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Fig.1 Particle size distributions of lithium slag
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Table 1 Chemical composition of lithium mica slag and lithium flint lithium slag
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Table 2  Lithium oxide content of lithium mica slag and
lithium flint lithium slag
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Fig.2 Nitrogen adsorption and desorption curve of
lithium slag
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Fig.3 BJH cumulative pore volume desorption of lithium slag
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Fig.4 BIJH differential pore size adsorption and desorption
distribution of lepidolite lithium slag (a) and spodumene
lithium slag (b)

P R B () BIH fL AR 40 A WL 4 Ca)
(b) , JEHFEHLT BIH FLAF 75 A B LA Bt th £ 7k
gy ECORUE,  AH H T P bR A ) 5 B il 2R FLAR o AT
PIH I 3.8 nm b, R F B B2 oy B b
. "I, BB RS MT, 22ENE
P, gl JLALAEN 0.8 nm; IR A7 A FLAR S
T 2~6nm, BEXESAG, AT JLILAEN 2.8 nm.
BEAk, PRV I FLAE AR LT S, B AL
LAY FEEDT 0.8 nm, HHE M A4 L =
BREE R B

0.0040 —— AR}

0.0035 L — G

0.0030

nm)

= 0.0025 |
0.0020
0.0015

dV/dw/(cm®/g

0.0010 -

0.0005 - '\'\.\'\.

0 1 1 I
0.6 0.8 1.0 1.2 1.4 1.6

fL4t/nm

E5 $2E8 HK MILHDFLES
Fig.5 HK microporous differential pore size distribution of
lithium slag

(4) LR

PR AR VA IR LG 2R AR 2 ) O 1.8544 m¥/g Al
11.7022 m*g, VLI 6. fEWRIEAKIERH, BT
M A 1) L SR T R BRI 6 fiF DL L,
BRIV 5 B0 2 TR P R T TR R, BRI
RSN TR 43, DR R A R T e 2 3R A5 B 4

1) R
20 —— A
—— P R)
Eis)
&0
£
E 1.0+t
=
®
=
&K 05
0t ' '
1 10 100

fL1%/mm

6 fEEMLLFRERNSTDH
Fig.6  Specific surface area differential distribution of
lithium slag



1
2024 £ 2 H El

B RS R R R R S AR « 203 »

2,14 BRLEIVIREE R T

K7 () R, @B ETHA. K
A EKE. REA. TA. SASET YUK
RS . S, AL, ZHES T . H
L, AL KA MERKE N TEET Y, LS
EHIN 44.5%. 23.6% 1.4%, FEREATHEZ
BRI MRRES A FEE LY, HSEAR
20%, EERE T AR A ER £ AN AR A K
K7 (b) X8, MM AEESEMEA. ALK
MBS KEY, HEEDMN: 63%. 26.1%.
10.9%. FH AL, A% EERE THME A5
W, BRERES KA M) E ok B T AR P2 T 1R (e At
R A KA

m KEHA o A

& AJIRE 5 ML
v i Ai(Cs,Ga) & jﬁ;ﬁzg
L e o AALsL
o KA (RbMg)
* EEE

LO
50 60 70 80 90
(a) 20/(°)
. & R
m f
* KA TRIRES

10 20 30 40

“*
* *

10 20 30 40 50 60 70 80 90
(b) 20/(%)

7 $EREHMEE (a) MIEEAEE (b) B XRD
Fig.7 XRD of lepidolite lithium slag (a) and spodumene
lithium slag (b)

2.1.5  FRIE LA o b ah R

MR R e W 8 (a) , Hof
3163.07. 3563.27 A1 1620.65 cm™ AL 3RS % B T 45
s K AR ZEHR ST, 1429.82 em! ALHIHR BN R T
HRIRERES, 1151.87 cm™ ALHIHR ST N T8 A 1)
Na,SO,, 1098~1004.97 cm™ 4b ) H& 3l %t B - Si-
O-Si AR BLMIRSN, 660.78+ 599.42 cm™ A4b)
PR L TR R B IR £ . 1X R B = REELE
WA IRER 3. BREREL . A YA . BV A
(20 A 3 W 8 (b) , 3611.87. 3561.08.

1620.65 cm™ Ab 4% 20 %F B T~ 45 & 7K 1 A 45 4k 3
1164.97 cm™ 1 1096.60 cm™ AR BRL 2 Si0,> [ At
PR, 1096.5~1008.1 cmn™ Kb F) 22 [] B 9% 2 %o B 4
#EA 1 Si-O-Si A FRAL RS, 795.68 cm™ Ak
RFRIEL £ S-O 4. RO = RHEE N & B
F G

iy TR

100
80 |
60

40 +

20

0+

_20 L L L L L L ]
4000 3500 3000 2500 2000 1500 1000 500

(a) #HU/em™!

100

90

8

70+

65 1 1 1 1 1 1 I
4000 3500 3000 2500 2000 1500 1000 500400

(b) WH/em™!

