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FE3E 1.5 L/min, W0 & BE 15 mm, WO 5 SRR 3
IR BUEE, B S s,

2Bl £k . Li:670.784 nm. Be:234.861 nm.
Nb:292.781 nm. Ta:240.063 nm.
1.2 tRERRMNEZT

B, B He. BHARHERE AR 1000 mg/L;
H 1% WA T2-0.5% hIREHARE, FLililk 100 mL
REPRAERR (R D o FTAIRFIER R AR B M5
Moy RTa, KRR TFIK.

F= 1 EARRPE. B F BREKE

Table 1 Concentrations of Li « Be. Nb and Ta in the
standard solutions

&8/ (ug/mL)

PHER B Li Be Nb, O, Ta,0,
1 0 0 0 0
2 0.5 0.5 0.5 0.5
3 1 1 1 1
4 5 5 5 5
5 10 10 10 10
6 50 50 50 50
7 100 100

1.3 ZLWrEE

2 4 73 AT 70 F B &= AR 0.1000 g ~0.5000 g
CKiffi % 0.1 mg) & 105 C HEFHRES:, & T
RV G SN % A s, AN 4 mL 1 7R .
3mL R . 4 mL &%, 1 mL &, %W, T
InFAH En#a] 260 C JE 4R LL R 4 N, BT
AH, MUNE S, AR EndA R E R H
M5, 10 mL 100 g/L i f1 B8 -5% &k IR %5 1 I # 4
I, AEIEA 100 mL, FEATE BRI B[R AE 5
HIVE P 5 . 2 AR 45 11 H ICP-AES J6i
I E R, B, BE. H, ShlbrdEdh g, RIEM
P77 R SR R
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292.781 nm. Ta: 240.063 nm.
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VAR A BRI 04 0.25%. 0.5%. 0.75%.

6.0%, ] ICP-AES 524 B LA 2 54 0 A 1R

1.0% 1.5%. 2.0%-. 2.5%. 3.0%. 4.0%. 5.0%.  IKE. 450K 1,
2 TEFE@RIERAEENELE/ %
Table 2 Comparision of determination results by different digestion method
- JCE 'l s ey A A . b B H A
Li,O BeO Nb,Os Ta,04 Li,O BeO Nb,Os Ta,04
K1 5.49 0.18 0.0748 0.0323 5.47 0.22 0.0727 0.0291
FEdh2 0.14 0.0038 0.0026 0.0012 0.15 0.0044 0.0027 0.0011
FE3 137 0.0425 0.0023 0.0008 1.34 0.0495 0.0027 0.0009
Bt dhd 5.34 0.22 0.0034 0.0024 5.26 0.29 0.0036 0.0031
- T o A ey A I B K ‘ dE AR B A
Li,O BeO Nb,O, Ta,0 Li,O BeO Nb,Oy Ta,0
B 5.48 0.23 0.0809 0.0412 5.49 0.25 0.0811 0.0391
B2 0.14 0.0058 0.0022 0.0013 0.14 0.0062 0.0020 0.0012
FEdh3 132 0.0668 0.0023 0.0008 1.33 0.0691 0.0031 0.0010
B4 5.31 0.35 0.0036 0.0025 5.23 0.39 0.0037 0.0033
120 TN I 22 B A R G ASC28 IS (R A8 PR ™ B+
100 o GEAREEAEAE ICP-AES ME M & @ 4t
s 80f BRI TP ST, AR SCREL 10 mL 100(g/L)
% 60 WIAT-5% SN S R -
T4l 24 FoEHHIR
ol - Ta,0, [ D7 VAt BRATE Ay 43 B 7532 23 A o e T ) 1
L mhvonRE RIGHR, 55 97 P00 1 A BT R 2 A B A
o234 s 6T HBRAT DG, I 55 I 2 R A )
B CRRERE PR RO . RGN IE T, 45 1.3 5%
Fig.1 Tartaric acid concentration

P PRI, VA R PR R PO i TR R . A
PR MW, RHH 2K T X e s, 4
WA TRIE S 1% &L LR, edH i He BOR #
L3 100%, APRIEILEARRI, XAR TN
Ik 22 1R AR A2 I S RS T O o 3 T
FBRITHRIE R 1% (ELBR IR TAET, &I

B TR LN E 11 AR S FEIR, AT 45 2R
3 fbRUE I ZE T EAS BB . B, He. BHIR L BR 4
Wk 0.1 pg/g. 0.5 pg/g. 1.0 ng/gs 0.1 pg/g.
2.5 foAREYER

OB TR T A1~ A4, A — & B A4
B He. BRREAR, 1.3 SR AR TRE T
I 5E FETE S IR WA 3.

