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Table 1 Multi-elements chemical analysis results of the raw ore
Ta205 Nb20s Na;O K20 LixO Rb20 S Ca0 MgO AlO3 Si02
0.011 0.021 4.02 4.08 0.25 0.067 0.1 0.02 17.4 67.1
Zn Pb TiOz2 Zr0, WO; Fe U* Th* Ag*
0.0439 0.0177 0.042 0.041 0.02 0.87 39 16 1.42
* BALA gt
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Table 2 Multi-elements chemical analysis results of the raw ore
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Table 3 List of mineral composition and relative content analysis
results of the ore

Ty BE%|FYW SB%| TH S8/%
f;gﬁ - 0.0363 || KA 38.7933 || BEBRET  0.0083

g(g 0.0035 || KA 195934 || /LT 0.0059

HEE 00146 || B=® 23560 (| €4A 0.0009

A 0.0207 g = 79832 || 4B 0.0248

BER 00410 || HE 34457 || A 0.0129

WG 00021 ((BREFR 0.1635 ||BEKA  0.0006

NS 01569 || BB A 05593 || MBA  0.0048

FEET 00299 || EBRA  0.0922 g% 0.0031

B8R%  0.0012 ([EA 00027 ||EHA  0.0059

FEARTT 00024 || WA 01449 || HAk  0.0723

FEERTT  0.0007 || AREA 0.0032 || At 100.0000
BFE 263811 || | 0.0319
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AE; BT OFHERBRL, TRERT . NET.
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FEAFURBRRR. RRAEHTT Y.
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Table 4 Determination results of dissemination size of the main

minerals
$05% /mm KiRES AT 1% )
HEHT * $MREA SEZE

-0.64+0.32 / / 5.90
-0.32+0.16 4.07 / 15.92
-0.16+0.08 20.34 / 41.86
-0.08+0.04 35.09 39.95 28.15
-0.04+0.02 23.65 21.42 6.85
-0.02+0.01 13.22 19.94 0.41

-0.01 3.62 18.69 0.92

it 100.00 100.00 100.00

VAR RN E FE AR E 001 ~
0.16 mm RIRIRIEE N, EHELT +0.02 mm 83%;
h 41 & A B R A R -0.01 mm 18%, +0.04 mm
40%, HWHARAERENRE, FESBRA
KRN B, BRET Y.

2.2 BMESIR

MFREFIEEL -0.140.074 mm FLZR = ST R
HSTRE, ERAES,

&5 [BER (-0.140.074 mm) HMEIHER

Table 5 Results of magnetic analysis of the main minerals

(-0.1+0.074mm)
FalL /% B /%
R T PR 1% Tax0Os Nb20Os Tax0s NbOs
100 / / / / /
450 0.24 0.037 0.154 0.6l 1.26
650 7.17 0.126 0343 6193  83.90
850 3.53 0.036 0.049 881 590
1300 2.23 0.051 0036 781 272
E| X773 86.83 0.004 0.002 2083 622
it 100.00 0.015  0.029 100.00 100.00

RIBHEET VR, K2 HERHKT
BB TEEAE 500 ~ 650 mT, FIR&4EME K4
BT, MR aE AT, SNEE
650 mT BEMTEBEAABRENESE, EWEREL
HE, 650 mT P -RAMBAEL B R ER, &
1300 mT 3758 F 0] B 529 79.17% HI4EH 93.78% K
B, IEHLF &AL B 86.83%, B K IR IRMLIE
R, PR IERMERKA .

3 FEFYRHARSAT Yot
3.1 $RELH" (Fe,Mn)Nb2Os- $BEKH" (Fe,Mn)Ta20s

R A BHAMRE FH&K /@M% / BE
SRR RER . BBy AR I EM.
FARYETERRTMELRY (Fe,Mn)Nb:0e- %k
B (FeMn)Ta:0s, ZHEANERTENELRSEY,
¥ONEHERBORBERY &, (LR E RS
HERNFE 6. 7.
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Table 6 Energy spectrum analysis results of the chemical
composition of tantalite

MnO FeO TiOz Sc203 SnO2 WO3
4.53 1583 2.15 0.20 0.88 0.75

Nb20s
62.04

Taz0s
13.63

® 7 REKTUREREEITER %

Table 7 Energy spectrum analysis results of the chemical
composition of tantalite

MnO FeO TiOz Sc203
432 10.14 2.15 0.44

Nb20Os
15.16

WFEELH T AERNERKT REHE
FIRERT B, EEET T3 Nb0s62.04%,
Ta:0513.63%; % B % 7 “F 33 NbOs 15.16%,
Ta0s53.45%, MEGTEWRTHEE, HEA
B 8. Bk PISRE, BZAREY PREN,
AIEEAR A G AR LR A E

