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Determination of Seven Elements (Lithium., Tantalum.Niobium etc. )

in Lepidolite by Inductively Coupled Plasma Emission Spectrometry
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(1. College of Chemistry and Chemical Engineering ,Central South University sChangsha, Hunan 410083, China;
2. Zunyi Cigarette Factory of China Tobacco Guizhou Industrial Co. ,Ltd. Zunyi,Guizhou 563000,China)

Abstract In this work,a HNO,-HF-HCIO, acid system was used to dissolve the sample in PTFE crucible,
then the constant volume of the digestion solution was kept with HNO,. The contents of seven elements
such as lithium (Li), tantalum (Ta), and niobium (Nb) etc. were determined in lepidolite by inductively
coupled plasma emission spectrometry. The proposed method had been applied to the analysis of certified
references materials (GBWO07154 and GBW07152), and the analytical results were in good agreement with
the reference values. The detection limits were 0. 001 8~0. 11 pg/g, and the relative standard deviations
(RSDs, n=16) were between 0. 95% and 3. 5% with 95 0% ~108% recoveries. This method has rapid
analytical speed, good accuracy, and less reagent consumption, and it is suitable for the detection of Li,
Ta,Nb and other elements in lepidolite samples for mass analysis.
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Table 2 Concentrations of the standard solutions
/(mg -« L7")
Elements STD1 STD2 STD3 STD4 STD5
;1 Nb.Ta 005 010 020 050 100
4
° Mn,Fe,Li,K L0 2.0 5.0 10. 0 20. 0
- - R Na 2.0 50 10. 0 20. 0 50. 0
ICP-AES Ta,Nb, Li, Na,
Mn.Fe K 7 , N 1.3
( )
70 °C 2 h, 0. 097 mm
0. 10 g( 0. 000 1 g)

1 50 mL ’ ’
L1 2.0 mL .5 0 mL .10, 0 mLL
Optima 5300DV ’ 180 °C, .

( Perkin Elmer ) ( ’ 2 0mL ’

0. 0001 g, ) EG35A plus o ’ ’
ICP-AES 1, 50 mL . 20mL ,
(1+19) , o
1 ICP-AES 1 4
Table 1 ICP-AES working parameters ICP-AES 30 min
Instrument Parameters ’ ’
/W Radio-frequency power 1 300 0. 999 ’ °
/(L +min!) The plasma gas flow rate 15 R R
/(L » min~!') Auxiliary gas flow velocity 0.2 (1+19)
/(L » min~!') Atomizer velocity 0.8 °
/mm Observed altitude 15 2
/s Reading of the delay 35
/ Repeated measuring number 6 21
/(mL ¢ min~!) Pump speed L5
, HF v
L2 o HF
K.Na,Li.Fe.Mn (1 000 mg/L, o , HF
) HNO, (1+ s
19) , 2 . ICP-AES ,
Ta.Nb (1 000 mg/L., 1,
) HNO,; (1+19) 1 ) , .
. 2 H ° 10 mL ’

 GBWO07152),

10 ml,
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NN 7
200 mg/L, 0
24
b b
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25
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Figure 1 Relationship between the volume A
of hydrofluoric acid and the analytical results ’
2.2 3
[3] 1 Table 3 Analytical spectral lines of elements
) /
’ HF . H, S()4 ’ Elements m
Spectral wavelength
ICP-AES . . Ta 240, 063
0.8% 12%., R Nb 269. 706
Na 589. 592
. H, SO, ‘ e
K 766. 490
’ ° Li 670. 784
s 3 (2] Fe 259. 939
M 259. 372
HF , n >
2h 4
0.5 mL, 2 mL Table 4 Detection limits of the method (n=12)
97. 0% ~102%, <2%., TG g D)
Elements ST T
s R Method detection limit
~ a 0. 0
HF ICP-AES . e L0060
Nb 0. 004 8
HNO,-HF-HCIO, , HCIO, Na 0 11
HF SiF, , 2 mL K 0. 047
HF . Li 0. 045
Fe 0. 001 8
23 Mn 0. 002 4
Al,
2.6
200 mg/L. Al  Mn R s 7
, [6-8] . Al ° 5 ’
95. 0% ~108% , .
Table 5 Recovery tests of the method (n=26) /(pg+ mL™")
Elements Sample determination Standard addition Total content Rate of recovery
0. 172 01 0. 273 101
Nb
0. 172 0.5 0. 702 106
T 0. 088 0.1 0. 185 97. 0
¢ 0. 088 05 0. 628 108
Fe 3. 54 5 8 49 99. 0
Mn 7. 35 5 12. 15 96. 0
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Elements Sample determination Standard addition Total content Rate of recovery
Na* 3. 25 ) 8 6 107
Li* 4. 09 5 8 84 95. 0
K* 10. 45 5 15 8 107
* 10 o
2.7
6
Table 6 Analytical results of seven elements in
’ 6, 6 samples(n=26)
) (RSD)
0. 95%~3. 5%, Elements Average RSD/
2.8 Ta 86. 0 pg/g 2.6
Nb 44. 0 pg/g 35
’ Mn 3. 75 mg/g 24
( GBWO07152 ), Fe 1. 82 mg/g 33
(GBWO07154) R 7 . Li 20. 93 mg/g L5
7 7 K 50. 32 mg/g 0. 95
Na 16. 59 mg/g 1.7
7
Table 7 Analytical results of standard reference materials (n=26) /%
GBWO07152 GBWO07154
Elements
Estimated value Standard values Estimated value Standard values
Tay 05 16, 4 pg/g (49 454 D g/ 89. 38 pg/g (88 66, 0) pg/g
NbsO; 27,17 g/ (27. 042 1) pg/g 40, 90 pg/g (42342 5) pg/g
MnO 0. 075 0. 07040. 006 0. 109 0. 11540. 01
Fe 0. 331 - 0. 251 -
Li, O 0. 455 0. 460 £+ 0. 10 0. 83 0. 79+0. 024
K;0O 3.09 317 = 0. 10 2. 07 2. 04 + 0. 06
Na, O 4. 25 4.19+0. 09 3. 55 3.62 £ 008
42(9) .715-716.
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