2025 410 H

TEEaMNA

Multipurpose Utilization of Mineral Resources

5

« 3] .

4 00 R J% LA (7 P i
MEL, REE, KEE, #L°

(1. IAEEMRNEHRARLR, TITHEEREM~mREMETRERARARSL, T
A RE& 330001; 2. SEUFKRE, XE BHREMN; 3. WIETIWXRE, BRI
M/RJE  150000)

T A0 B R A R AT W A R DL AR R R A A B AR SR R, T A B SR
AR BB R EAAEZE R . I 30ET XRF. XRD. 7R RENR . SEM M. FLEREE MM 45 RAE T Bl ik 1
PR M 2 RPN, WA T O A S B O B RV . G5 A SRIG W TS DUERT T SCIR A 4518, )T
ARFE BT T A E AR T DUE VR AR . ALK TS B KRS, AT
EFAPRE AR 5K TR KUE S SRRADRL BEAEMRIAE . IR SCIIR T B A AR 2 BRI AR A A
P77 T IR 53t 2 Ak AT o SRR AN R R A o R SR AR B P g AR i tH A B, OB AT ] R R
%,

RERIE: B, MM BB MR

doi:10.12476/kczhly.202402200068

hESHKE: TD98Y;TUS28  SCRAFRERD: A  XXEHS: 1000-6532 (2025) 05-0031-10

SIAME: MREKR, RER, KRS, 55 [ A BY O BRI R LM A BT ZRIR (0] 77 455 R, 2025,

46(5): 31-40.

CHEN Zhongfa, SONG Xinjun, ZHANG Yuyue, et al. Comparison of the characteristics of domestic

lithium ores and lithium slag and its application for building materialsization: a review[J]. Multipurpose
Utilization of Mineral Resources, 2025, 46(5): 31-40.

B [ X “Bras i, Bk R UK A S 4 HE
Bk, A SR AE & TR e I OT K SR AT 1 ik 2
BR S JUHGRAERT eI r AT ML AT T 2 KR
RB, AT ML AR — BRSO 5 T T IR T % B
PR fEARZ B, B O B B R
XA 2 T AR S A S R S R B
T ECFT SR T I IR A T A R, T RE IR
IR T 2 A UECRA T, L B B
RO R EM B Z —, LB S
xJE Hai 2,

Hh LA T R A [ 2 R 2

Wi HE: 2024-02-22

A, OEEEA. Bt BHEKA. B
RS A o R R B A 15 2 ML A
PERLHT, 3K o T AR A R o L A R
iy, JTAESREG,  HorbEA G S R
B, AEREERD. AR HAMEME R, fE
hEVLVE B FRA A M R KK A S BT
R, I EAEROR M E A H B, R
o PR RS AN LA T A S B Bk
W BB A TS R AR DL L R/ S
B, H AT SR BT R HP A s AR 2
B KA SR 3 B 7 SV VIR AN W ™= 2E, an

HEE&WE: THAESAPIRITRIIRE (20214BBG74003) ; VLA & BB R A S iHR- = R AR A # L
ANEEFETH--HEAA GERZ (20232BCI23071) 5 VLA E A AITRITGE (20214BBG74003)
EEE N BEK (19932 , 5, TN, EEMELIES BRI T/E.

BEEE: G (1990 , 5, @HPLRM, FENFEEIERERE . BIREMCHFIH .

FOE N AR

T BE PR S5 7 TH A


https://doi.org/

$32. e =il

2025 4

SRH B b TR 2 ) 2 M A R K i T
G, TRITH G R A8 7 Y 0] JEC Al 4033t e ¥ ¢ Al
IR ATTIRE . A S8 =Bkl T A S
oA, P AR AR A BT AFE, B
A0 By TR F AR R AN [ SR R X 82 ) B2
YT [l S i

AR SCHE VR B A 5 Bl 2= B A0 4 B S Al
b, FRESRIGAE HERA 7O S S BT AR
SRCHR I T 7 A A PR RS B DL R B T AR
USRI S I STt e, IR RV TR A A S
B BV HT U B L2 B T R ATR]
RETE.

