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Table 2 Characteristic parameters at 25 °C and composition of lithium extraction tail solution
W/ (g - mL7) K/ (mPa - ) pH BEAR G E (st M)
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Fig. 1 Adsorption capacity versus time( a) ;fitting curves of adsorption kinetics(b)
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Fig. 2 Adsorption performance versus the mass of adsorbent(a) ,fitting curves of adsorption isotherms(b)
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Table 3  Adsorption selectivity for metal cations in lithium extraction tail solution

R4y C,/(mg-L7") € /(mg-L7") ¢ /(mg-g™') K,/(mL-g™") ay.
Li* 762.0 592.8 6.8 11.47 1. 00
Na* 354.8 347.4 0. 30 0. 86 13.34
K* 159.2 154. 8 0.18 1. 16 9. 89
Ca®* 65.5 59.5 0.24 4.03 2.85
Mg 6.08 x 10* 6.01 x10* 24.5 0. 41 27.98
1.0
2.4 EEKRKMIETERR
1) BRI 5 2 O S "
3 R R R 20 H I IREAG Li ™ I b 2 < oo £
ML, H A, i 5 37 il 22 sk oy, B Li* S ol |
SEE R, % 4 AT, H (T 12,6 om B i 2bem
hnEl 24.8 em B, ¢, fE M 3.0 mg/g 3 K F 02} o —0—24.8 em
5.5 mg/g,t, N 4.2 min FEK ZF 22. 0 min, XZEMH 00l &
T H A X A L W 2 0 60 120 18 240 300 360

Li ™ 5 958 A IR RS 1 P42 A T LR R Ak e [ 22
T2 Li " 1 g IR R0 IR Ff

t/min

B3 PRIZ BT Li " W B2 il 2 2
Fig. 3 Effects of bed height on breakthrough

curves for Li" adsorption

R4 AFIRIZ LI [ E PRI 1 BE
Table 4  Adsorption performance of fixed bed at different bed height

H/cm t, /min vV, /BV t, /min M, /mg g./(mg-g™")
12.6 4.2 0.4 59.0 92.12 3.0
19.0 13.8 0.7 113.3 173.9 4.6
24.8 22.0 1.1 210.0 279.5 5.5




72 LB 5Y

%31 &

2) FERLA I A 5

Pl 4 Shy A [ 3 A g S I ) L™ g o 2 375 it
o ATLIA, Q, MR, Li 2 i i 2B e,
FE NSRS RIZF B IR, h%kS
AL bt g SEEISRE Q, fESE RN TE
FIH I R Q, B, I B 57 AU el
(RIS, L SRR CBEL /N > 4
BRI PR R BN ; 55— T i, Q,, 3 K 1 Ak o
i) 45, AR T L RORE L 4 L ok
MRZ RS AS7 5235 5 Bty S 2 B R 50 AR PR 8 e O IR
JZ TR E g, B8N e nl UL, 08 Q, fELXT
I S PRI B it A I o 25 S ) A7 s i) Ak
AR R IR AE N R, 2 Q, fH4 3.5 mI/min,
BERPRIZ Li" W B PERERCLF, o, FN4R 41 R WAk 3

1.0
08}
-0.6F
L
U VA
04fF A
7 —o—2.7Tml/min
| 5 —o=3.5mL/min
02 —t—4.6mL/min
i ——5.8mL/min
0.0 s 2 2 I 2 I 2
0 60 120 180 240 300 360

t/min

4 BERHATEAS Li 0 B 205 it £ A5 R
Fig. 4 Effects of flow rates on breakthrough curves for

Li" adsorption

s AT R

A= (9) (A (10) A= (11) 3540 Q, H
3.5 ml/min, C./ C, BUANEIER ) R X q, 10, %5
RILE S, K C/ Co (EHAR, B ¢ FEK R &
W/, g, BN ERER, C/ C) <0.2 i,
IRIZW AR KA LT 28i%, R KT 95%, q, 9K
1.0 mg/g; C,/ C, =0.8 B} ,RIEZE 41% , q, ZJH
4.6 mg/g. HI T WO HIT DTG PR B AR 2 AR
XEK , HEARIZ 0 Li™ JL-T- 23 W B 5 B 4 12
PRSI S IR)Z WG TS | IR 2 % i
F, G AER A Li T e BtE, T g, AR Sy AR,
BRI R A A FESRSLOR L g T, T
S K 4 FE S AR R B SEhrisR, ki
1 {Ho

