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Table 1 Chemical composition of the ore

TFe TiO, V,05 SiO, ALO, CaO MgO S

Cu Co Ni SC2O3* C1'2O3 FeO ‘J:)%*j'!“

2002 692 0.14 3450 777 924 768 030

0.10 0.025 0.012 0.011 65.8 0.016 13.82 0.53

*ENT A glte

IgFS HEE: 2023-06-10

E&WH: WHIERETHE (2022ZHCG0124) ; H E M FE A mithfiCEEH (DD22021697)
TEERIN: XM (1975-) , L, E URN, WFHERY TR L ET WE0sT.
BEMES: WEZE (1977 , %, @R IEIM, FTMAFHMOHEA T/E,
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Table 2 Chemical phases of iron

H R R R BB R SRETTRER R, BB BT EERRER Tk Bk
EEY% 8.23 2.63 0.20 0.58 1.20 7.12 19.96
H Y% 4123 13.18 1.00 291 6.01 35.67 100.00
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Table 3 Chemical phases of titanium

ZF  BKERTRTIO, BRREERDTHTIO, HANTIO, & TiO,

TR/ % 4.46 0.49 1.97 6.92
T % 64.45 7.08 28.47  100.00
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Table 4 Mineral composition and its relative content

in the ore
/A i R Y% R VES S TR Y%
i3s3 11.35 P 3.42
N7 9.79 A 2.24
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Table 5 Results of electron microprobe analysis of
titanomagnetite

I MgO  TiO, FeO MnO CoO  Sc,0;,

1 0.021 0354 92796 001 0.135 0.012

2 0.027 0355 92451 0.026 0.092 /

3 0.041 0.113 92756 0.037 0.152  0.003

4 0.051 0.105 9225  0.015 0.084 /

5 0.041 0.112 92.606 0.035 0.109 0.005

6 0.043 0211 92.623 0.032 0.141 /

7 0.019 0.174 92.019 0.018 0.092 0.003

8 0.026 0.129 92561  0.034 0.195 /
Y 0.034 0194 92500 0.026  0.125  0.003

MR RL ST S R LR 6, KiAE+0.1 mm
68.41%, +0.074 mm 78.63%, -0.02 mm 3.55%, Ui
W A P A R R
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Table 6 Grain size of magnetite

Krg¢/mm +0.5 -0.5+0.10 -0.10+0.074 -0.074+0.04 -0.04+0.02 -0.02
T % 6.79 61.62 10.22 10.47 7.35 3.55
Rit/% 6.79 68.41 78.63 89.10 96.45 100.00

®7T KEKE R TFIRS L R%

Table 7 Results of electron microprobe analysis of ilmenite
J MgO  TiO, FeO MnO CoO  Sc,0,

1 0047 51447 47384 1531 0.0l /
2 0050 50.089 47.255 1507 0.069  0.001
30027 49992 48.059 1562 0.064 /
4 0046 49.526 47.543 1484 0.006  0.029
5 0033 49.008 48344 1408 0.072  0.006
6 0036 49.80 48.194 1515 0.073 0.018
7 0031 4932 48345 1508 0.055 0.033
8 0065 50.824 4763 1376 0.063 /
P 0042 50001 47.840 1486 0.052  0.011

1 . SKE1IRLE, SR ERIBARZK
Fig.1 Iron and titanium minerals are adjacent, and the edges
and fractures are replaced by sphene

30" um
[ =i

2 SRERE BRI A AN
Fig.2 Ilmenite particles are metasomatized along the edge by
sphene
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Table 8 Grain size of ilmenite
K g /mm +0.5 -0.5+0.10 -0.10+0.074 -0.074+0.04 -0.04+0.02 -0.02
TEY% 18.57 47.02 7.57 11.22 10.92 4.70
Fit/% 18.57 65.59 73.16 84.38 95.30 100.00
x9 ANARTFREINER%
Table 9 Results of electron microprobe analysis of hornblende
J Na,O K,0 TiO, MgO Ca0 MnO AlLO; Sio, FeO Total
1 1.229 0.257 0.587 12.088 11.956 0.242 9.296 44.561 14.918 95.133
2 1.277 0.224 0.574 12.522 11.926 0.201 8.981 44.934 14.695 95.334
3 1.478 0.306 0.587 12.258 11.28 0.271 9.688 44.149 15.249 95.265
Iy 1.328 0.262 0.583 12.289 11.721 0.238 9.321 44.548 14.954 95.244
34 B B AP BRI, BRI
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Table 10  Equilibrium distribution of iron, titanium and
scandium in ore

