H53 % Ho
2024 4£ 12 f

FEA RS
China Nonferrous Metallurgy

Vol. 53 No.6
Dec. 2024

513z AR E D, TR KA S5 R TR R IR A3 B UK AR A A e e mE g ) ] b A 0

2024,53(6) :13 - 18.

XU Guoyin, WANG Purong, ZHANG Cuiping, et al. Research on separation of valuable metals from Panxi iron concentrate

by hydrochloric acid leaching at normal temperature and pressure[ J]. China Nonferrous Metallurgy, 2024 ,53(6) :13 - 18.

R T T ER R 4 B LAk BB B
1 4 B 1 5 5T

21,23

rEep EER T R G
(1. ZERAE AR, WU BEELAE 6170005 2. PUERBEIRER AT DU 44 B R 52 %, D)1l 2EB4E 617000
3. E AU I T 500 %, )1 2R 617000)

(4 2] BOPRERT AR AT M IS, EOMRRA GRS AL T AN T E, 4
IR, AL KR FRFTELERZHAFTESZTHHT T RERE, ZETERMWBRETREGZRR
B yb iz a1 Rk B AR AR iR R £ B H R Fe TIO, v V,0; iRk 6y ¥ra, B3 5 HEM ST
PUAKBEGHG T P AR BN FRA T2 248, EMFREFTEZIORELLLHA LR
5K IE 20.5% F Hig B 12:1 Z et 3.5 h & B A4k & 600 o/min, % &4 T Fe V,05 f=
TiO, i# & % 5% 4 84. 15% .80.80% ,10.05% ,i% &+ Fe V,0, F2 TiO, S5 26.78% 0. 378% #n
32.58% , I T AR RGN T F 5 B IE MR PRSI 7o) £ MRS, B AR
HENE B, A BT AR B AR AR AR, SR TRE P 2R BT EREZH 0
e SR, B AR BE TR A A iR B AR B AR AR BRI AT AR AR 0F RS AR A

Rl B R — PR A SR R T L0 Y,

[CHE) ] AAKRBEERA ; Bk AL KD B BRIR
(IS ] TF823; TF841.3 [ SCHRARZEAS ]

DOI:10. 19612/j. enki. ¢n11-5066/tf. 2024. 06. 002

BEVUPLBRRE DR WA 2% 0 WU AS R RRIR , 2K
Bef = & L BRI RGBT, BIARLBR R Bk G 4
[ 7 JE R 50% A2 AT HOBREIR L O A 4
JEER L BRI BB o PURRERRE A 0 TS
PINBIXELR S A O, S B ER G F 1 e 2k
PRk VBR LA I A L3 B, LU A DR A% A
pat-DRE B e ol I S N IECIR AN R 7R T R DS S
MR sk 3, 8k PLE A S R, Bkt A

[ Wik F 8] 2024-08-26 [ &7 H I ] 2024-10-15

[FAHM] 2024-10-17 [ HARHEH] 2024-12-01

[5B—fE ] IREIEN(1983—) , DU EERAE N L, YU, BF5E 7 1)
NBHREE A o

[EEEE ] B22(1972—) , W BTN, Bz, B 52 07 1) o BT R 3¢
AR

[BEGTE ] P A BRI 00 R A6 7 BR s o i 3R Bk oG
BERORBEE S " (2022YFS0458)

FRF R H A ARLA

A [ XFEHS] 1672-6103(2024)06-0013-06

PO R R AL i A, TiO, i 20% ~25% L %K
AYRIE 10 pwm 2247, B BR D

AR, RSO IR G e L2 B, SRR
RS TP Ak BRI VR A 25 Il SR A SR
P Ah2 B B AT ST SR R AR G T R B i B A
T2 $ 0 T3 W 008 i - BRI n R R ¥ 72
BRI R - WA S T S T —E RS
SRIMT , X FAUBKBE R G 0 TR BR IR 1k 40 B 3K
R RAFAE BT SE 1 4 F 25 FURAS IR F R R
H T2 AERRRE A iy 2 M A Yt ) 45y Tl
HA—E R FMRE 3, WAL 230035 F1 4 BF AR %5 1E
HA BN . TR SOk R A
JoE AR SCLAZE VG Uk Rk 0 KGR JRURE B SE H IRR
FEANF T SR BR e R 3= 2 B Ak L B i 3 sk
B i R BRI R R ) T &,



