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Determination of Carbon in High Purity Aluminum Powder by
High-frequency Combustion Infrared Absorption Spectrometry
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2. State Key Laboratory of Special Rare Metal Materials,Shizuishan, Ningxia 753000 ,China)

Abstract High purity aluminum powder is widely used in the field of powder metallurgy. Its carbon content has a
great influence on the physical properties of materials. It is of practical significance to study the method of rapid and
accurate determination of carbon content in high purity aluminum powder. In this paper, the carbon content in high-
purity aluminum powder was determined by high-frequency induction combustion infrared carbon sulfur
instrument. The results show that when the sample weigh is 0. 1 g,the flux of W+Sn+Fe=2.4 g+0.2 g+0.2 g
and the analytical power of 1 980 W is the best condition of the experiment. The method was applied to the
determination of carbon in the sample(mass fraction = 0.023%),RSD = 3.7%, (n = 11). Carbon standard
substance was added to the sample for standard addition recovery test. The recovery was 99.0%—102%. The
detection limit was 0. 0003% and the lower limit was 0. 0030%. This method can meet the requirement of rapid
detection of carbon content in high purity aluminum powder.
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Table 1 Working parameters of CS600 high frequency infrared carbon-sulphur meter
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Figure 1 Effect of sample weight

on determination results of carbon.
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Table 2 Effect of different flux on determination of carbon in aluminum powder /%
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Table 3 Results of orthogonal experiment

KIS Bkt /e AiBkE /e BAIE/g  RE O BRVHHE/X

1 0.1 0.1 2.0 1 0.018 0
2 0.1 0.2 2.2 2 0.020 8
3 0.1 0.3 2.4 3 0.019 3
4 0.2 0.1 2.2 3 0.022 3
5 0.2 0.2 2.4 1 0.023 1
6 0.2 0.3 2.0 2 0.021 2
7 0.3 0.1 2.4 2 0.022 2
8 0.3 0.2 2.0 3 0.021 5
9 0.3 0.3 2.2 1 0.023 6
K1 0.019 4 0.020 8 0.0202 0.0216
K2 0.022 2 0.021 8 0.0222 0.0214
K3 0.022 4 0.021 4 0.0215 0.0210
R 0. 003 0 0.001 0 0.002 0  0.000 6
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Table 4 Effect of analytical power on carbon measurement
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Table 5 The linear equation results of experiments

Frit i AR T IAIE(E / % ik 0 2 AE/ % U 1T R
0.004 9 0. 000 46
FrAE 1 0.005 0 0.005 1 0. 000 47
0.005 0 0.000 49
0.015 0 0.001 30
FREE 2 0.015 0.014 6 0.001 29
0.015 1 0.001 34
0.040 5 0.004 0
FREE 3 0.040 2 0.040 7 0.003 9
0.040 6 0.003 9
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Table 7 Results of recovery test
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