&3 IAREY (n=3)
Table 3 Standerd addition recovery (n=3)

\ Li,O BeO
B marive AR WY  FR RS AENe A% WETHEN R,
Al 5.49 5 10.30 96.2 0.25 0.25 0.49 98.3
A2 0.1441 0.1 0.2421 98 0.0062 0.01 0.0168 105.6
A3 1.33 1 2.34 101.3 0.0691 0.1 0.1712 102.1
A4 5.23 5 10.12 97.7 0.39 0.5 0.88 97.66
RS NoOs o 05 N
KRS E/%  IAE~% W FEHE%  BliE% FHERERE% IAE%  WEESE% B %
Al 0.0811 0.1 0.1802 99.1 0.0391 0.05 0.0901 101.9
A2 0.0020 0.0025 0.0044 94.68 0.0012 0.001 0.0022 96.4
A3 0.0031 0.0025 0.0055 96.2 0.001 0.001 0.0020 95.2
A4 0.0037 0.0025 0.0062 101.9 0.0033 0.005 0.0082 97.7
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105.6% 2 [0), Al e e e, Bl 9. GBW07183-5 2.99
L TR E 2K GBW07183-6 2.98
2.6 FIEEHBENERE GBWO7183-7 3.01
ARG R, 8. Y. HITRME GBWO7183-8 3.03
FHRAEY) GBWOT183. GBWO07184. GBWO07185, GBWO7183-9 302
GBWO7152. GBWO7154, 4 1.3 525 /AT 11 gﬁx’);:ii? 222
o S g e T ,
“ﬂqiﬁﬁ%%%ﬁizgmgﬂ&mg Her ! |
Table 4 Precision and theu;ccuracy of the method WIEE/% AsE 3.02 e e
PEMRSS  L0  BeO  NbO;,  Ta0 RSDIY% 0.5
GBW07152-1 046 0018  0.0031  0.0040 HE IS S L0 BeO  Nb,O;  Ta)O;s
GBWO07152-2 046 0017 00030  0.0044 GBWO7184-1 3.86 0018  0.0088  0.013
GBW07152-3 044 0018 00028  0.0050 GBWO07184-2 3.80 0018 00082  0.013
GBW07152-4 045 0019  0.0033  0.0047 GBW07184-3 3.83 0016 0.0086  0.014
GBW07152-5 0.44 002  0.0029  0.0048 GBWO07184-4 3.92 0.017 0.0093  0.013
GBWO07152-6 047 0017 00031  0.0050 GBWO07184-5 3.86 0.019  0.0086  0.012
GBW07152-7 045 0018 00027  0.0051 GBW07184-6 3.88 0.017 00083 0014
GBW07152-8 046 0019 00032  0.0045 GBWO7184-7 3.89 0.018  0.0089  0.014
GBW07152-9 046 0018  0.0028  0.0047 GBW07184-8 3.80 0.016  0.0085  0.012
GBWO07152-10 046  0.017  0.0030  0.0051 GBW07184-9 3.83 0.017  0.0084 0015
GBWO7152-11 044  0.017  0.0026  0.0046 GBWO7184-10 391 0.019  0.008 0.012
WETHME% 045 0018 00030  0.0047 GBWO7I84-11 389 0.016  0.0085 0014
WSEA/% 046 0018 00027  0.0049 WHETEE% 386 0017 0.009 0013
RSD/% 2.28 5.56 7.21 7.17 A/ % 3.89 0.016  0.0081 0.013
TS L0 Beo  Nbo.  Tao, RSD/% 1.08 6.59 3.96 7.76
GBWO07154-1 0.78  0.032  0.0046  0.0083 FRUED) 5 Li,0 BeO Nb,O;  Ta,Oq
GBW07154-2 079 0034  0.0048  0.0081 GBWO07185-1 0.011  0.0020 0.53 1.01
GBW07154-3 081 0033 00052  0.0086 GBWO07185-2  0.012  0.0018 050 1.03
GBWO07154-4 076 0033 00046  0.0094 GBWO07185-3 0012 00016  0.52 0.99
GBW07154-5 078 0032 00050  0.0086 GBWO7185-4  0.011 ~ 0.0013 049 1.02
GBW07154-6 079 0034 00048  0.0088 GBWO07185-5  0.011  0.0017 050 1.01
GBWO07154-7 077 0031 00044  0.0089 GBWO7185-6  0.010 ~ 0.0019 051 0.98
GBW07154-8 080  0.030 00046  0.0085 GBWO07185-7 ~ 0.010  0.0018 051 1.05
GBWO07154-9 078 0033 00049  0.0084 GBWO7185-8 ~ 0.012  0.0017 053 1.03
GBWO07154-10 077 0.036  0.0043  0.0082 GBWO07185-9  0.011 ~ 0.0014 052 1.04
GBWO7154-11 079 0.035  0.0051  0.0085 GBW07185-10  0.010  0.0015 050 1.02
WM. 078 0033 00048 0.0086 GBWO7185-11 0011 00015 052 Lol
ETE/% 079 0033 00042  0.0089 W F4M% 0011 00017 0.51 1.02
RSD/% 1.84 5.25 5.92 423 UNERD 0.011 0.0012 0.52 1.02
TGS L0 Beo  Nbo.  Tao, RSD/% 7.04 12.72 2.60 2.01
GBWO7183-1 3.00 M 4 AT VR Y, 07 V000 A e o i) il e
GBWO7183-2 3.01 5 WEHHEAR S, &EKT —f i bRk
GBWOTIE3-3 00 (i ZE#AE 7.76% LUF S &5 RN T P S I b e

GBWO7183-4 302 ZEHLE 12.72% LR, S0 @ i T 4
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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
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