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Research Progress of Lithium Extraction Technology from Spodumene

and Crystal Transformation

DONG Shuhao, YANG Yakai, ZHANG Hao, GUO Hui, HAN Guihong, CAO Yijun
(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Lithium extraction from ore resource is one of the main methods to prepare high-quality lithium
products due to its high reaction efficiency and short production cycle. Spodumene is the most important
lithium ore resource because of its high theoretical content of lithium oxide. Therefore, it is of great
significance to develop efficient lithium extraction from spodumene for the sustainable development of
lithium industry. The research status of typical lithium extraction processes from spodumene, including
sulfuric acid method, limestone sintering method, sulfate method, chlorination roasting method,
alkaline pressure boiling method and fluorine chemical method, were described. The reaction principle,
process parameters and reaction efficiency of each lithium extraction process were thoroughly discussed.
The advantages and disadvantages of existing processes were objectively analyzed and summarized, and the
improvement prospects of lithium extraction process from spodumene were summarized. In addition, the
latest research of phase transformation involved in the lithium extraction was also analyzed, and the
formation of y-phase and its influencing in the phase transformation were systematically discussed. It can
provide theoretical guidance for the preparation of lithium products in a short process from a-spodumene or
even without phase transformation.
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Table 1 Lithium content of several typical lithium ores
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Table 2 Advantages and disadvantages of different lithium extraction methods from spodumene

T ek EEwR R EETEI B
R L EEL P L IR BECRE A0 I R KB G K
~300 T i A o e A B
T ) " P B KB T B 5 L 0 7 1
i) REORBIEL  WEETORE TR T e a e e
~1000 °C THEREA PR Li T 2 f - : /
. PR WA TR 7 8 7T L AR 48 1 5
Wb e TR TR RO AREG S0 9290 WORIGFERZ 0 LA A TR B g LA
A 30— 4552
s BRI ST AL SR AT L ORI s B R g 2
aidegeste S TENTRE 5 0 Bl R B A ro~go I LLETE
gy RCOURICHRRR WO ML SRR IR L A
& ~1000C HAf S B S
AR S50 o B 75 o L T8 9 1 Ot L
FALSEE ) BRI ~100 CAefi RIS o MBAAEH 9295 T LEL & G 06 B BRI I

FH 7853 75 1 T 2 B i K [ i




o« 52

A48 GRERI /) (http://ysyl. bgrimm. cn)

2024 45 2 1)

2 ARAETG G A AL

PO A =M AL, AR A TP AR A
By o AT O PR L SE R B Ak e R R
B SRR SN LT AN 5 R & A R . LA I 3R
o FMEA PR T ZRZWTELE 1000 C &M T i
RN SR Y B ERME A, B A O T AR
B0 DL SR8 & A N . BEAN S FE o B R W A1 i HY
B AL B R A T RE BN O A Ry B A
o HME A ] B EL M AR AR R R kA
950 “C LA b, I H & W #4191, 78 A 28 2 72 L b
RE MK (27%) . v B A B BLE pHEEAZ
AT BTy B A AR S Y, TE B TR R B AR
h BHRNE AT . R AR G0N E Y B AR R kR
AA] 3 e

A W58 AL A3 3 TA R o BEME A B AL
B HEE A 2 v TR AR ARG e Ak AR R R DL
N SALAKJANT 85 BF 58 T & BN A4 A0 A5 1o
R a—>pt y B A SR . 45 SRR, 7EAIR
F 950 CHRET . Bk T Ny BAS AL AL A
mA R o BEREA . 7E 950~1 100 °C, #f fh & = Fl i
BB A IR S, Ry B A AEAE T 950 ~
1100 “C .{HFE 1 100 C4kLLhm# 10 min J5 . BE 5 P
REEH o FFEAM, RN pEEA. R,
B A TR B A B B R AR M. BB
o PR EEAL R v A B HRRE A O e R SHIs N

[
o

s g—Spodumene

(a)

0 f—Spodumene
y=Spodumene
(1(-)0) 012 ;ﬁ—Quanz
02 Jaoy
1200 C g oj g ] o
1175 C g T o o a
1125C ¢ ¢ 0 o
1100 Co g o _f 9 o ]
A3
1050 Ca e 8 No en 2y 7
1025 Ce g del @ & %5 hal . g
n——J\—_——MA-'
975 C el o o 8 o2 8 §.le
925 G o :i BB RN
875 C | i IR L B
800 °C .' UJ *H 8 9 g0 e 2 e
10 15 20 25 30 35 40
200%)

(b)

Temperature/ °C

SRIG R ARG 5 5 o3 o S /N R UKL . 2y B
AAEAERT B E B I A1 B 5 1 218 AU T 2 TR
WU 10 %, A, SALAKJANT %07 76 % o 41
A B n AR AR S o R A BIF 9 R R By R R
V) K 0 7 5 7T LN 58 6 B8 1 WAL, BRI o U3 B
TR P A AT ol A% 9 o Tl A AR e R R AR Y
JRI TR AR B AR 5 L AT DL R i — 2D Ak A R R e T 4R
HEENHEILES,

PELTOSAARI &1 3% FI % BN 44 5 1ok % 1R
AR 7 20 AR AN o BB B BAH AR Y 5 R
R IRy SRR T R AE . AR ORE RS T B
Ak A A SO AR L A R A R P (1197 °C
A 170 ) FEF LT 58 A0 pEMEA . TEH
TN A5 st (TR A B g v, 23R IR # 910 °C
BE k110 s JGIE b Ty v $E0E A . 0 7E F R
JnFGL 5,800 CHE Ly B A L. 1 100 C i #4
900 s Ji .y #RME A1 S8 A0 R B M A

ABDULLAH 45" 3% F R4 = i XRD 4% AR 48
N T o BROFE A AR AR o AR R AT BE A TE Y RN AR
Bl 1 Ca) Sy i B AR 7 XRD R AE 43 #7245 5L
Bl 1Ch) Ay 410 A4 0 76 i ARt i) ) 25 4 5 XRD —
e o R B SRR BN OB R ST R S AR
s ERUE Ty SRR G T B, LN A T 3R 4 5 i A
AR BEAE . JE SN DL A R T T2 A S
— AR AR AR K5 8 ok B A AH AE A REFE . Xt 4R
T — Rl AR A b B IO ) B e LI

15 000
-
- 12000

10 500

. -~
(200)a-Spd+ (100) 3-Spd

(111 a-Spd+(100) -Qtz

(020)a-Spd

9 000

_ Amorphous background

(111) a-Spd+ (1

7500
6000
4500
3000
1500

(110)e-Spd
(111)a-Spd
(101)e-Qtz

(200)-Spd

< =

200

B 1 $2IFRBEY (dsy =120 pm) HT-XRD3 58 XRD % (a) %7 500~1 045 C i # A 69
Bl %485 XRD — 4% & 2 (b))
Fig. 1 Selected high-temperature XRD patterns of HT-XRD3 (a) and two-dimensional contour plots of

synchrotron XRD of spodumene concentrate (dg =120 pm) heated from 500 to 1 045 C %]
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