55 46 B 1 F B I B Vol.46 No.1
2026 4E2 A MINING AND METALLURGICAL ENGINEERING February 2026

NEcReEMBRERRPH FRBREREE

23 NER, BH I, A, kir?
(LHpg R b T2Ebe, WM VD 4100835 2. K Vb AE K AL BEF ARG BRAF], WM ¥ 410000)

Jitk 60 L/h ZI T RN 1 h, 15 B A0S 1 iR A A s 7R A T 1] B R A BV TR IS B B BE B8 28 6 0, AR VA VR U
91~92 °C FHHEHE 400 r/min F5AF T SN 90 min , 7 BRI A, 28 2585 TRV HET 575 BN AR 99.85% 1Y) v L 94 i R 4 7
o VEIK TR A 5 SRR 20, 18 R 5800 26.22 o/L IR AR, % L 28000 R IR 155 98.08%

KR SHTIRELET ; bRy ; TRIRARELA; At kR ; VI AL

FE 4SS TF803.21 XERERRAD . A doi ; 10.3969/].issn.0253-6099.2026.01.024

XERS: 0253-6099(2026)01-0146-06

Preparation of Battery-Grade Lithium Carbonate from
Polymetallic Lithium-Bearing Sulfate Solution
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Abstract; In consideration of disadvantages of long process flow and low total recovery of lithium for the traditional
preparation process of battery-grade lithium carbonate, it is proposed that a combined process consisting of impurity
removal , transformation of sulfate radicals and thermal decomposition be adopted to directly prepare battery-grade lithium
carbonate from polymetallic lithium sulfate solution, and then solvent extraction should be employed to recover lithium
from washing water and mother liquor of lithium precipitation. In the impurity removal process, the pH of solution is
adjusted to 10.0, and sodium dimethyldithiocarbamate (SDD) is added for deep removal of impurities; the obtained
solution is added with barium carbonate paste, with a solid-liquid ratio of 1:12 and a CO, flow rate of 60 L/h, and the
transformed lithium bicarbonate solution is generated after 1 h reaction; in the following thermal decomposition stage,
lithium carbonate solid is produced after 90 min reaction at 91-92 °C by adding an appropriate amount of calcium and
magnesium ion chelating agent, stirring at a rate of 400 r/min. After washing with deionized water and drying, a battery-
grade lithium carbonate product is produced with a purity of 99.85%. The washing water is combined with the mother
liquor of lithium precipitation, and then subjected to solvent extraction, resulting in a stripping solution with a lithium
content of 26.22 g/L. It is shown that the total lithium recovery rate from this process can reach 98.08%.

Key words: polymetallic lithium sulfate solution; impurity removal; transformation of sulfate radical; battery-grade

lithium carbonate ; solvent extraction
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Table 1 Main chemical components in polymetallic lithium

sulfate solution g/L
Li Ni Co Pb Ca Na
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Fig.1 Process flowchart for test

A
[

1.2.1  RZeiXik

I E RN 2 48 & B PR SR VA WS T hedr
o BCEAERE I EFERS LB RE R R i 2 0O
NEACESRIE Y pH {8, F pH T2 % A pH {548
fb., BEE W pH (BT &, W Y Ni,Co Mg Fl Fe
S BE T 5REME T RN, A A R 2 ALY
DUREMIAE 2, T pH (E X Ph 25 BR LA B 5
ey, 5L SR Ph 19 S 8 A0 0 7 e B AR 8¢ v, e Ll o )
5 pH (A7 2 UIVE . W FH 42 A 55 WK 7% ) pH
HIE RS, R LM S YRRt
2 IR ISP, E I T EFE SN 10 min, ELAS &4
FASRNE 1 FIBRZS S, TR A 1 Bl H 201
N2 B oK AT — Rk vk, A B K 1, YEIHTE Y
#1282 105 C T4 2 h BRI e Hoh i & i, 1
LI 1787 R S e 1 L e R S T g = S i 1 7 <



148 7R

i o546 5

1.2.2  Hh& )5 R &5 B R4LE IR

HRSR A% 5 W, 4% BE G TR AR 5 15 400 7 0 o 1) o
FE 1 THOINBR R T4 SRR R UK , 7 400 v/ min HLAY
PEFES A T A —E R H CO, SR, TE—E B L
—EWRBE T RN h, EAS S A B 2 Rk R A
PRV, XS B 2 FRE EE 2 1 Ul 25 B T oKt
VO e ik, A BIEK 2, PEEHTIS I 2 42105 C
TR 2 h BRI L R o TR
1.2.3 BER RALE R 0 B MR 3h

PR IR SRR WS T 250 mL = #ipeii 2 I
WS EE B F B 5 EDTA-Li P Ayt ke 10 1.2 #0m
FREEEA N M = IR S TR A, e B
HE 400 v/min, W E 90 ~ 91 °C | J i B [H]
90 min&c N RN, 45 R R 23 4l 43
75 2] B R A0 T (A RN B R e T b 2 - T R T
TRONT B P R T AR AT — Sk A BN BEOK 3. RIS
BRI BR SR 28 105 C T4 2 h J5 15 21 H ith 9 ik iR
B S FRER,
1.2.4  #K2 %K 3 Fitsmihik b i e ik oy F IR

