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Determination of boron at trace level in beryllium salts by inductively coupled

plasma optical emission spectrometry

TANG Xiaoxing MA Jifei LIU Zhongying LI Yulan QIAN Yuan® ( Key Laboratory of Interfacial Physics and
Technology Chinese Academy of Sciences Shanghai Institute of Applied Physics Chinese Academy of
Sciences Shanghai 201800)

Abstract: A method for determination of boron at trace level in beryllium salts was proposed. Beryllium salts
were measured directly after resolved by diluting nitric acid to decrease the pollution of beryllium. Through
analysis of boron spectrum B 249. 773 nm and B 249. 677 nm cannot be used because of spectral interference by
beryllium. B 182.641 nm and B 208.959 nm can be used to analyze high pure beryllium salt. But
B 182. 641 nm cannot be used to analyze beryllium salt containing high concentration of sulfur. The detection
limits of B 182. 641 nm B 208.959 nm were 0.12 mg/kg and 0.17 mg/kg. And the relative standard
deviation ( RSD) was less than 2. 8% . Besides the results of the comparison between standard addition method
and external standard method showed that results of the boron using external standard method of 5% nitric acid
matrix relative deviation between - 7.5% and - 40% were significantly lower than those using standard
addition method. So external standard method was not recommended.
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Table 1 Concentration and application of calibration solution

Solution for external

Investigation solution

Standard addition method

standard method

for beryllium effection

Serial No. . . Preparation from Be
HNO,( 1 +19) matrix Be( OH) , ( NH,) ,BeF, Li, BeF,
standard solution
B/( pg/L) B/( pg/L) B/( ng/L) B/( pg/L) B/(ng/L)  Be/(mg/L)
1 0 0 0 0 20 0
2 20 20 20 10 20 1
3 60 40 40 20 20 50
4 100 80 80 40 20 100
5 140 120 120 60 20 500
2 ICP-OES ( NH,) ,BeF, Li,BeF, HNO,( 1 +19)

Table 2 Optimized operation parameters for ICP-OES

RF Power/W 1405
Coolant Flow/( L/min) 14.0
Auxiliary Flow/( L/min) 1.40
Nebulizer Flow/( L/min) 0.75
Sample uptake rate/( mL/min) 2.0
Measure time/s 28
Preflush time/s 45
B 249.773
Element and Lines 249.677 208.959
182.641 nm
Be 249.473 nm
S 182.625 nm
2
2.1
Be 17
PET o 1 g Be( OH),

45 mL 4 h
1 mLL.  HNO, 4 h
Be(OH), HNO,(1 +19)
2 mL ;
(NH,) ,BeF, Li,BeF, HNO,(1 +19)
° Be( OH) , HNO,( 1 +10)
(NH,) ,BeF, Li,BeF, HNO,( 1 +19)
2.2
Be B 1.2.2
ICP-OES

249.773 249.677
208.959 182.641 nm 4 .
HNO,( 1 +19)
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1.2.2 Be( OH) , B 208.959 nm
3. B 0 ~120 pg/L (NH,) ,BeF,  Li,BeF, B 182. 641
0.99 B 208. 959 nm
B 208. 959 nm B 182. 641 nm ) (
o 3 4)
( NH,) ,BeF,  Li,BeF, -7.5% ~ -40% o
C( OH) 2 o o
3

Table 3 Determination results by standard addition method

Beryllium Calibration equation Correlation coefficient I inear range Found/( mg/kg)
salts B182. 641 B208. 959 B182.641 B208.959  /(pg/L) B 182.641 B 208.959
Be( OH) , y =31.42x +1034 y=26.39x +571.0 0.996 0.997 0 - 120 84.3 55.4
(NH,) ,BeF, y=32.92x +680.4 y =28. 7x +600. 2 0.998 0.9996 0 - 120 0.951  0.963
Li, BeF, ¥ =26.20x +278.2 y=22.25x+234.0 0.9993 0.9999 0 - 60 0.732  0.724

4

Table 4 Determination results by external standard method

Beryllium salts

Found ( B 182.641 nm)
/(' mg/kg)

Relative deviation

1%

Found ( B 208. 959 nm)

Relative deviation

/( mg/kg) 1%
Be( OH) , - - 48.0 ~13
(NH,) ,BeF, 0.837 -12 0.891 -7.5
Li, BeF, 0.437 -40 0.433 -40
2.5 B 182.641 nm B 208. 959 nm
20 pg/L 3.4 pg/L 2.3 pg/L 2.5%
5 HNO,(1+19) 10 2.2% o lg 50 mL
0.12 mg/kg  0.17 mg/kg
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