1 #FmREENERETYS

1.1 #EEANRFEHSRETZ

UM A XM o-fE M /A, LiES 7R E
[SiO,] VY 1 44 H1 [A1O,] J\ THI 44 v 8] T R A2 5E 45
Ky, A5 a-BEMEAEEIER, BRERRR SN, L
AN B MR R A R oA E 1000 C
P E5 32 DU 77 b R ADIRES R 1) B-4 A, ALEX
T # Si AL E IR [ALO,] DY, Lit#h7e H
i 7 RIAFE T A S B, 1 BRI 3 4% 1A
pn R AR R R A BRI S s e T, S B-
A AT S S A

B ARRETZ - REEL L. #
BE . RGP ROX DYIE TP . A H AT =B
ML ZANM, pnl 2Rk, AKA%E. i
[ I W A o R N - AN IR A
VEU S AR R I A B RE At S R A
A AR PR IR T R R T2, R A RS
S ANYSE

B-Li,0-Al,0,-4Si0, + H,S0, (i) —

Li,SO, + AL, O, - 4Si0, - H,0 (1)

12 ExBRFEHSRETZ

BB — P LB EARAERR S, fEth
TS AR BE &z BERT A A 80 2 BEF R 7
WY E TS ET Y. BB RN
K {Li,-xAl,+x[A1,xSi,-2x0,,](F,0H),}x=0~0.5), J&
THERMR, HREHEEBONTE, ZiFmiE iR
UL, E R R Al FOIREE AR, WS 4
=R, HEAG R TOT B (B 1, i
AU\ AR AR DU AR e 28, Hd T AP

J5 [F) R BUAX T 73 Si* 3 B T8 R Ay AN P-4, 17 2 (]
TR LA 5 R LA R e P B T AT A e, A
3 APT. LitH7e T SRS M o i )\ AR &

B 1 $#BR88RE4 TOT =EMEERTRE
Fig.l Schematic diagram of TOT spatial configuration
structure of lithium mica crystals

A RPN SR R T 2R U 32 2
B AR R A . AUE AT SUA A S 5 —
e, MRS T Z 0 N IURE: BRiE.
W EBREL R ZIEM AR B RN, o R R
0 3R VR PR AR H AT [ 3 W s B T,
B BB R ] DLIA B 96%!% . 41 5 BERT I NV N
FE B 80% HIBIER #5 5, £ 900 'C T 45K 1 h,
K5 Joe e B 2 B 350 AR AN IR AR e AS 22
L. G SRS R bRl . SR 5% —
SERIE LK TEIRIZ &5 R e B R B sl g
ek, HEEHRBBARHE, 5ok
F T 1) % B R AT
1.3 $EBEFEREFIRK

B HE R TR SR AT 3 H e oK, R E P
TR R AV 2 36 22, B IR A AR 7 (1) [ B £ Bl
FHE P E, A KR HE A R U™
FE B R AL AR P, BN 2 AR S IR B
sk bR, LI EEAE MR LR KA
SRIEAERT, 2R R A Al 1 B v P S HE AT
15 U0 2 BT AL B AR LA — o AR, BB
TEXT 2 IR L A G, B T HEEMEI
BLRIFD RS . IS R R, BRI A
HAFTEHEHEAL IR, RIS A AL
ANEL, BRRAE TS LR R AR AV M 20 ¢ F
55t NS, IR EHEAE 5 B — 7 TH 2 T A
T& . ARFFRXAEP BT, S84
BERHEREEARMA, EHE/HEHRLE
A b BRI BB () SR A BRAL PR RS, IXFEA BEIT R
N B SRR R T In B AR e R S
WiIE; A — A7 T 2 Al 2 v 2@ A 1



% 5
2025 4£ 10 A

BB A S B RART BRI A S AL B 2 33 .

