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Fig. 1 A comparison of analytical results of GBW07185 and
GBWO07157

decomposition mode

pretreated  with  different  acid
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Fig.2 A comparison of analytical results of GBWO7185 pretreated with different acid decomposition system
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Table 1  Detection limits of the method
S i R S K i R
(pg/mL) (pg/mL)
Li 0.0020 Fe 0.002
Be 0. 0002 K 0. 060
Nb 0.0050 Ti 0.003
Ta 0.0300 Al 0.010
Na 0.0200 P 0.050
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Table 2 Accuracy and precision tests of the method

GBWO07153 GBWO07155 GBWO07185

JCE A1 RS RSD |PA9(H FRMER RSD [0 G RSD
(%) (%) (%)| (%) (%) (%)| (%) (%) (%)
Be* |260.5 260 2.59 |330.3 330 2.15|12.25 12.5 1.84
Li 227 229 2.62|0.78 0.779 0.91|104* 106 2.38
Nb* | 61.7 61.1 4.77|423.4 430 1.06 | 5162 5200 1.03
Ta [121* 120 2.96|697* 700 0.85|1.022 1.02 0.50
Rb [0.735 0.735 0.68|0.241 0.241 1.03 | 242 244 1.08
Al [19.11 19.12 0.61 | 14.23 14.25 0.37 | 14.52 14.58 0.42
Fe |0.301 0.301 2.24 [0.376 0.377 1.28{0.678 0.68 2.54
K |0.251 0.252 1.70 |0.142 0.144 1.88 | 0.45 0.45 1.4
Na [2.34 233 2.73|3.62 3.68 1.13|4.39 4.40 0.83
Mn | 478 4.8 0.92] 2.0 2.0 0.95(4.09 4.11 1.06
P [0.238 0.237 0.95|0.34 0.348 1.99 |0.037 0.04 3.66
Ti |0.028 0.028 3.49|0.031 0.032 2.66 |0.038 0.039 2.60
RS+ " MICR SRR NNy g
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IR R LS B R 4 s VA 58 S e T
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BeO LiO Rb0 TaO, Nb,O, Fe,0, CaO

LR
HomL
B 5mL
M 10mL
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H T RE TR A R B AR 22 B, O T AR S A Rt R, TR A 43 TR 3R BRI A2 25 SR AE A TR I BT T SR R B B
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Fig.3 A comparison of dosage of extracting solution (5% sulfuric acid and 5% hydrogen peroxide)
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Table 3 Analytical results of Nb and Ta in the actual samples

Nb O3 it (/) Tag O 1 B (/) BeO it (pa/e) L0 &b (ue/s)
it N ; N B b
I B S
AL oms gpmomn e | oms pmoww woe | 0B pkawe | ois PERT gk
R EE () [CRE) REH (%) |CRB) BEER) () | CRB T ()
.
e | 24.5 23 6.52 20 21 -4.76 | 720 716 0.55 680 675 0.74
JEA 150 155 -3.23 60 59 1.69 680 683 -0.43 700 710 -1.41
WEBERSH | 1600 1620 1.23 560 556 0.72 | 1280 1275 0.39 820 828 -0.97
PesHHEw *| 32.87 32.96 -0.27 | 19.84 19.98 -0.70 240 245 -2.04 200 195 2.56
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Determination of Niobium, Tantalum and Associated Elements in
Niobium-Tantalum Ore by Inductively Coupled Plasma-Optical Emission
Spectrometry with Open Acid Dissolution

LI Zhi-wei' " | ZHAO Xiao-liang' >, LI Zhen® , WANG Ye'* | WANG Jun-yu'”’
(1. Rock & Mineral Testing Center of Henan Province, Zhengzhou 450012, China;
2. Research Center of Mineral Processing and Biological Mineral Processing Technology of Henan Province,
Zhengzhou 450012, China;
3. Faculty of Materials Science and Chemistry, China University of Geosciences ( Wuhan), Wuhan 430074,
China)

Highlights
* The sample was decomposed by a five acid system of HF-HNO,-HCI-HCI0,-H,SO0,.

* The determination system of organic acids was replaced by 3 —4 drops of hydrofluoric acid +5% sulfuric acid +

5% hydrogen peroxide.

* In the same system, many elements such as Ni, Ta, Li, Be, K, Na, Rb, Fe, Ti and other elements were
simultaneously determined in different stages of rare metal ore beneficiation test products, such as tailings, raw

ore, middlings, concentrate, etc. .

Abstract: The content of the same element in separate rare polymetallic ore processing samples is different, and
the content of each element in the same sample is also different. For example, the content of niobium, tantalum,
lithium, and beryllium in tailings and ore is only a few tens to several hundred wg/g, but in the concentrate these
elements have contents of several percent to several percent and associated elements such as potassium and sodium
in different samples are also quite different. Determination of niobium, tantalum, lithium, and beryllium by
Inductively Coupled Plasma-Optical Emission Spectrometry (ICP-OES) commonly involves three acid or four acid
decomposition of samples. This method was mostly used to determine the lower content of niobium, tantalum,
lithium, and beryllium in tailings, ore and some of ore samples, and the same determination system only analyzes
one or two elements. The niobium-tantalum polymetallic ore was dissolved with HF-HCI-HNO,-HClO,-H,S0O, and
extracted by 3 — 4 drops of mixed hydrofluoric acid, 5% sulfuric acid, and 5% hydrogen peroxide, instead of
conventional organic acids ( tartaric acid, etc) extraction system, which makes it possible that simultaneous
ICP-OES determination of niobium, tantalum, lithium, beryllium, potassium, sodium, rubidium, iron, titanium
and other elements in different stages of rare metal ore beneficiation test products is possible. The spectral line
intensity shows a good linear relationship when the concentration of elements is 0 — 500 wg/mL. The relative
standard deviation is 0.37% —4.77% (n =6). The method has improved the efficiency of the analysis of various
elements in the whole process sample and has been applied in the sample analysis of the smelting process.
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