HERYT B W% D P TaOs 17.23%,
Nb:0s 54.38%, 2EE, FEH, &R -¥&R
HE, TR REERREER, ®ENRES

Ta20s
53.45

Sn0: W03
792 2.83

i, HRE, R 6 (%BF) ~65 (HRE) , B
ERESHBERM MM, 17 5.15 ~ 820 glem’;
Heptt, SR8, B d%Eds, Mitii
SHEE, IR, HR85%E 650 mT 5
HAEMTR, PESESNREST RS,
£ 800 ~ 1300 mT 3583 NRELMEF™ 5 o

WASRETELESR. HEREREDR,
ZHBEAGRHI, BB RE A SR RE,
o] RERHKT REERL. EERATHE
=8P, PHEBRATKA. AENBEESTUN
BRI, ER5BARREERILE.

3.2 $H4A&A (Ca,Na)(Ta,Nb)0s(OH)

& A B WA ¥ A AR Ca0 1043%, NaxO
5.76%, Ta:0s 82.14%, H20 1.67%. A AR E F XN
Ca fl Na, 1HE N U* & Ca**, 3F Pb. Bi. Ba
SPEN, BAMHEFHNTaMNb, LA TaNE, Nb
FE< 10%. & ANFEBAEESITE R IR S,

® 8 HARALFEMERINER %
Table 8 Energy spectrum analysis results of the chemical composition of uranmicrolite
Ta20s Nb20s U2 Ca0 NaO F TiO:  MnO FeO  Cex03 Nd203 LaO3; Tm203 PbO
68.47 4.51 12.15 5.79 3.25 143 1.70 0.08 0.17 0.79 0.09 0.02 0.03 1.52

. MRSHH, FEPHREESH, NAH
AHEMT R, F1Y Ta0s68.47%, Nb20s 4.51%,
UO212.15%, & Pb. Ce. Nd. La %W+t tE, 3
BN E Few Mn. BIMIGEAE, I - WMAECE,
EES9~64g/cm’, EREES ~ 6. BN AT H
B, BRBATKE. HIBRHEkLIE 7,
33 $4 Sn0:
BARLFEHBEESTER LK 9.
* 9 DBEAUFERBEEIRER %

Table 9 Energy spectrum analysis results of the chemical
composition of cassiterite

TiO2 FeO NbxOs SnO: Tax0s AbO;  SiO:
0.86 1.35 1.38 91.14 - 4.48 0.37 0.42
HRIWH, FATFEFHEAEYN Tas Nb
FFe, MRIEHEEE, BRALVETI AL SISRHA.

BREERES - RA4EE, SR #ERERAH
WrR, &RFE, EREFE6~7, BF 68~
7.0g/lem’®, Y. BAFERATAE. BERIE,
REKA. ZHEELE, REATREH KA TH
B, SER%F A,
3.4 B4$5F° (Mn,Fe)WO.

RO SBRARMEESTTHEN 52—,
BT SEESRT B REMEUNENER, nH
B, BORETG. MR, Mit% HEHRLM
AR, EEE. RLE. Tdh BET EAENEE%
S EE, ENERET . BET EES BREE,
HREEAS5~55, FHE7.12~7.51 glem®, BFREME,
KRS SRS AT, BT L2 RS
PR AR 100
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Table 10 Energy spectrum analysis results of the chemical
composition of wolframite

MnO FeO WO3  Sc203  Nb2Os  TiO2  SnO2
10.37 13.24 75.10 0.22 0.95 0.08 0.04

HERI0TH, BEy+HEES Nb. Sc,
%IJ‘]E)\ Tl\ Sn %o ZFWLEEPW‘WJ%%V%*&’U{W{

fiFREREMEKS (B9) .

3.5 $$B%E K{(Li,Fe)AI[AISisO0](F,OH)2}
VESE —CENEEESE, ASTYAE

8%, SHZBFEENHARESH=H. k8=

RRBEBEEMNONEELRET Y, HiLFARK

RRIESTERINE 11,

® 11 SESBEFEMBEEIITER %

Table 11

Energy spectrum analysis results of the chemical composition of zinnwaldite

F Na;0  ALOs Si02 K20 TiOz

MnO FeO Rb2O ZnO Cs20

Nb20Os  Ta:0s

2.95 0.20 19.67 47.80 11.06 0.06

15.99 0.96 0.10 0.00 0.00 0.01

B YLD LO241%, Rb0O098%, TaOs
0007%, Nb:Os0013%. S =B EXKER, HAE
REAR, &Y, BABHELE, ¥E29~33gan’,
EIREEE 2 ~3; Bl HuEEESEES
W EE, 450 ~ 850 mT 3SR NN~ &, T/
hEE T EABET Y, FRUHFRESHKS
AE. KAEE, ¥ MR ERSRT AL F.
3.6 KAMAX

