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Determination of Beryllium in Beryllium Associated Uranium Ore
by Inductively Coupled Plasma Optical Emission Spectrometry
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(1. Beijing Research Institute of Chemical Engineering and Metallurgy . CNNC,Beijing 101149 ,China;
2. Xi’an Lantian Uranium Co. ,Ltd. .\CNNC,Xi’an,Shaanzxi 710500, China)

Abstract In this study, an inductively coupled plasma optical emission spectrometric method for
determining beryllium in beryllium associated uranium ore was established. Matrix interference from
potassium pyrosulfate, which was added to the digestion solution with alkali fusion and acid dissolution,
was investigated, and measures to eliminate the matrix interference were discussed. The results showed
that sample weight, potassium pyrosulfate adding amount, constant volume and dilution ratio should be
control to effectively eliminate the matrix interference. The relative standard deviation was 3. 4% (n="56).
The recovery was 98 7% ~104. 4% . The proposed method is reliable, accurate, and has been proved by
practical application.
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2 : 7 0.0,0.1,0. 2,0. 3,0. 4,0. 5 mLL
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) ) 313 107 nm
N - N ‘ 2
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s “GB/T 17414. 1—2010 7 0.3 mL
1 . R (100 pg/mL), 02,05,L0,15,20,
»5] , R 25,3 0¢ , 700 C
ICP-OES 15 min, o 10 mLL
R a+1, s 100 mL
3 , s s 5 min,
s o 100 mL
1 ’ ’ o
L1 :0.0,0.1,0 2,0 3,0 4,
5300DV (PE ), 0. 5 pg/mL, ICP-OES 7 )
Optima 5300 DV 2o
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1 Table 2 Effect of potassium pyrosulfate amount
Table 1 Operating conditions of the instrument on determination results
1 2 3 4 5 6 7
Icp /W 1 300 , 0. 2 0.5 Lo L5 2.0 25 30
/(L min™H) 0.2 #
/(L * min™1) 0.8 2 5 10 15 20 25 30
(L« min~ 1) L5 ’Kg'l‘ﬂ/)
//s 22() (ug emL-1) 0.30 0.30 0.30 0.30 0.30 0.30 0.30
/ (Hg.mL*l/) 0.30 0.35 0.41 0.52 073 069 0 81
° 2g/L
(1 000 pg/mL, , ICP-OES
). . ,
L2 , R
0 1~1 0 g( 0. 0001 g 3
) , 1mL (1+1).5 mL 2.2
s ) 5 mL : 0. 00,0 01,0 02,0. 03,
, SO; s 0.5~ 0. 04,0. 05 pug/mL, 11,
30g s 700 C 15 min, :—7,1321,2598,3943,5264,6579-+-+-- s
o 10 mL A+, 3 o
s 100 mL , , 0. 000 5 pg/mL,
, 5 min, , 23 .
o 50 mL 100 mLL s ,
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Table 3 Relationship among beryllium content, sample weight and adding amount of potassium pyrosulfate
1 2 3 4 5
<20. 005 >0. 005~0. 01 =>0. 01~0. 05 >0. 05~0. 1 >0.1~1
1.0 0.5 0. 2 0.1 0. 02
/g 30 20 Lo 0.5 01
/mL 50 50 50 50 100
/(pugemL™1) <L 0 >0.5~10 >0.4~2.0 >1~2 0.2~20
1/25 0. 5/10 1/10 1/10 1/10
/(pg emL"1) <20. 04 >0. 025~0. 05 =>0. 04~0. 2 >0.1~0. 2 0. 02~0. 2
0. 00 0. 00 0. 00 0. 00 0. 00
0. 01 0. 01 0. 05 0. 10 0. 02
/(#g emL"1)
0. 02 0. 02 0. 10 0. 15 0. 10
0. 05 0. 05 0. 20 0. 20 0. 20
0. 00 0. 00 0. 00 0. 00 0. 00
0. 25 0. 10 0. 50 1. 00 0. 20
(1 pg/mL) /mL
0. 50 0. 20 1. 00 1. 50 1. 00
1 25 0. 50 2. 00 2. 00 2. 00
/(g+L™1) 60 40 20 10 1
/(gL 2.4 2.0 2.0 10 0.1
2. 4 s 4,
01 g( 0. 000 1 g) 4
0.5 50 mL
g ’ ’ Table 4 Analytical results of different sample weight
. 4 1 mL 4 10 mL
1 1 9 L 1 2 3 4 5
’ 0.0,0.10,0.15,0. 20 m /g a1 Q3 Q5 Q7 10
(10 pg/ml), o 50 150 250 350 500
6 :540,536,543,541, /g @5 10 20 20 30
50 50 50 50 50
534,537 o 3. 4%,
’ pe/g % /(g mL ™) 10 30 50 70 100
25 /(ug L) 10 20 40 40 60
. 1/10 Q 5/10 @ 2/10 Q 2/10 Q 2/10
/(pg mL™1) Q1 Q 15 Q1 Q14 Q2
’ /(g-L™H 10 10 Q@8 Q4 12
’ Q00 Q00 Q00 QOO0 Q00
o Q05 Q10 Q05 Q1o Q1o
/(pg mL™1) R ,
2.5 1 Qlo Q15 Q10 Q15 Q20
1 L Q20 Q20 Q20 Q20 Q30
4 1000g ’ 0 5m Q00 Q00 Q00 Q00 QOO
(100 pg/mL), 05g , Q5 100 Q5 100 100
(1 ;;g/mL) /ml.
s 50 mL 4 1 mL 100 15 100 150 200
200 200 200 200 300
4 10 mL , 0. 0,0 10, ) . . .
/(ugeg D 530 546 541 532 538
0. 15,0. 20 mL (10 pg/mL), Y 5 07
o 6
538 pg/g. 3
106 pg/50mL, 2,
98 7% ~104 4%, - ;
252 ICP-OES .
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