8 SERTHEE (a) FEEIFAIEE (b) RILLIMIE
Fig.8 FTIR spectrum of lepidolite lithium slag (a) and
spodumene lithium slag (b)

2.1.6 ML

K9 (a~d) AL, %2 REER i 52 AN A e A
REVRORL, F T A BN A R R 4 .
K9 Ce~h) AT, B EE M 2 002 R84 B0k
FBIR AR, 20 REMA. ABMATE. MK
W 35 T DA H 19 P 4 9 340 S L % 0 O K 1R Bk
RUNL, e R R S BRI AT B 22 BE K
22 WHAEBAEBENNNERE

DL 7 R v R AR AV Dl T KR A R A
PR NIE SR PR WL E 100 T, BB B
PRV NIEEERIE 3. 7. 14, 28 d BIHLE SR 2 )
N 1.87. 1.92. 1.79 F112.01 MPa; #4740 N\ ik
FERE 30 7. 14, 28 d FIHTE 3R FE 43 A 0.92.
0.88. 1.02 #110.95 MPa. AR, #l~RpE Nitidk
R 58 BE LA A = 75.5%~111.6%, i B
B 2 BRR VA (1) KLy 3 i 7 R A A s, TS



«204 « e =il

2024 4

EVENRT IR R R A 2 NG SR X BRI
B BRHVA 1 T E T Bt A A R v TR
AT, AT DAAERRECR R AR TR AR 2 K
PR IR B B K AL AR R R AN B I, 18 KR F

(2)

30 um

B9 $fBEnEHEE

PUESREE . HeAh, BT AEERRIEE, H
6 RE T A RE A B R B A 57 2 g RSB T LR
G5 B TT R AR T = B, PR AORL
Gl

| 20 pm 10 um

(a~d) FNEEREAEREH) SEM(e~h)

Fig.9 SEM of lepidolite lithium slag (a~d) and spodumene lithium slag (e~h)

25

[J3d
17d
Lo O 14d
20 1.873'E -28 d
& EE
=
m<
% 15 |
1
= 1.02
10} 0.92 o.ssﬁi"%
0.5
LLS SLS

E 10 BREEEMEEAETENNNERE
Fig.10 Compressive strength of LLS and SLS
23 MEFMW S
ol R X P 7 e 2 R 22 5 R K R o

G, A EDE BN L Eh R K, RAOE
A EYOK T AN NGRS, A o
TR B T R X PR S 5 e R o i PR
BRI A EHLT R M &, AR E. JF
HERNEA WAL & YA AR A P & P55 DK
K. WEPASTHIE. F. B B k.
(N N NI IR TR STv SO S B == ]
pHfH. BTk, Bk, mim. sy, 4R
WA 3o B 2 RRRHLE (10 5] PR IR HE VA TR v 24 R A
FR WP EE R IR IR E, AR RAIREE
VERFAE B G B R, T BRS8N i 28
UeAh, Bz BV [ IR R 2 A R S S
B2

*3 ECEEEEERHRENER

Table 3 Test results of solid waste leaching solution of lithium mica lithium slag
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Physical and Chemical Properties of Lithium Slag and Experiment on
Preparation of Artificial Aggregate Using Alkali-activation

ZOU Zhou', SONG Liang"**, XIE Xiaodong', HOU Lulu', GAO Jie'*

(1.School of Transportation and Logistics Engineering, Xinjiang Agricultural University, Urumqi 830091,
Xinjiang, China; 2.School of Transportation Engineering, Xinjiang University, Xinjiang, Urumgi 830049,
Xinjiang, China; 3.Xinjiang Communications Investment Construction Management Co., Ltd., Xinjiang,
Urumgi 830099, Xinjiang, China; 4.School of Civil Engineering and Architecture, East China Jiaotong
University, Nanchang 330013, Jiangxi, China)

Abstract: This is an article in the field of ceramics and composites. With the growth of lithium smelting
scale in China, the production of lithium slag increases year by year, the need for its resource utilization is
becoming more and more obvious. To explore the physical and chemical properties of lithium slag and its
potential as a cementitious material to prepare artificial aggregate, the composition and properties of lithium
mica lithium slag in Yichun, China and lithium slag from spodumene in Australia were characterized, and
their effects on alkali excitation performance were analyzed. Secondly, two kinds of lithium slag artificial
aggregates were prepared by disk cold granulation method with sodium hydroxide as alkali activator, and
their compressive strength was tested. Finally, the environmental risks of artificial aggregates were
demonstrated by glass electrode method, inductively coupled plasma mass spectrometry, ion
chromatography and spectrophotometry. The results show that the physical and chemical properties of
lithium mica lithium slag are more suitable for the preparation of artificial aggregates by alkali excitation
than lithium pyroxene lithium slag, and the resulting artificial aggregates are stronger and the liquid leachate

is not environmentally hazardous.
Keywords: Ceramics and composites; Lithium mica lithium slag; Spodumene lithium slag; Alkali activated;
Artificial aggre
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