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Determination of total carbon in nuclear grade boron carbide by high

temperature infrared absorption method

LI Bowen, LIU Gaohui, YUAN Jian, SUN Jin
Beijing Research Institute of Uranium Geology, Beijing 100029, China

Abstract: This paper established a high—temperature infrared method to determine the total carbon in nuclear
grade boron carbide. The optimal experimental conditions were determined by studying the testing
temperature, sample weight, selection of flux, and flux coverage method. At the same time, accuracy,
precision, detection limit and quantification limit of the method were determined. The results show that the
optimal testing temperature is 1 400 ‘C, which not only ensures the release of total carbon but also extends the
service life of the instrument. The optimal sample weight is 20-30 mg. Tin particles has the best melting effect,
and boron carbide has the highest carbon release efficiency. The best coverage method was found to be 0.4 ¢
tin particle + boron carbide + 0.6 g tin particle, and the carbon in boron carbide was totally released. The

high—temperature infrared method for determining total carbon in nuclear grade boron carbide is good in
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accuracy and precision, the test results of boron carbide certified reference material are all within the
uncertainty range of the certified value, while the RSD is<1.5 %, and the detection limit of the method is

0.001 9 %. This method is simple and fast, it can meet the requirements for measuring total carbon in nuclear

grade boron carbide.

Keywords: high temperature infrared absorption method; boron carbide; nuclear grade; total carbon
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Table 1 Chemical parameters of three nuclear grade boron carbide types
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Fig. 1 Results of carbon content in nuclear grade boron carbide at different temperatures
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Fig. 2 The relationship between sample weight and carbon measured values
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Table 2 Test results of different fluxes
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Fig. 3 Release curve of carbon
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Table 3 Results of different coverage methods for tin particles

¥ Bl ) S 5 B/ % R HME%  RSD/%
1 B AL FE0.02 gB,C 21.24 21.76 20.68 20.21 20.76 20.93 2.82
2 0.02 gB,C+0.6 g# kL 19.28 20.12 19.99 20.54 19.65 19.92 2.39
3 0.4 g B K1+0.02 gB,C+0.6 g ¥ i 20.94 21.62 21.28 21.42 21.20 21.29 1.18
25 HEWE P 0 5T 100 I 5 45 SR Y 7E 2 28 (0 R 1 o T 1]
i 3 R R Sl G kA AR ME I BT LR W1 0.4 g BRI+B,C+0.6 o BRI B - R IR AL
GBW06604, GBW06605., GBW06606 5 ERM- AW T I 1 E R R R A

ED 102 2 17 #E# B 70 A, MK 25 2R a3k 4 B,

R4 A RERAL TR A TN R

Table 4 Test results of nuclear grade boron carbide certified reference material

55 T ) IO 7 S A % ST U (B B AN S BE /%
1 GBW06604 i E 21.25 21.2040.06
2 GBW06605 i 20.35 20.41+0.06
3 GBW06606 o E 20.23 20.19+0.06
4 ERM-ED102 1 5] 20.99 21.01+0.28
26 BEE 5o pE S AT, 3% Al GO 1k T 1O R X A o

X 3 AN [R] A9 4% 4l 0% Ak AR ) R A TR 2 < 1.5 %, 7 WRG % B 14
BE R, B ARE T AE 6 Yk, T g R L3R
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Table 5 Precision test results of total carbon of nuclear grade boron carbide

¥ A FR SR A 5% ST HIE % RSD/%
1 XEG-21 20.17 20.18 1.32
2 20.36
3 19.92
4 20.23
5 19.85
6 20.56
7 SDQ-76 21.32 21.43 1.26
8 21.15
9 21.76
10 21.24
11 21.78
12 21.34
13 Z77T-02 21.01 21.09 1.22
14 20.76
15 21.23
16 21.48
17 20.89

18 21.14
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Table 6 The detection limit and quantification limit test results of the method
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