WFARAREEN, HBEEHTS N T ed
59, TCIEREMARME . 480 ol 1 2
HEERMCERAE T NEFE, EEEFHTE LM
CEA W EHEFTR, MUHEREH, R W
ToiESE PR AR R BSR4 KB . KR
I, FREIARERL . BERE, HiE sk
30~ 60 JC/t, LA R 22 A oMk & 2 S S B .
2023 4F B 7 Hb DX A I B G R A A 7 A b ARV AR
N 641 Ji, MEAF RN 469 Fim, HEEMELE G
Pk T 73.17%, FIHEAE =, Hil27HT
R TR R SR & AR

2 2 E AL AT I

2.1 {LEER SR

B B T Si0, A1 ALO, SRR, 3t
FEORIE T AMEA . A T SO,. NaO Al
K0 & e, Hoh SO, 0 : BRI 17 3 B

1-HEMEH
2-F
3 KA BRI,

BR%A: Na,O EERIE TR MBI, D&k
JE TR K0 FESRIE THM A . f < BRE
B B R N Si0, F1 ALO,, FHORIE T4
=hh. B R SO, &R BRI T A B A
BRIRHY: B2 10 Na,O 3= ZER I5 T TR B FH Ik IR
B, DERIETH DB BUEm K0 fE Rk
R PA N

B 2(a) N HME A HLA Y XRD, 38 5 H A £
BEEYMEEEA. A8 A%, HpeEga
e P AR E YIRS R A 3R AR
WY, B ORI T A K R Ry R R SR AR
. B 2(b) ARz R ) XRD, 8 = R
BEEYMRET A BB A% BA MK
Fo BT A. A¥E. K AME A 2E ST
LB, A EERIR T A KA FI R X
RiAE Rl SHEMEA AL, B RN
I AR

2 1-BR R4S 2- KA
3 A 4K
5-J5 R 6-5AALEE
T-BACEE 8-
9-FA kA

4
3456
|

st Mgl

20 30 40 50 60 70 80
20/(°)
(a) HMEAEE XRD

10 20 30 40 50 60 70 80 90
20/(°)
(b) # = B E XRD

E2 #BiEA5ESEHEE XRD
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Fig.5 Isothermal adsorption and desorption curves of spodumene lithium slag(left) and lithium mica slag(right)
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Fig.6 Accumulated pore volume and differential pore size distribution of spodumene lithium slag
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Fig.7 Accumulated pore volume and differential pore size distribution of lithium mica slag
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Comparison of the Characteristics of Domestic Lithium Ores and Lithium
Slag and its Application for Building Materialsization: A Review

CHEN Zhongfa', SONG Xinjun', ZHANG Yuyue®, LU Ya'?

(1.Jiangxi Provincial Research and Design Institute of Building Materials Co., Ltd., Jiangxi Engineering and
Technology Research Center for Safety of Solid Waste Building Materials Products, Nanchang, Jiangxi
330001, China; 2.Marquette University, Wisconsin, USA; 3.Harbin Institute of Technology, Harbin,
Heilongjiang 150000, China)

Abstract: Lithium slag is a new type of large and difficult to treat solid waste that has emerged with the
booming development of the lithium battery industry. Due to its complex composition, there are differences
in the characteristics of different lithium slag. The article tested lithium pyroxene and lithium mica slag by
characterization means such as XRF, XRD, physical property test, SEM test, and pore structure test, and
studied the physical and chemical properties of lithium pyroxene and lithium mica slag. Based on
experimental research and conclusions from previous studies, this article provides a comprehensive analysis
of lithium ore characteristics, lithium extraction processes, lithium slag properties, and lithium slag storage
conditions. After treatment, lithium slag exhibits pozzolanic activity and can be utilized as a building
material in applications such as concrete and cement products, cement, wall materials, and sintered materials.
The article elucidates the similarities and differences between lithium spodumene and lithium mica slag in
their building material applications. It also proposes reasonable suggestions for future lithium slag resource
reuse pathways based on the distinct characteristics of different slags, providing reference for the sustainable

development of the lithium battery industry.
Keywords: lithium slag; spodumene; lithium mica; building materials
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