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Table 1 Results of chemical analysis of the raw ore
Sc203 TiO2 TREO SiOn AlOs Fe203 MgO CaO Na;0 K20 V205 Nb2Os
0.00544 5.86 0.19 343 37.58 6.77 0.351 0.38 0.956 0.137 0.096 0.029

HE A4, EFHE Sc0s 54.4 g/ts TiO:
5.86%, # 1+ TREO BN 0.19%, FEhERS
4 SiO: F1 ALOs, EB737H 34.3% F137.58%, F
BRFAAD FaO: B AN 6.77%. M4, ZFHLY
B H Nb2Os 0.029%. HEYHORHA, B
TP MR A EE.

GEVEE. XHLRTHST. MLATYH
;oatr, BV T YURSREBAEK 2.
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Table 2 Mineral composition of the raw ore

P mibke Sk —KBE Stk B BME ME
A A B4 F WF Wy A

SE /% 78393 14.466 3266 2.432 0.018 0.013 0.002

mF 2T, B PNy MEENER
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3.266%o
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Table 3 Results of preliminary test of each technology

s . PIRH B H
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Fig. 1 Results of the dosage of Na,CO; tests
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Fig. 2 Results of roasting temperature tests
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Fig.3 Results of roasting time tests
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Fig.4 Results of the concentration of HoSO4 tests

HE 4R, BMAHBRKE, STMEKBRE
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Fig.5 Results of the ratio of liquid to solid tests
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HIEZHZ ) 89.98%, ERHNIRH R A 80.55%.
3 & #

(1) UNEES. 4. BLELFF, &L

UMLV%%ﬁﬁE,5%%%m%Rﬁﬁﬁﬁ
TH AR, BERE. THEE - RES AR
BRI AT« BRERILIS S - KR TR B
RIREF, BHEMERHERK.

(2) ZEIV EHEKERE, 2MHBEHE- B
BiE, KREHBH, BRERBERBBK, &K
IR WX, i AR SBHRR SRR KR .
HE KR B R ] EY AT DL B AR e R i R o D
PR X Fy 1) R

(3) X ZF LY, ML E-BRETLE
EHEMERFMAN: RERWAHE 80%, BREE
800C, KEHERTIA]l 1 h; EHIIBHEMGN: 10% 5
B, WAL 20:1, BHBIEE 60C, AR HA A 2

B HZE N 89.98%, £KMIZ HHEEN 80.55%.

58 Xk :

(1] 24, MIEN, kBRES , & . LB ﬁ M. JE5 - F
F iRt 2016. 11,

Li M, Liu Z G, Zhang X W, et al. Modern metallurgy of rare
earths[M]. Beijing: Science Press, 2016. 11.

2] i, TR, K, 5. AR EEILR 01 977745
SFA ,2018(4): 7-12.

Zhang B, Ning Y K, Cao F, et al. Current situation of worldwide
rare earth resources{J]. Multipurpose Utilization of Mineral
Resources, 2018(4): 7-12.

(3] Mg %, HA  RAUEMBREB T L THE (M) L5
FlEEHi AL |, 2006. 115-120. ,
Chi R A, Tian J. Chemical metallurgy of ion-adsorption type
rare earth ores{M]. Beijing: Science Press, 2006. 115-120.

(4] SR i AT BRREATTEEMBERRTZHA

[Dl. BY) : RAE T K, 2014,
Xu H S. Research on the basic theory and technology of high-
temperature acid conversion to precipitate Si for high-silicon
zinc ores{D]. Kuming: Kuming University of Science and
Technology, 2014.

(5] g e . MRSy KM R R & TR AR
(Dl B9 : RHIE TR, 2016.
Yang H L. Research on hydrothermal acid conversion of high-
silicon zinc ore and polymerization precipitation behavior
of silica[D]. Kuming: Kuming University of Science and
Technology, 2016.

(6] LB . MEENHEY ERE TZ XERHIR D]
B BOIE IR, 2012,

He S M. Experimental and theorical research on pressure
leaching of high-silicon zinc oxide ores[D]. Kuming: Kuming
University of Science and Technology, 2012.

(7] Bkl , BEXOR, BAF . GRS BRR BT
TR (1] WA )R |, 2005, 21(1): 14-16, 49.

Chen Y H, Qin W Q, Huang H J. Development of silica-removal
study on leaching high-grade silico zinc oxide ore with sulfuric
acid[J]. Hunan Nonferrous Metals, 2005, 21(1): 14-16+49.

