0. 000092 0. 000095 0. 000008 8.5 (200030)
Tl 0. 00065 0. 00061 0. 000058 9.4 ¢
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