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Determination of Cadmium in Nickel Base Superalloy by
Flame Atomic Absorption Spectrometry

LYU Ting'?.GUO Ying'*
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2. Shanghai Municipal Key Lab for Evaluation Application of Engineering Materials , Shanghai 200437 ,China)

Abstract The flame atomic absorption spectrometry (FAAS) method was established for determination of
cadmium in nickel base superalloy. Samples of nickel base superalloy were digested with a mixture of nitric
acid, hydrofluoric acid and water(1+1-+1),and Cd 228. 8 nm was selected as analytical lines. The standard
addition method was used to eliminate the matrix effect. The selection of digestive acid,the optimization of
instrument parameters, the influences of matrix and coexisted ions on the determination of cadmium were
also studied. The results showed that the detection limit was 0. 088 pg/L for Cd,the recovery rates in the
samples were ranged from 94.1% to 109%, and the relative standard deviations (RSD, n = 8) of
determination results were between 0. 54% and 1. 6 %. The method is simple,rapid and accurate,and thus
is suitable for the analysis of the cadmium in nickel base superalloy with cadmium content of 0. 0001 %—
0.001%.
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Table 1 Working parameters of flame atomic absorption spectrometry

JTHE STk /nm KT AL /mA ZHRHiE /(L h™D) JEREE A /nm BRBES R/ nm sy X
Cd 228. 8 6.0 1.2 6 TRAT 4T 5
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FREL 0.5 gOR§ i 2 0. 000 1 @) REAFE 45 A W
fy BT 50 mL RIUHE S MBI 20 mL i
MR- A IR KRS I RV W (1 + 1+ 1), B/ &%,
NI B R ZE R BRI R R R R R
50 mL 5 DU B & 9 25 O B 2K E AL BT
FE0
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PREVE 3 = 28R 0. 5 g O 22 0. 000 1 ), 4% if
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Figure 1 The relationship curve of absorbancy and lamp current.
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Table 2 The effect of nickel with different content on the

determination of cadmium

PR A TR/ Cd AR/ Cd 454t/
%( mzx-)\mfi&l? (‘ugj-J mL%1 ) (pg- Jmi:,%‘ ) bR/ %
0 0. 100 0. 992 99. 2
0. 50 0. 100 0. 989 98.9
1. 00 0. 100 0.102 102
2.00 0. 100 0. 106 106
5. 00 0. 100 0.110 110
10. 00 0. 100 0.118 118
20. 00 0. 100 0.129 129

2.4 HEBEFTHIR
MR R RIR & 4 bR IR R 4 T K B
Pl 52 30 0 L 43 90 B AR T e A
SR I HOOR AR LA 3, i 3 A
e 26 ML UL A6 0 449 6 9 S
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Table 3 The influences of coexisted ions on the

determination
THTHE MAR/pg WHE | THITH MAR/pg WHEE
Sn 500 0.014 45 Pb 500 0.014 60
Sb 500 0.014 31 As 500 0.013 92
Ca 500 0.013 84 Se 500 0.014 58
Mg 500 0.014 17 Te 500 0. 013 90
Zn 500 0.013 96 Bi 500 0.014 34
Ag 500 0.014 29 |[{RA& T 500 0.014 88
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Table 4 Correlation coefficient of calibration curveand detection limit
JLHE 4374k /nm B cAnVEp ¥ P KtH PR /(g s gD
Cd 228.8 y=—0.010 5+6.122 1x 0.999 4 0. 088
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Table 5 Test results of precision and recovery
— INVEM/  BEREE/ ARMEMR2/ RSD/ mAfEE/ ARE/ B/ AR/ A/ fel i ¢/
(ngg ) (ug+gH % % nl (pgeg D % s (pg+ g H %
GBWO01619 7 7.24 3.88 0. 54 10 9.01 109 20 10. 0 108
GBWO01620 4.6 4. 60 2. 97 0. 65 10 5.50 98. 2 20 6.39 96. 8
GBWo01621 1.8 1.71 1. 11 0. 65 10 2.83 104 20 3.78 102
GBWO01622 1.9 1. 80 2.83 1.6 10 2.90 104 20 3.92 103
GBW01623 1.6 1. 49 1. 03 0.69 10 2.34 94. 1 20 3.48 99. 8
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