PAREKAETENMMKANEKA, KASE
2115 58%, AL H 26%. HEKAMBKAILEA
FREE AT R LR 124 13,

£ 12 HBRKAEUFEHREBRSFTER %

Table 12  Energy spectrum analysis results of the chemical
composition of potassium feldspar

Na;0 ALO; Si02 KO RO FeO BaO Cs20

021 17.86 6525 1596 0.67 0.05 001 0.00

£ 13 MKAUPEREESIFER /%
Table 13  Energy spectrum analysis results of the chemical
composition of Albite

Na20 ALO3 SiO2 KO RbO FeO BaO Cs20

021 1786 6525 1596 0.67 0.05 0.01 0.00

MNERLR2.3AT &, #KASTFHE
Rb200.67%, K FE Rb0 0.10%. KGET Y
43H7: Liz0 0.006%, Rb20 0.066%, Ta205<0.001%,
Nb20s5<0.001%; A FEEGT Y 2Hr: LiO <0.005%,
Rb20 0.02%, Ta205<0.005%, Nb20s<0.005%. A F
AP KASERES, EEA MM, HeelE

RET PRI K, AIEAKART #HE, TR
miZA K R AR E.
3.7 #|E AlL[SiO4«(F,0H):

TEAFESE —TBNEE, STHEEMN
345%. HEREHR, TREH, HBELE, B
KEEHNS, EHENIS~3Tgm’s AENEH
AR ST R NE 14,

+ 14 HWENFEMBEESIGER /%

Table 14  Energy spectrum analysis results of the chemical
composition of topaz
F Al O3 SiO2 Rb20 FeO
9.03 56.43 34.44 0.06 0.04

EENTRAET Y, FESHRE. KBS
BAKAE, %2R,
3.8 RT

B 2 TEMTEREN, EF R AR 142 g/t
WL SHAT WL, TG SHLT IR,
[ i ABRAL T HLRS ™R, SRAE MLA 4M 47 I
W, EREVRTWMKRE L, BFERR.
RRE . WM. AT . BRERY AR
RS, KEBURT NS, BT mEEEE
¥ S T -
4 TEANTLEAET HFPHBRFRES

4.1 BHFHSE
HET AR FEIEAE 15,
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Table 15 Equilibrium distribution of tantalum in various
minerals

v BB /% Ta0s 58 /% Ta0sEE /%
HEBHY 0.0363 17.23 57.30
AR A 0.0035 68.47 21.95

EaEy 0.0156 / /

%3] 0.0207 448 8.50
RAAR ] 0.2342 / /
SE=8 103392 0.007 6.63

) 58.3867 0.0006 3.21

A 26.3811 0.001 242

®E 3.4457 / /

it 1.137 / /

it 100.00 0.0109 100.00

HEISAM, SFXEARKT MHES
TR REE, EK 55 E4 50 57.30% M
21.95%, BATEHS50%; B THREZ®R. K
ARMAEFHESFN 6.63% 3.21% F 2.42%.
42 RMFHIE

WEY AT FESEAE 16,

F* 16 RESTYHOTHIE %

Equilibrium distribution of niobium in various
minerals

Table 16

v S8 /% NbOs 5B /% NbOs MR /%

HEHED 00363 54.38 88.33
WMmEA  0.0035 4.51 0.71
By 0.0156 0.95 0.66
oy 0.0207 1.38 1.28
WALF Y 0.2342 / 0.00
HHEE8 103392 0.013 6.01
KA 58.3867 0.0007 1.83
R 26.3811 0.001 1.18
BE 3.4457 / 0.00
Hit 1.137 / 0.00

&1 100.00 0.0223 100.00

HE 16 TTH, REELEBHT T ORRE
£, EYPEHY DR LHFIX 8833%; BAE T4
M A BETHRESHN0.71%. 0.66%
1.28%; AW THRERE. KAMAEFHES
H4 6.01%- 1.83% F11.18%.

43 ERFESE
HET AP FESELE 17,
F 17 BETETYFHEEIAE

Table 17  Equilibrium distribution of lithium in various
minerals
/] 48&/% Li:O&E /% LiO7EE /%
YL 10.3392 241 98.31
KA 58.3867 0.006 1.38
A 26.3811 0.003 0.31
BE 3.4457 / /
Hith 3.8107 / /
it 100.0000 0.253 100.00