DU 2300 3 AR S B6 v, SR FH 289% HBL121 A B
XFUEZK 2 PEK 3 R B A IF R AT AR I, B
—EREK 2 Wk 3 MPTEREER G R W, AT pH
HZE 12.5, 8 Tors=F i, 7 BAH I (0/A) 1: 13K
A VAT oWl 2t b, B — 2% i T A0 20 min, P4
Gl A BEE A, 19 20 A MU R R, A
HRE 7 25 A HLA S 2 mol/L B R S 2 1) 4% B A Lt
(O/A)10: 1 LLBE T o0 Wl =F v, 7E S0 T I 2 B
20 min JFHHE SMAH A5 S ER R BE R A AR IR, T AR
AR S AR i TR UR
1.2.5 54k

SR N DR W43 D O B D T v L
Ca Mg Fll Pb 45 4 J& 85 i R O FR 0 o o 30k (U
HAT AR HE MT/T 205—2011) H1 5 Fh 43 06 Ot B ¥
(GB/T 11064.9—2023) Il 52 & FR AR 75 1 5 SR FH R Bl
SE(GB/T 11064.1—2024 ) 1 1 Lt 2% ik 2 74 7 s
TRIRAR R, R X 5 ST S0 e H b 2% fok 1R 4L 7
A IR TR 2,
1.2.6 #HHEAX

B TP RS R R n #F A

w,m, Vo — ¢,V

n, = x 100% = Lx100% (1)
CoVo CoVo
BB T EBRR i1 T A
Vo — ¢V,
n, = ——1 x 100% (2)

¢ Vo

FeAb TP BB O R 12 B S0

w,m ¢V, —¢V
ny=—— x100% = x 100% (3)
vy C1 vy
PG R AEPCR E # T A0 HE
¢V, —c.V
E="" T8 100% (4)
Ch Vi

BLEEISCR R N O HA
2M1Aim|,i2co3/Ml,izco; +elV,
R = - x 100% (5)
¢V

KA o, HUEAETE 1 A 5OR 235, % 5 m, A TUE T
HIA 1 BITURE, g5 c0 o 25 42 8 & PILGR RR #0790 W i ik
g/ LV W2 a 8 S PR RRER R TR, Ly o) WERIR G
IR, o/ Ls V R BRZR G WA AR, Ly e, Sy X 1 8 i v
F BB T, o/ Ly o, HUEURATHE 2 H4R A BT it
G3EL, Yo smy VR TVRHTE 2 BB, g5 0, N BRTR BRI
WP, o/ Ly V, NIRTR SR AR R , Ly o, 5 I
JE BRI o/ Ly V, A IR AR, Ly o R HEARR
HEIVREE o/ Ly Vi W ZER IR, Ly o AP
B /L VR B AETEPR B, LM, A M, 45040
BRARER AR I 5, 230 7 F1 74,

2 ZR51NE

2.1 BRI

R T A v R ) R b R PR AR, T B UK B L BR
FeIi 4 e B F R EMS Ph KA N, A2 Bk R
WIS D, R BIR T LRI D Ph I H ), Pb
FR S8 A BEAE R, AR SE TRV T ST, &
TE AR SEAR (CH, ) ,NCSS ™, 48 S R4 17 L, ELA AN 96
W BT T I o W e, AR 40 I o BT R
BT XA IR IF LS P BRI AT, T4
BB A IRTEET

I T BRI TEA R pH A TN AAR 284

0.25

100 TilFe [Z]Mg [31Pb [4]Co [51Ni —= LiiJei
L 1 /.I
§ 80 F ] P 0.20 .
A M | =T
& oot /// @
# [ 0.15 ¥
z . =
401 Bl
i:cY
& H0.10
20FH | |
012345 1(2]|3]4(|5 1(2(3]4]|5 1(2(3]|4]|5 0.05
9.0 9.5 10.0 11.0 )
pH{E

2 pHEXNRRERBEFEREMERKEHZIT
Fig.2 Effect of pH on removal rate of impurity metal ions

and loss rate of lithium



55 1 )

B, 55 N A PR ERER VA VRO T A HL T SRR R 149

JRZR IR 4 )R B T R R O R G LR 2,
Pl 2 FTHT, A% 5 4 DR T 2% B R RTAE 45 OR R 2 B
pH {EF = & W = . 78 pH A 10.0 BHIAAE S84,
Ni Co Mg Fl Pb 2[R 3 53 5l ik £ 99.67% ,98.69% |
98.64% 11 96.92% , B A K K 0.18% ., 4KZETHES pH A,
F e R T R PR R AT AR R K

LRAEIE, e 2 4 Jm S AR R EL T W pHL {E A
Z 10.0, TN SE AN L BR AR 48 B 7, bR 2S5 i
BALF R W2 2,

R2 BREEREIEUFNS

Table 2 Main chemical components in impurity removal solution

mg/L
Li Ni  Co Na Ph Ca Mg Fe SO~
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of battery-grade lithium carbonate product %
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