55 45 5 1 IO 205 4D
2 A

MkR 4

Hydrometallurgy of China Feb. 2026

M 030 2 PR M — 5 T SR 5
kol RIEEGREE

S FKIBE A BE fb2e 5 0p TR 2E B, St M 758K 5530000

FE AT R S ) AR R B 2% AR B LR AT R R Bk = RIS . LS
AEK TSR X R X 5 R T Hksbe— R T ASE 48 TSR IRE MBS ks b T2
S s LA R T v B s L U R B ] (R B VR I (AR B i LU AR T S SR X IR S R e 2R
PO R P RERE IR B + B TP (U A B RS A T B SRUR A SE A A R TR SR A R R S
A 5538 R 78 4042 i DT 48 - JC 0 10 O s 6 1 B AE 600 °C R %5 b8 90 min, Fi7E 2 R E 80 “C L3RR Mk JiE
4 mol/ L JitPEHEE 400 v/ min & EABUT R H 6 ¢+ 1 FYBAESMF TR H 60 min, 8132 H R AT A 93. 4876 12 AR
U o RIETERE BE B T IT TR AN, WS Y BRI A B — i) R E

KR A AV AL R L R RS T2k

Vol. 45 No. 1(Sum. 205)

hE 4% S TF803. 21; TF826. 3
DOI.10. 13355/j. cnki. sfyj. 2026. 01. 006

AT RE IR 4 IR . 2 F AR b B /N 4
o B B B R H 8 L e, DR L T F vl A
IR B R A S B e &2
WG RE AL T B 25 3R & L7 Tl S 40
W T 1 7 R 905 7 0 L A R B VAR L S A €
G IR A R S T BT 3k B U i 8t 4 £
THE AR R A Bk B R I P R 2 Y
5% BRIt i RN 2 e (E 22 O A o 8 - L
A XE LA FE 201 2 0 R I P B R .
T 18 1o 80 AR DAV it (57 481 ™ 5% Y52 v 2 L 18
W R T A DN BT R A R T O G S AE S
J7 1wl

T AR 3 P4 R b X 2 IR A ARl B R
SRR A WAL DTV DIA O, J& T iR £ %
RUBRA, T2 i M T A0 A SRR e A A Ak, H
hE TR FE U R AR TR L0 Y
b b 210 1060 R b A T R o B
Fe i LA 1 AR A B IR TT R HT . SO
FAR TS ORI + AV BRI & AR L TR X
Y #s H#9:2025-09-19; 81T B #7:2025-10-07

XHERFRIRED A

XEHE:1009-2617(2026)01-0039-06

XN E R A .

FLHIT X T %6 - BB 8™ (% T & F JH 7 1 1 ik
ZARGNENTE . B LR R = B R TR A
A R BT BT I8, BB 0 3R B AR 2 5 0 &%
R AT AR e e % 8 RE AR 25 B 2 B A )
A% SR DT 25 P R RE o T B 5
SR 5 ik R A R e W TR Rk (RS
FRACES J B I A1 AT R e —3R HEET LB R
R ek 0 A L ey PR TE R BE B B X AU S
2 BONEIRAS . A R T B RS A
R L 58— IR TR R O A IR K S T
MREZ AR % R el B i L BEAR R
KA R be— R IE AR BLR R R A & CaO
B A A AR ORI R A 1) R 5 A R A 1
FATEFRET 15 Y R AR 7 A w3 A ) O

R AT AR 77 AR 4 TR L 4 A 7 AR
B A DO AN - ¥ NP B R e kit h e
WFSE T A BT 3500 46 48 8 8 b R 3R
BRI s b 4 AR T A X L A BT R LSS

EETA /< B IHE 2= BeRHIF L W30 B (Lpssyzxxm?202302) 5 75 3 7K Vi 5 2% B 15 & 5 B (LPSSY2023KJZDPY05) ; 75 #% 7k i1 £ 4 J= 11 B
(52020-2023-0-2-17) s M B B BT H AR B =W 58 | A M3 B (B A KY £[2020]049); 5t M A — i Lk wi A

