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Determination of Boron, Phosphorus and Silicon in Nickel-based
or Cobalt-based Superalloys by Inductively Coupled
Plasma Emission Spectrometry
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Abstract The sample was dissolved with some proportion of mixed acid. The standard solutions were
prepared by matrix matching method to eliminate the influence of matrix effect. Adopting axial observation
nozzle purging technology to improve the sensitivity of elements in nickel-based or cobalt-based
superalloys, which was determined by inductively coupled plasma emission spectrometry (ICP-OES) .
B 182.577 nm,P 178. 222 nm and Si 185. 005 nm were selected as analytical lines. The detection ranges
were B:0.001%—3.0%,P:0.003%—0.20%,Si:0.005%—3. 0%, the linear correlation coefficients were
higher than 0. 999 5, and the detection limits of elements were between 0.00005% and 0.0004% . The
recoveries were between 90. 0% and 105% and the relative standard deviations were lower than 2. 0%. The
operation of this method was simple and rapid,and the results were satisfactory.
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Table 1 Calibration curve solution

BRI B/% P/% Si/ %
Ni/Co 0. 001 0.003 0. 005
Ni/Co 0.01 0.01 0.01
Ni/Co 0.1 0. 05 0.1
Ni/Co 1.0 0. 10 1.0
Ni/Co 3.0 0. 20 3.0
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Table 2 Interference of the spectral lines of each element
P /nm 249. 678 249. 678 182.577 208. 956 182.527
B Co HA T
- N . Mo A T 45 £ -
T A Ni FHAER W TR T o EATHMEKR LTk
WK /nm 213.618 177. 434 178. 222 178. 703 185. 827
P | Cr Tk K, 45 g =
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S P g fr 08
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Table 3 Influence of Ni/Co matrix on B,P and Si(n=6)
W mwek we we woEAURIRESE DUES IO 4R
mg AR/ % FHE/ Y% % % 4, K BRAE 0. 00005 % ~0. 0004 % , JG % Ju [l AL
B 0. 20 0.172  0.028 0.68 BRI 556 e 25
Ni(120) P 0.04 0.037  0.003 2.0 2.5 HiREEIEEELE
Si 1.00 0.947  0.053 0.20 Xof B Tl 5 v IR 4 R S AT bR [l e S
Boo0z0 0068 0032 053 Ko BERIHSTR 7 vk AT AL B UGS L 5.0
Co(120) P 0. 04 0.039  0.001 1.9 B LR Ry 90. 026 ~ 105 % 4G B /N F 2. 0%, 1]
Si 1. 00 0.937  0.063 0.10 L3 S TR R
4 FRAEH L BENE B A R
Table 4 Detection ranges and detection limits
B3N %3 0 3 [/ 2 Lty R KRB e th B/ %
Ni B 0.001~3.0 y=52 756 x+21.8 0.999 7 0. 000 05
Ni p 0. 003~0. 20 y=3764.1 2+17.9 0.999 9 0.000 3
Ni Si 0.005~3.0 y=8 699.5x+58.8 0.999 8 0.000 3
Co B 0.001~3.0 y=51 062 2+22. 6 0.999 9 0. 000 06
Co P 0. 003~0. 20 y=23436.7 x+31.8 0.999 6 0.000 3
Co Si 0.005~3. 0 y=28 866. 3x+35.7 0.999 8 0.000 4
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Table 5 Results of recovery and precision(n=6)

_ . CPHME/ AR/ W EE/ Fil#E/  RSD/
E1¢ 7[;/%: 0, 0, 0, 0 0
% % % % %
. 0. 020 0. 054 95.0 1.2
Ni B 0. 035 ~ ~
0. 040 0.074 97.5 0. 85
0.010 0.025 100 1.6
Ni P 0.015
0.020 0.034 95.0 1.2
. . 0. 500 1. 50 96. 0 0. 56
Ni Si 1.02
1. 00 2.04 102 0.25
0.020 0.035 105 1.5
Co B 0.014
0. 040 0. 053 97.5 0. 77
0.010 0.020 90. 0 2.0
Co P 0.011
0.020 0.031 100 1.3
0. 500 1. 02 98.0 0. 50
Co Si 0.5
1. 00 1.52 99.0 0.42
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Table 6 Comparison of detection results of standard sample

bR UERE dh JLER WEfE/ % bR/ %
0. 026 0. 026
GH37-71101 P 0.009 0.010
Si 0.233 0.235
B -
7032 2J9 P 0.003 6 0.003 8
Si 0. 60 0. 61
3 £ig
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TN I0 2R 5 HP DX 2 1 I T A R BRE L AR T feli o
AR R . 28 75 0k o B AR HE R A L S5
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