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Table 1  The selection of spectral line and sensitization effect

W e .

ik 1”@1‘)[” R f{@j ff‘ AR
309.418  -757.5 - FREA R , AR

Nb 313.079 45467. 4 150. 1 ER/ e ,Z:%}:H

269.706  6267.8  155.2
292.781  13563.8  155.5
226.230 1767.9  162.5
233.198  541.2 173.4 SRR, AR

Ta  248.87  2666.1 183.2 RIGEEAR, AR
267.59  5725.6 - -

240.063  6213.2  170.3  REUEMIXIEGE, EL R, R

RIPPEBAR, AR
BRASCRES , T/ RA
RBUEAR, AR

T 6% &1 )5 , 70 2 1 i) o7 e (L % 1] 541K 1)
AL 0.8 L/min fffifr, XA H T RER
AR PR I R 5 % 55 B R 1B e A
YRR AR BE AT A4 3 A7 0 3R 78 55 85 11k h
I TE 45 B B T) A5 R TFOC R R B, DT 4 5 )
MAE . PRI, 2645 0. 8 L/min Ry 25 AL ik

IER A TAES B E 2, AR RIS T,
T 6% 2, FEX 483445 180. 5% , X 4H34 4 265. 5%

#62 ICP - AES %Ak
Table 2 Working parameters of the ICP-AES instrument
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Table 3 A comparison of the detection limits of Nb and Ta with
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Table 5 Analytical results of Nb and Ta in the actual samples
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- -0.017 0.009 0.013
Ta,05
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Table 4 The precision and accuracy tests of the method
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Determination of Nb and Ta in Ores and Metallurgical Samples by
Inductively Coupled Plasma-Atomic Emission Spectrometry with Ethanol
as a Sensitizer

YAO Yu-Ling, WU Li-kun, LIU Wei, LI Gang
(Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of Geological Sciences,

Chengdu 610041, China)

Abstract: Inductively Coupled Plasma-Atomic Emission Spectrometry ( ICP-AES) has been widely used in the
determination of Nb and Ta, but its low sensitivity and high detection limits cannot meet the analysis requirement of
low content Nb and Ta in ores and metallurgical samples. The sensitizing effect of many organic reagents was
optimized in the ICP-AES determination. The results show that ethanol is the best sensitizer for determination of Nb
and Ta after the samples were decomposed by open acid-solution with HF-HNO,-H, SO, mixture. When the
concentration of ethanol reaches 6% , the sensitivities of Nb (292.781 nm) and Ta (240.063 nm) have increases
of 180.5% and 265.5% , respectively. Moreover, the detection limits of Nb and Ta were reduced from 5. 85 to
3.22 png/g and from 10. 65 to 5. 03 wg/g, respectively. The recoveries of Nb, O; and Ta, O; were 97. 7% -
101.9% and 96. 8% —97.2% , respectively. The precision of this method was less than 6% . The method is
suitable for the simultaneous determination of low and high contents of Nb and Ta, and is particularly suitable for
determining Nb and Ta in ore concentrates, medium ores and the tailings of metallurgical samples from the same
batch, which overcomes the bad agreement of recovery between ICP-AES and Inductively Coupled Plasma-Mass
Spectrometry (ICP-MS).

Key words: ores; metallurgical samples; niobium; tantalum; open acid-solution; ethanol; Inductively Coupled

Plasma-Atomic Emission Spectrometry (ICP-AES)
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