8] TX¥% . muEsgPBERDRE 0. 7™ &&eMA,
2019(5): 48-51.

Ding W T. Experiment of hydrometallurgical leaching of high
silicon zinc calcine[J]. Multipurpose Utilization of Mineral
Resources, 2019(5): 48-51.

[9] Terry B S. The acid decomposition of silicate minerals part
II. Hydrometallurgical applications(J]. Hydrometallurgy, 1983,
10(2): 151-171.

[10] Terry B S. The acid decomposition of silicate minerals
part L. Reactivities and modes of dissolution of silicates[]J].
Hydrometallurgy, 1983, 10(2): 135-150.

(1] & H, XFR, K, & . FE Z LB "
T H5ABAERR TR [J]. BRILKZAARES
R, 1995(3): 87-91.

Zhao J G, Liu ] M, Zhang X, et al. Mechanism of high
temperature reaction of quartz, alumina, kaolin and sodium
carbonate[]J]. Journal of Natural Science of Heilongjiang
University, 1995(3): 87-91.

(12] 25, BOA4, HOR , 5 . @IS LG RARHEEA
by K& LB 4A RS STER (). BRI K28 RFHE
4% , 1999(1): 90-93.

Zhao ] G, Huo L H, Zhang B, et al. Active ingredients of kaolin



* 126 -

¥ EEaTA

2020 &£

alkali roasting clinkers, structure & morphology of the 4A
molecular sieves synthesized{]]. Journal of Natural Science of
Heilongjiang University, 1999(1):90-93.

(13] 8/, HB, PMER . B SCR LTI IUZRE
R — RALEK (1) A RSR : BRI |, 2019(12): 23-28.
Zeng X Y, Mei Q Z, Sun Z Y. High efficient recycling of TiO:
from waste SCR catalyst by Na;COs3 roasting and water
leaching(J]. Nonferrous Metals: Extractive Metallurgy, 2019(12):
23-28.

[14] Lahiri A, Jha A. Kinetics and reaction mechanism of soda

ash roasting of ilmenite ore for the extraction of titanium

dioxide[]]. Metallurgical and Materials Transactions B-process
Metallurgy and Materials Processing Science, 2007, 38(6): 939-
948.

(5] HALE . BLRBMEA (M), dLR : e TR,
2006.

Huang L H. Technology of extracting rare earths[M]. Beijing:
Metallurgical Industry Press, 2006.

[16) B3 . MR SEANO—NER (). BRAEER:
BARER , 1963(3): 1-8.

Dai A B. A theory of polymerization of silicic acid[J]. Journal of
Nanjing University: Natural Science, 1963(3): 1-8.

Experimental Study on Roast-leaching of Scandium and Titanium from a Clay Mine in Sichuan
Han Shihua, Yang Xiaojun, Yu Xinwen, Chen Fulin, He Ting, Yu Futao, Liu Zhigang
(Evaluation and Utilization of Strategic Rare Metals and Rare Earth Resource Key Laboratory of
Sichuan Province, Chengdu Analytical & Testing Center (Chengdu Mineral Resources Supervision and
Testing Center, Ministry of Land and Resources), Sichuan Bureau of Geology & Mineral Resources,
Chengdu,Sichuan, China)

Abstract: For the scandium, titanium and rare earths-bearing clay ore from Sichuan, preliminary
experiments of sodium salt roasting-acid leaching, direct leaching, sulfatizing roasting-water leaching, and
blank roasting-acid leaching were conducted. Results showed that the recovery of scandium and titanium by
direct leaching and blank roasting-acid leaching was unsatisfactory. The recovery of titanium by sulfatizing
roasting-water leaching was high, but the recovery of scandium was relatively low. Experiment results of
sodium salt roasting-acid leaching showed that under roasting conditions of Na2COs dosage 80%, roasting
temperature 800 C , roasting time 1h, and under leaching conditions of sulfuric acid concentration 10%, liquid to solid
ratio 20:1, leaching temperature 60 C , agitation leaching time 2 h, the leaching rates of scandium and titanium
were 89.98% and 80.55%, respectively. Liquid to solid ratio has a significant effect on the leaching rates
of scandium and titanium, and increasing liquid to solid ratio can temporarily solve the poor filterability

problem caused by silicic acid.
Keywords: Clay ore; Scandium; Titanium; roasting-leaching; Silicic acid; Filterability
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