- 14 - T E A &5 A

BRKIFEFALTA

PIIHR R B PR R A 7 B DR 25 5 R RDR g 1

1 5w
L1 it

AR T BB AR AR P A DUBRRE ™
K™, B8 —0.074 mm (5 1Y 62.90% , F20 PH
IR R BURA RS i R W26 1, ek
IR AT A R ILEE 2, R X G R AT L (XRD) 29
Pras R e 1 R

R 1 U2 WA RS R U
PRSI BTEER
Table 1 Analysis results of main mineral composition

and occurrence state of iron, titanium

and vanadium in the sample %
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Table 2 Chemical phase analysis of iron in the ore

( mass percent) %
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Fig.1 X-ray diffractometer (XRD) test results
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Fig.3 Influence of liquid-solid ratio on
leaching rates of Fe, V,0; and TiO,
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Influence of leaching time on leaching

rates of Fe, V,05 and TiO,
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main influencing factors for titanium and iron separation using

Research on separation of valuable metals from Panxi iron concentrate
by hydrochloric acid leaching at normal temperature and pressure
XU Guoyin'?, WANG Purong'*, ZHANG Cuiping', MA Lan'*"
(1. Panzhihua University, Panzhihua 617000, China;
2. Vanadium and Titanium Resource Comprehensive Utilization Key Laboratory of Sichuan Province, Panzhihua 617000, China;
3. State Key Testing Laboratory of Vanadium & Titanium, Panzhihua 617000, China)

Abstract: The composition and mineral structure of the Panxi vanadium-titanium magnetite are complex, making it
difficult to cost-effectively and efficiently utilize the valuable elements contained within. To address this issue, this
paper explores the use of hydrochloric acid leaching at ambient temperature and pressure on the mineral, examining
the effects of initial hydrochloric acid concentration, liquid-to-solid ratio, leaching time, and stirring speed on the
leaching rates of Fe, TiO,, and V,05. Additionally, the paper analyzes the mechanism of separation of iron,
vanadium, and titanium in the vanadium-titanium magnetite concentrate through mineral structural analysis,
reaching the following main conclusions. The optimal process conditions for hydrochloric acid leaching at ambient
temperature and pressure are an initial hydrochloric acid concentration of 20. 5% , a liquid-to-solid ratio of 12:1, a
leaching time of 3.5 hours, and a stirring speed of 600 rpm. Under these conditions, the leaching rates of Fe,
V,0;, and TiO, are 84. 15% , 80. 80% , and 10. 05% , respectively. The concentrate in the leach residue contains
26.78% Fe, 0.378% V,0s, and 32.58% TiO,, achieving preliminary enrichment of titanium resources. The
hydrochloric acid preferentially dissolves the main crystal mineral magnetite in the titanomagnetite mineral, with
iron and vanadium preferentially entering the leach solution, while the guest crystal mineral ilmenite and
independent ilmenite are minimally disrupted and enriched in the leach residue. This leaching method does not
require additional heating or pressurization equipment, offering advantages such as low cost, low energy
consumption and equipment investment, simplicity of operation, and environmental friendliness. However, the
leaching indicators still need to be improved, and further exploration of the impact of catalysts on the ambient
temperature and pressure acid leaching process is needed in the future.

Key words: vanadium-titanium magnetite ; separation of iron, vanadium and titanium; hydrochloric acid leaching;

normal temperature and pressure; mineral structure; catalyst