(GZSylzy202103) ; H M 44 #H T H (B # 4 [2023]087 5.,

FE—EFEE A RN 1989—) T Ml b Hof, EEME T MO A G A RIRER S



- 40 - TR

2026 4F 2 A

B BB B9 XRD &3 K2 AN [ K 8 T | R b
R ) 26 0 266 e A A rh 2 IR R
THRAER B TS B T R A E] R B
PR R R R | A I AR B L A PR 3R R
RAMAREE I W E T REMNR L TZ5ME. B
TE N Ja 82V e 38 1 TGt 7 B LR AT R A
U R & T2 E — i B AL

1 KA S

L1 RBEH

B BB A SN N SR TS BRRIX
5% 1 by e LI B 4 o P T B B LB 40 . o i (200
FD R BEE By A TR A T s B S
BRI ICP-OESX F1 XRD 3 # #1885 b (4 3=
LUK MWL S5 R 3R 1 1 s

x1 FIHETHEETHERAK

Table 1 Main elemental composition of clay type

lithium ore %
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Fig. 1 XRD pattern of clay type lithium ore
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Fig.3 Effect of roasting temperature on leaching rates of

major metals in clay type lithium ores
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Fig. 4 Effect of roasting time on leaching rates of major

metals in clay type lithium ores
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Fig. 6 Effect of leaching temperature on leaching rates of

major metals in clay type lithium ores
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metals in clay type lithium ores
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control of such waste residues, the process conditions for extracting valuable elements such as uranium
and thorium from the waste residues were studied, and the effects of different leaching factors and
parameters on the leaching efficiency of uranium and thorium were investigated. The results show that
under the conditions of sulfuric acid concentration of 4 mol/L,leaching time of 4 h,liquid volume to
solid mass ratio of 4 # 1,and leaching temperature of 90 °C ,the leaching rates of uranium and thorium
reach 99. 9% and 88. 6% ,respectively. The result is better.

Key words: zirconium smelting waste residue;leaching;uranium;thorium
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Optimization of Roasting-Leaching Process for Low-grade Clay-type Lithium Ore
ZHU Shan,ZHU Yanxia,ZHANG Chenhu

(School of Chemistry and Materials Engineering , Liupanshui Normal University ,
Liupanshui 553000,China)

Abstract: Due to its late discovery, wide distribution, large reserves, complex composition, and low
grade,the comprehensive development and utilization of clay type lithium mines still lack systematic
research. A systematic study was conducted on the optimization of enhanced leaching process
parameters for clay type lithium ore in Liuzhi Special District, Liupanshui City,Guizhou Province. The
effects of roasting process conditions such as roasting temperature and time,as well as the effects of
leaching process conditions such as leaching agent hydrochloric acid concentration, leaching
temperature and time, stirring speed,and liquid volume to solid mass ratio on the experimental results
were investigated. The results show that roasting can destroy the crystal lattice of minerals such as
kaolinite, superphosphate, diopside, and lithium chlorite in clay type lithium ores, which is beneficial
for the sufficient contact between lithium containing phases and leaching agents during subsequent
leaching processes, thereby improving their leaching efficiency; After high-temperature roasting at
600 °C for 90 min,the clay type lithium ore was subjected to optimal leaching conditions of 60 min,
leaching temperature of 80 °C ,hydrochloric acid concentration of 4 mol/L,stirring speed of 400 r/min,
and liquid volume to solid mass ratio of 6 ¢ 1. The lithium leaching rate can reach 93. 48% and the
leaching effect is good. The method does not require any additives during the calcination process,which
can reduce pollution and lower costs. It has certain promotion and application value.

Key words: clay-type lithium ore;low-grade;leaching;lithium;roasting; process optimization



