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Table 1 Working parameters of plasma mass spectrometer
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Table 2 Comparison of molten ore with different solvents
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Table 3 Comparison of mixed alkali flux ratio selection
GBW 07185 E fE AE A tepil =2 i1 tei1:0.5 A
T 11.6 12 12 11.5 12.1
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&it 125 12.60 12.80 12.50 12.30 12.80
IR 107 104.8 109.2 107 105
Li,0/ (pg/g) UL 1 1.20 0.80 1 1
it 106 108 106 110 108 106
T 4800 2500 10 18 20
Ta,04/ (ng/g) TLE 5410 7690 10195 10192 10180
it 10200 10210 10190 10200 10210 10200
e 2460 1800 9 10 10
Nb,Oy/ (pg/g) UL 2750 3400 51900 5195 5185
&it 5200 5210 5200 5210 5205 5195
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Fig.1 Comparison of mixed alkali flux dosage selection
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Fig.2 Comparison of internal standard element selection
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Table 4 Detection limits and content ranges of each element

JOE Far il R LoelllEns = SeNce|
Li,O 0.025 pg/g 0.05 pg/g-30%
BeO 0.018 pg/g 0.05 pg/g-30%
Nb,O5 0.08 pg/g 0.10 pg/g-45%
Ta,O5 0.05 pg/g 0.10 pg/g-40%
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Table 5 Precision and accuracy of the method (n=6)
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Table 6 Comparison with traditional analysis methods
WAREA AT Ab 3 5 J57 W5E TTE Nb. Taill & il
P V- AL R BE L bt ik Nb. Ta 0.1-10°~1.0-107 10££/1 X-16 h
T - LR R T AR Nb. Ta 5.0:10%~ 60.0-107 10f/1 X-8 h
BRI % R JR TR 152 Li,O 0.1:10%~15.0-102 10:/1 -8 h
s T h H By BeO 1-102~50-107 10f4/1N-16 h
g% AR b (92 BeO 10-10°~1.0-107 104/1 -8 h
AT B - UE 5 Vo3 T L ICP-MS W TREL 0.05-10°°~30.0-107 10f/1X-8 h
F7 TEESEEHRPTLER (n=6)
Table 7 Analysis results of samples with different contents ( n=6 )
e SHTICE/(pg/g) AN ZRSD%
Nb,O; 42.0 412 423 425 42.6 425 -0.20
- Ta,Os 30.8 29.6 31.0 29.8 313 30.8 1.26
B Li,0 240 235 242 238 241 240 0.70
BeO 376 379 384 379 382 386 -0.92
Nb,O; 114 111 117 113 115 114 0.08
) Ta,Os 122 118 124 120 127 122 -0.53
LUk Li,0 67.6 66.0 68.3 66.3 67.7 67.6 0.52
BeO 923 91.5 93.1 91.3 93.0 923 -0.09
Nb,O; 80352 79709 81513 79869 80674 83028 -0.63
R Ta,Os 60512 61028 63633 60148 62754 60268 -1.43
U Li,O 5635 5590 5646 5601 5658 5612 0.20
BeO 3293 3267 3300 3273 3306 3280 0.20
Nb,O; 327100 330100 328400 329900 326600 326300 -0.29
e Ta,Os 45400 45400 45800 45400 46000 46000 -0.58
UL Li,0 2210 2216 2211 2213 2214 2216 -0.15
BeO 1288 1286 1290 1283 1290 1289 0.03
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Analytical

Determination of Niobium, Tantalum, Lithium and Beryllium in Niobium
Tantalum Ore by Alkali Fusion Inductively Coupled
Plasma Mass Spectrometry

LI Zhen'?, ZHONG Lixiang"?, CUI Chengyang’, LI Zhiwei'?

(1.Henan Geological Bureau Geological Disaster Prevention Center, Zhengzhou 450012, Henan, China;
2.Henan Rock Mineral Testing Centers Key Laboratory of Precious Metals Analysis and Exploration
Technology, Ministry of Natural Resources, Zhengzhou 450012, Henan, China; 3.North China University of
Water Resources and Electric Power, Zhengzhou 450012, Henan, China)

Abstract: This is an article in the field of mineral analysis and testing. A rapid method for the simultaneous
determination of Nb, Ta, Li and Be in Nb Ta ore by alkali fusion inductively coupled plasma mass
spectrometry was established. The mixed alkali of sodium peroxide and sodium hydroxide=1:1 is used to
decompose the sample. During extraction, niobium, tantalum and other elements are completely precipitated
and separated from the liquid. The content of niobium, tantalum, lithium and beryllium in the sample is
determined by inductively coupled plasma mass spectrometer after conversion and precipitation with 25 mL
of 10% sulfuric acid+10% hydrogen peroxide solution. This method is used to determine the national first-
class reference materials GBW 07153, GBW 07155 and GBW 07185. The measured values of each element
are basically consistent with the certified values, with a relative error of 0.50%~ 4.77% and a relative
standard deviation (n=6) of -0.009%~0.008%. It is applicable to the determination of niobium and tantalum
in niobium tantalum concentrates, refractory or complex samples, and has been applied in production

practice.
Keywords: Mineral analysis and testing; Alkali fusion; Inductively coupled plasma mass spectrometry;
Niobium; Tantalum; Lithium; Beryllium
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