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Table 1 Determination results with different chromomeric acidity
B2 Acidity/(mol/L) 0.08 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17
G A 0.365 0.426 0.438 0.440 0.440 0.439 0.441 0.424 0.401
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Table 2 Interference test of single element ion and mixed elements
HCE A BWED | PHOEE AR REE(
Interference Added/ Found of Interference Added/ Found of
element mg Si/pg element mg Si/pg
Be 14 60.12 Ge 0.24 59.74
Al 6 59.89 Fe 0.04 59.36
Ag 0.7 60.20 Mn 0.04 60.47
Co 0.27 60.18 Mg 0.04 59.81
Be-Al-Ag-Co-Ge- 14 mg Be-6 mg Al-0.7 mg Ag-0.27 mg Co-0.24 mg 60.25
Fe-Mn-Mg Ge-0.04 mg Fe-0.04 mg Mn-0.04 mg Mg
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Table 3 Precision test results

FE 24 R W 72 {8 A X A7 Al 2
Sample name Found w/ % Average w/ % RSD (n=8)/%

60BeAl 0.0256, 0.0250, 0.0247, 0.0248, 0.0260, 0.0263, 0.0268, 0.0259 0.0256 2.9

70BeAl 0.0358, 0.0353, 0.0357, 0.0382, 0.0376, 0.0352, 0.0381, 0.0371 0.036 6 3.4
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Table 4 Results of recovery test

BE S %5 Sample No.

W E 1 Found w/%  filldr Added w/%

52 S8 Total found w/% [A] 1§ % Recovery/ %

BA-1 0.025 0.050
BA-3 0.053 0.050
BA-5 0.101 0.050

0.079 99
0.101 97
0.152 102
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Table 5 Determination results of silicon in beryllium-alminium

alloy samples with high content of beryllium

w/%
e BA-1 BA2 BA3 DBA4 BA5 DBA6
Method
ICP-AES  0.023  0.038  0.050  0.091  0.102  0.154
SEEr¥E 0.025 0.042 0 0.053  0.096  0.101  0.152
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Determination of silicon in beryllium-aluminium alloy with high
content of beryllium by silicon molybdenum blue spectrophotometry

BAI Ying-li, WANG Jia-li,SUN Hong-tao™ ,ZHANG Jian-kang
(State Key Laboratory of Special Rare Metal Materials, Northwest Rare Metal Materials Research Institute
Ningxia Co., Ltd., Shizuishan 753000, China)

Abstract: The content of impurity silicon in beryllium-aluminium alloy with high content of beryllium had
great influence on its properties such as hot isostatic pressure, precision casting and corrosion resistance.
Therefore, the content of silicon should be strictly controlled and it was necessary to determine the content
of silicon in beryllium-aluminium alloy with high content of beryllium. The sample was dissolved by sulfu-
ric acid (1+1), nitric acid and hydrofluoric acid in water bath. The residual fluoride ions were masked by
boric acid. In the medium of 0. 10-0. 15mol/L sulfur acid-nitric acid mixture, the ammonium molybdate
could react with silicon to form silicon molybdenum yellow heteropolyacid. After stabilizing for 20 min, i-
ron ions were masked with oxalic acid. Meanwhile, ascorbic acid was added to reduce silicon molybdenum
yellow to silicon molybdenum blue. After placing for 10 min, the solution was determined by spectropho-
tometry at wavelength of 820nm. A determination method of silicon in beryllium-aluminium alloy with
high content of beryllium (the mass fraction of beryllium was 60%-70%) was established by spectropho-
tometry. Under the optimized experimental conditions, the mass of silicon in sample solution in range of
10-60 pg had good linear relationship to its corresponding absorbance. The correlation coefficient was
1. 000. The detection limit and low limit of determination for silicon was 0.0021% and 0.0071% (mass
fraction), respectively. The contents of silicon in two beryllium-aluminium alloy samples (60BeAl and
70BeAlD) with high content of beryllium were determined according to the experimental method. The rela-
tive standard deviations (RSDs, n=28) of the results were between 2. 9% and 3. 4%. The results were con-
sistent with those obtained by inductively coupled plasma atomic emission spectrometry (ICP-AES).

Key words: beryllium-aluminium alloy with high content of beryllium; silicon; silicon molybdenum blue

spectrophotometry





