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Preparation and adsorption performance of porous
ceramic-based lithium ion adsorbent
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Abstract: Li, Ti;O,, was synthesized by the sol-gel process under different conditions, and the as-pre-
pared products were characterized by XRD in order to find out the ideal condition of preparing
Li, Ti;O;. The precursor sol was loaded on porous ceramics synthesized from kaolin, talcum powder, a-
lumina and carbon powder, and then Li, Ti; O, based on porous ceramics was prepared after drying and
calcination. Subsequently, porous ceramic-based lithiumion adsorbent was obtained by modification with
hydrochloric acid, and then adsorptive capacity of the obtained product was measured. The results indi-
cate that increasing calcination temperature and holding time is beneficial to the formation of Li, Ti; O,,.
The products with good crystallinity and purified crystal phase are obtained after a calcination at 750~
800 °C for 5 ~ 8 h. The extraction rate of Li" from Li, Ti; O, and the adsorptive capacity are increased
with the increment of calcination temperature and holding time. The Li™ drawn out ratio of the products
calcined at 800 °C for 5 h is 51. 7%, and the adsorptive capacity reaches 12.2 mg Li" /g Li, Ti; O,.
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Fig. 1 XRD patterns of samples calcined at different tem-
peratures
(a. 600 C; b.700 C; c. 750 C; d.800 °C)
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Fig. 2 XRD patterns of samples calcined at 750 ‘C

for different time
(a.2 h; b.5 h; .8 1)
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Tab. 1 P ickling results of Li, Ti; Oy, calcined at different

temperatures

B e Ve % BB G 1787 B
B CC)H TH () it (g) fif ] Ch) %
1.0 12.6

2.0 26.9

600 13.11 19.63 4.0 36.9
6.0 37.8

8.0 37.8

1.0 17.8

2.0 29.0

700 14. 47 20.32 4.0 35.6
6.0 35.6

8.0 35.6

1.0 25.8

2.0 34.6

750 15. 34 22.14 4.0 45.1
6.0 48.3

8.0 50.7

1.0 26.2

2.0 31.0

800 23.81 31.76 4.0 42.0
6.0 49.6

8.0 51.7

x2 AEAREBHBET L, TE0. HWERKLER
Tab. 2 Pickling results of Li, Ti; O, calcined at 750 °C for

different time

3k Ve % W bE G 2 e

i ] Ch) F () Fii () i i) Ch) R

1.0 21.1

2.0 25.5

2 16.43 22.65 4.0 31.7

6.0 38.7

8.0 38.7

1.0 25.8

2.0 34.6

5 15. 34 22.14 4.0 45.1
6.0 18

8.0 50.7

1.0 23.5

2.0 32.0

8 15. 64 24.03 4.0 43.7

6.0 48.9

8.0 50.9




% 34 L I

2L R A4 B TR M A 6 A & MR R 615

3.3.2 EWAEEHH  XEERERE 5 h K [H
FBE R BE T A5 380 A I R 50 194 58 o W B 25 B R A T T
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DN i 25 B T [ 38 0, L, T O, T8 1 11 58 e 2 444
s T2 0 5 18 i A5 380 14 28 45 W B R0 X6 L I B 45
R RN, AEBRE TR 800 °C L fRIEIT[E] 5 h )
MR ERWE N 2.0 g Li /L ) LIOH % W
(LiIOH W ARTR . 200 mL) #5475 6 W B, 52 46 08 fff
FKEATLLAF] 12.2 mg Li* /g Li, Ti; Oy,

XoF [ 58 BB TR BE 750 °C A [R5 1 i ] T 453
P14 W52 o6 390 114 5 4 2 B 25 o 1A T 1 H 55 R 40 BT L AT LA
R 4. W7 LLE WA — B ORI R R Y
Li, Tis Oy, FR U 19 U6 M6 3855 15 o S8 e W B R X6 i 1)
M B A A . FEMBRS IR E S 750 °C L R
B Ry 8 h 45 AW E R 2.0 g LiT /L
LiOH # W (LIOH # WA R : 200 mL) #1738 #a 1t
B, 1 7 28 $ W% B 25 i 0] LK ) 120 1 mg Lit/
g Li, Ti; O,,.
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Tab. 3  Adsorptive capacities of the adsorbent calcined at
different temperatures
B e Ve %5 1B be A % B W% Bh
TR CCH THE () FihE () W Ch) - 254 (mg/g)
1.0 2.70
2.0 5.06
600 13.11 19. 63 4.0 9.79
6.0 9.79
8.0 9.79
1.0 4.51
2.0 7.15
700 14.47 20. 32 4.0 9.78
6.0 10. 53
8.0 10.53
1.0 6.15
2.0 10. 35
750 15. 34 22.14 4.0 11.00
6.0 11.00
8.0 11. 00
1.0 7.47
2.0 9.41
800 23.81 31.76 4.0 11.62
6.0 12.18
8.0 12.18

%1 FRRENE TR MRS E

Tab. 4  Adsorptive capacities of the adsorbent cal-
cined for different time
TR b & BB IR W B % B
i 8] Ch) TE (2 i () AFE (h) - 284k (mg/g)

1.0 6.01

2.0 8.49

2 16.43 22.65 4.0 10. 26
6.0 10. 26

8.0 10. 26

1.0 6.15

2.0 10. 35
5 15. 34 22.14 4.0 11. 00
6.0 11. 00
8.0 11. 00

1.0 5. 77

2.0 8.92

8 15. 64 24,03 4.0 11. 80
6.0 12.06

8.0 12.06

s % %

Bl & 4 e il B A 4 R DR UL I ] Y g
Li, Tis Oy, B 5 08 25 8 B2 32 w1 o ) A 200 B2 A BT 42
s TiO, S8 7% B A /D BB K. BB IR E R 750
~ 800 C. gy mIE A 5 ~ 8 h ] LI1G 5] A —)
AL R RO A A Li Ti Oy, 75— &2 10
L BE & BB IR RE Y B R ORI )R 3
Li, Tis Oy, (9 2 Wk Wk 6 26 A BT 38 0, vk i 2% 2 2 32
F| TiO, S 4% AHAH X & # A Li, T O dd AL R &
FEEEMYRE . JERE IR 750 “C LA b, PRIE RS ] 5 h
DL b PR R T 7. 800 C R AR 5 h 15 F)
(4 Li, Tis O » PEBER AT LUK E] 51,7 0, 38 4 W [}
A E 12.2 mg Li" /g Li, Ti; O,,.
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