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Table 1 The main element composition table of a salt lake brine in Tibet g/L
3%y Li Na K Ca Mg B Cl- S03 - CO3~ +HCO*-
T 0.238 15.7 2.23 0.023 0.76 0.71 11. 59 19. 14 3.1

F2  FERRER
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Fig.2 XRD patterns and adsorption capacity of

products calcined at different temperatures
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Fig.3 XRD spectra and adsorption capacity

of products with different molar ratios
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of products with different calcination time
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Fig.5 XRD and adsorption capacity of the

product synthesized by flux addition
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the product
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Fig.10 The adsorption capacity, Li* desorption

FAW BRI 245 H i BRRR B ZR P BRI I i R

rate and impurity ion ratio of lithium

ion sieve after multiple cycle tests
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L E R RN H WK Ti—O—Ti 8, X% 1 mol/L £
MR IR e %) B B - O AT AR i, BT 11 B
VNI N B A W S B = K {7 4 B by 577 et I =
AR, B B - v B A0 s B T O A TR R 45 A
T A E S R R TR B 25 M B b T e R B
ZRIR LS LR AR R O R (5) ~ (7)) &
%LISJ .
H,Ti0, (s)—[TiO, >~ OKEBUE — A fbEEh) +2H"
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[TiO, ]*~—>Ti0, + 0°~ (6)
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Table 3 K,, a coefficient table of main

impurity ions

BT Li Na K Ca Mg
DEEBK,/(mg-L-") 56.4 6.97 1.81 48  0.59

-
BTl QpNa Lk QLisca OLi/Mg —

NERE 8.09 69.26 1.18 31.13 —

R4 AR T PR i B 1 Bl 3k

Table 4 Data table of titanium dissolution loss of lithium ion sieve at different acid concentrations

0. 1 mol/L 0. 3 mol/L 0. 5 mol/L 1 mol/L
TRURE IS i)
Cpa,/(mg-L7")  %Hl/mg  Cpy,/(mg-L71) Cpa,/(mg-L™")  %Hl/mg  Cpy,/(mg-L7Y)  FHi/mg
10 min 0.0597 0.02 5.9 76 22.8 218.5 65.55
20 min 0.014 1 0 <0.0015 <0.000 45 96.5 28.95 340.5 102. 15
30 min 0. 066 3 0.02 <0.0015 <0.000 45 108 32.4 432 129.6
40 min 0. 056 0.02 <0.0015 <0. 000 45 121.5 36. 45 505 151.5
60 min <0.0015 <0. 000 45 <0.0015 <0. 000 45 143.5 43.05 645 193.5
120 min <0.0015 <0.000 45 <0.0015 <0.000 45 162 48.6 830 249
150 min <0.0015 <0.000 45 <0.0015 <0.000 45 173.5 52.05 940 282
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Table 5 Data table of TiO, titanium dissolution loss after calcination at different acid concentrations
0. 1 mol/L 0.3 mol/L 0.5 mol/L 1 mol/L
HCRER TR]
Cry,/(mg-L7")  #fl/mg Cpy,/(mg-L7')  HPl/mg  Cpy,/(mg-L7')  HB/mg  Cpy,/(mg-L7")  HH/mg
10 min <0.0015 <0. 000 45 0.176 0. 053 0.201 0. 060 0.1387 0. 042
20 min <0.0015 <0.000 45 0.235 0.071 0. 151 0. 045 1. 14 0.342
30 min <0.0015 <0.000 45 0.399 0.120 0.214 0. 064 3.6375 1. 091
40 min <0.0015 <0. 000 45 0. 926 0.278 0. 429 0.129 0.5162 0. 155
60 min <0.0015 <0. 000 45 1. 184 0. 355 0. 856 0.257 0.7337 0.220
120 min <0.0015 <0.000 45 1. 005 0.302 0.573 0.172 1.5 0.450
150 min 0.007 4 0. 00 1.375 0.413 1. 044 0.313 1.9 0.570

L L L
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Fig.11 XRD pattern of lithium ion sieve

after dissolution loss
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Synthesis of high-efficiency lithium ion sieve by solid-phase method and its performance
PENG Shan'*, SHI Yu'*, ZHANG Jiahao'*, WANG Qiankun', XIE Hongzhen'*, XU Xiaoyang'"
(1. State Key laboratory of Comprehensive Utilization of Low-Grade Refractory Gold Ores, Xiamen 361101, China;
2. Xiamen Zijin Mining and Technology Co. , Ltd. , Xiamen 361101, China)

Abstract; In response to the challenges posed by low lithium adsorption capacity, slow adsorption rates, and poor
stability of titanium-based lithium ion sieves in practical applications, this study synthesizes a lithium ion sieve
utilizing lithium carbonate, titanium dioxide, and lithium acetate as raw materials through an improved high-
temperature solid-state method. The synthesized precursor of the lithium ion sieve was characterized with respect to
its morphological appearance and crystalline phase composition. Performance tests were conducted using brine
sourced from a domestic salt lake as the raw material, focusing on selectivity for impurity ions, cyclic adsorption
performance, and the mechanisms underlying titanium leaching. The following key conclusions were drawn: The
optimal preparation conditions for the precursor of the lithium ion sieve include a calcination temperature of 699 °C ,
a o,/ (1300 + 10, Tatio of 0. 45, a calcination time of 24 h, and an ney,coon/ (15,004 + cycoor) Tatio of 0. 2:1. Under
these conditions, the maximum saturated adsorption capacity for brine reached 27. 42 mg/g; after multiple cycles of
adsorption-desorption tests, the working adsorption capacity was determined to be 8 mg/g (in comparison to
approximately 6 mg/¢ for commercially available adsorbents with a 30-minute adsorption period), with an Li*
desorption rate around 85% . The selectivity towards impurity ions is relatively favorable with ratios such as Li/Na
=4.5, Li/K =25, Li/Mg =13, and Li/Ca =40; thus indicating that separation coefficients rank as a; > oy,
> 0. > Q.- Furthermore, the leaching of titanium from the lithium ion sieve is attributed to structural
dissolution associated with lithia-titanate formation.

Key words: lithium-ion sieve; adsorption capacity; adsorbent stability; adsorption rate; fluxing agent; ion

selectivity ; corrosion