. N FRY% W% SEE%
R YR % TFe TO, TFe TiO, TFe TiO,
KRG 1135 71.02 050 8.06 0.06 40.52 0.86
D 979 36.52 47.40 3.58 4.64 18.00 66.48
FANAZE 6637 1162 1.02 7.71 0.68 3876 9.74
g4 3.42 /4080 / 140 /  20.06
EPAN: 209 1470 2.78 031 0.06 156 0.86
He 698 323 198 023 014 116 2.00
&t 100.00 19.89 6.98 100.00 100.00
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of Beneficiation Process of Rare Metal Ore after Closed Digestion

Lei Yong, Gou Yuxia, YiJianchun, Zhao Chaohui, Pan Gang, Yu Tao
(Institute of Multipurpose Utilization of Mineral Resources, Technology Innovation Center for
Comprehensive Utilization of Strategic Minerals Resources, Ministry of Natural Resources, Chengdu,
Sichuan, China)

Abstract: This is an essay in the field of mineral analysis. The ore sample was digested with Hydrochloric
acid. nitric acid. hydrofluoric acid. sulfuric acid in a closed polytetrafluoroethylene digestion tank.
Hydrochloric acid and tartaric acid medium is used for extraction. The Lithium. Beryllium. niobium and
tantalum in the prepared solution were determined by inductively coupled plasma atomic emission
spectrometry (ICP-AES). The emission spectral intensity of Lithium. Beryllium. niobium and tantalum
showed a good linear relationship with p(Li) and p(Be) in the range of 0~ 50 ug/mL. p(Nb,Os) and
p(Ta,Os) in the range of 0~ 100 pg/mL. The correlation coefficients of the calibration curve for Lithium.
Beryllium. niobium and tantalum were both 0.9999. The detection limits for Lithium. Beryllium.
niobium and tantalum were 0.1 pg/g. 0.5 ng/g. 1.0 pg/g. 0.1 pg/g, respectively. The proposed method
was applied to the determination of the actual sample giving recovery rate of 94.6%~ 105.6% and the
relative standard deviations (RSD n=11) of Lithium. Beryllium. niobium and tantalum are
1.08%~7.04%+ 0.65%~13.06%. 2.59~7.32%. 2.02%~7.60%, respectively. This method was applied
to the analysis of the standard sample and the results were consistent with the certified values.

Keywords: Mineral analysis; Closed digestion; Tartaric acid; Lithium; Beryllium; Niobium; Tantalum;
Inductively coupled plasma atomic emission spectrometry
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Process Mineralogy of a Titanomagnetite in South Yunnan

Liu Feiyan', Xie Zhiyuan®, Deng Bing', Zhang Yuan', Liu Yingdong', Zhou Jiayun'
(1.Institute of Multipurpose Utilization of Mineral Resources, CAGS, Chengdu, Sichuan, China; 2.Sichuan
Geological and Mineral Resources Group Co., Ltd, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of process mineralogy. A titanium magnetite ore in Yunnan not only
has high iron and titanium, but also is associated with scandium. In order to realize the comprehensive
utilization of the ore, the process mineralogy of the ore was studied. The chemical composition of the ore
was identified by means of X-ray fluorescence spectroscopy and chemical analysis; The technological
characteristics of the minerals were studied by means of X-ray diffraction (XRD), scanning electron
microscopy and energy dispersive analysis (SEM-EDS), electron probe microanalysis (EPMA), and the
occurrence state of scandium was emphatically investigated. The results show that the main carrier minerals
of iron in ore are titanomagnetite and amphibole, followed by ilmenite; The carrier mineral of titanium is
mainly ilmenite, with a small amount occurring in sphene; Scandium is mainly distributed in amphibole. The
results of elemental distribution show that the theoretical grades of iron, titanium and scandium are 71.02%,
47.40% and 96.63 g/t respectively, and the theoretical recoveries are 40.52%, 66.48% and 97% respectively.
The mineralogical factors affecting the recovery index of mineral processing are analyzed, which provides a

theoretical support for the subsequent beneficiation and smelting process.
Keywords: Process mineralogy; Titanomagnetite; Occurrence status; Scandium; Comprehensive utilization