HE7OH, EFERFTHRESY, &
M ERERIL 8%, KAMARSTESTEE.
44 HHFHIE
WET AR FEIELIAE 18 .
* 18 HEXEVYPHTESE

Table 18 Equilibrium distribution of rubidium in various

minerals

LR SE % R0FE/% RbO HEER /%
BE=E 10.3392 0.98 50.35

KA 58.3867 0.17 49.32

A 26.3811 0.002 0.26

& 3.4457 0.004 0.07

HAth 1.4473 / /

i 100.0000 0.201 100.00

HE I8TH, WFrEREFTHREBAKA
O B RS BN 50.35% F149.32%, A

BEELLSEW.
5 & #®
(1) FEBRBRNIEERKMITERS, .
WA B T T AL, AT EGA R, A,
WER 1.42gt, AIERLYIET PEEREIK.
(2) ERTVUFENBREY, KAMME
A; SYTHURBYRRENE,; BUTyOH
KL, WRERT. WEV. HHT. BHEy
MESRT %; BANYy R TaHaERa2Z4, &
HHA; FEBTYUHKA. EKG. FHEM
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(3) TPHARTL 96% NEE < 3 g/em’® B
KA. A ZB%ERTY, EXZEAATH
BHER.

(4) ETVTBRTRILT IS, TEFH
. ®A. #A. BESY. A&46. BET.
BE%. ETARTYSRIK, EVUHLES
B ERETHERE, THREBEY 5HEEH
FEE. B RZFEERINRE, DEET S
ERUKFESE, BHLUKBTESE.

(5) T APERSY BRAREEESM 001 ~
0.16 mm KR ZRIGEE P, K +0.02 mm FIEHEE
W44 83%; B4l & %A kA RLE -0.01 mm 18%,
+0.04 mm 40%, HHEMBAEEEHEE; &
BREBRTHREVY, REEMAEANSHE, &
FEEET PR ETER.

(6) HAMEESOMT M EEHNERE
MELE, ROEBWERILEE, 650 mT LA LRt
BRELEMEWERR, & 1300 mT R EEYH
79.17% BIEERD 93.78% HI4R, JEBE™ MBI EH
86.83%. DHib, AIEBIRBLEME, TEMERY
87% WIkF , (BRFARGEIE , Fehdlfh itk
By PHEIBRAB K.

(7) EFEDEREY . ASKENT YR
AFE, BRETHA. 88, KARNAXS
HAOR;, BEEUHEHESRT T ORAFE, BF
THHRA. BA. BT+, &Es8]. KA
MAXRSRERLE.

8) BXERMFTHA=ET, BNLHEER
ik98%, KENMAXDIEEARSH. DEERF
FHREZBMNKAD, 05T RSN 5035%
F1 49.32%.
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DEEHATEE, TARATIED P ERKR.
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Review of Technology of Rubidium Extraction from Silicate Ore Resources
Fu Xin, Wang Ling
(University of Beijing Science and Technology, Beijing, China)

Abstract: In recent years, with the demand of new energy and other fields, the development and utilization
of rubidium ore has been rapidly developed. The rubidium ore mainly exists in granite pegmatite, carnallite
and potash deposits. At present, most of rubidium is extracted from granite pegmatite. Its resource
characteristics are large scale and low grade. The carrier minerals are mainly lepidolite, iron lepidolite,
pollucite and potash feldspar. This article summarizes the extraction process of rubidium from silicate ore
resources systematically. The extraction process of rubidium ore is mainly acid leaching method, alkali
roasting leaching method and salt roasting water immersion method. Acid leaching process has the advantage
of high leaching efficiency, but the disadvantage is that there are many impurities in the leaching solution,
which brings great difficulties to the subsequent separation. The alkaline process is mature, and the rubidium
extraction rate is high, but the amount of slag is large and the cost is high. The salt roasting water immersion
method has a high recovery efficiency and a small amount of slag, but produces harmful gases to pollute the
environment, and the generated gases are easy to corrode the equipment. In order to solve the problems of
low resource utilization, a large amount of slag and heavy environmental pollution in the development and
utilization of rubidium ore, the collaborative extraction and productization of aluminum and potassium are
the key development directions.

Keywords: Rubidium; Silicate ore; Extraction process; Environmental protection; Collaborative extraction
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Technological Mineralogical Characteristics of Songshugang Albitized

Granitie Type Tantalum-niobium Ore in Jiangxi Province
Zeng Qingyou, Pan Shiyu, Peng Shutao, Yu Hanfei
(Jiangxi Nonferrous Metal Geology and Mineral Resources Exploration and Exploitation Institute, Nanchang,
Jiangxi, China)

Abstract: The Songshugang tantalum-niobium deposit is a newly proved oversize rare metal deposit, which
holds the largest resources of tantalum-niobium in Asia. A lot of analysis and testing are carried out to
research the chemical composition, mineral composition, dissemination characteristics, magnetic analysis
and occurrence of the albitized granitie type tantalum-niobium ore in Songshugang mining area. The detailed
technological mineralogical characteristics research has provided theoretical information for the mineral
processing technology and development of Songshugang tantalum-niobium ore and the same type tantalum-
niobium ore.
Keywords: Occurrence; Dissemination Characteristics; Process Mineralogy; Songshugang mining