7

1100

6r 190
st 180
7 lo =
P4t 170 %
a0 1 =
g b Jeo &
<3t | =
& 150 %
5 ] |

I Jao

It 130

0 1 1 1 1 1 1 1 1 1 1 <20

00 01 02 03 04 05 06 0.7 08 09 1.0

c/c,

B S5 R B A A i R R AR Ak
Fig. 5 The change of adsorption capacity and Li* adsorption
rate of fixed bed

RS OR[E RN [ R 0 R e

Table 5 Adsorption performance of fixed bed at different flowrates

Q,/(mL + min™") 1, /min Vv, /BV t, /min M, /mg q./(mg-g™")
2.7 36.0 1.4 290. 0 301.0 6.0
3.5 22.0 1.1 210.0 279.5 5.5
4.6 12.7 0.8 131. 1 236. 1 4.7
5.8 8.4 0.7 86.7 217.2 4.3
3) BDST #E#U4 & BDST AN G AR B4 X (14) o Bk #it

{71 BDST YA TR AN [7) FA S e JEE I 18 7 AR
Li " B i, 3 2 B LA A8 B
A FHZART ¢, FEATBIN . BL2. 4 1 1) /NI R
Bl R, RIS (13) EIARF H 5 €/ €, =
0.2 FrXf L ¢ Mk, i 6 s, A #
t =1.468 H —14.23 MR RK R’ =0.9998, £

FAATE Q, (HI A o JFFE] ¢, BIUME. H13k6
AL, b, TN AR S S 6 O, AR X R 22N T
8.61% . [N, BDST 7 GEGEERA TN AN [H] 0,
(ELINF 8 ¢, ] D SE BRI, FH et e v [T 5 AR R A 541
ZRHNHERMS%
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R 6 BDST BEALXAN [F] HERH AL I Fr) 25 25 1 18] F5300

Table 6 Predicted breakthrough time at different flow rates by BDST model
t, /min
Q,/(mL - min™") a'
SCHH SR AXTR 2/ %

2.7 1.903 36.0 32.9 8.61

3.5 1. 468 22.0 22.2 0.91

4.7 1. 093 12.7 12.9 1.57

5.8 0. 886 8.4 7.7 8.33
2 Li " REREs , B DR B AR O #a 7 25 7 AH T)
C/C,=020 B2 AR Q, fEIT Y Lit W EETE &, LA7. 0 mL/min
L Bousein R 360 min B, i WD LiC v ALK
3 32.25 mg/L; T 1. 8 mL/min MR Li " W E R
Lop 138. 6 me/L, RO A L E 5. P 7h i
Mg™* 5 Li* By BEA SR 22 A (6 Mg
6F e HE I ZAE 90 min J5AHEE 5, IR IR IR FEAS AN
T Mg Q, fHRT Mg Afif i AR A W] 5
] I W, T AT, Q, fEk 1.8 ml/min B, g

0 12 14 16 18 20 22 24 26

Hlem 71.80% ; Q, 4 7. 0mL/min B}, n F+ % 86.67% ,
6 Ct/ Co =0.20 Hﬂ‘ BDST *ﬁﬂ?y\%%gﬁ ﬁﬁé%i%ﬁj( Qd ﬁ'é@gﬁﬂii L1+%W,%%%¥Wl}ﬁffﬂ

Fig. 6 BDST model fitting curve at C,/ C, = 0.20
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120 180
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36
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Fig.7 Li* concentration(a)and Mg’* concentration(b) at different flow rates
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Table 7 Desorption performance of fixed bed at different flow rates

Qd/ . Cu+/ CMg2+/ - —

] ¢ /min ] ] ML N/ mg n/%

(mL + min™") (mg- L") (mg - L")

1.8 360.0 276. 1 256.0 0.9 255.6 71. 80
2.3 360.0 227.3 196. 4 0.9 245.2 77.85
4.6 360.0 152.0 99.0 0.7 272.7 83.25
7.0 360.0 95. 86 65.7 0.7 288.7 86. 67
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Experimental Study on Adsorption of Lithium in Lithium Extraction
Tail Solution from Salt Lake

FU Xin'*? | FAN Jie"” ,MA Wan-xia'”,ZUO Fang-tao'> ,ZHU Chao-liang' > ,DENG Xiao-chuan'*"
(1. Key Laboratory of Comprehensive and Highly Efficient Utilization of Salt Lake Resources,
Qinghai Institute of Salt Lakes ,Chinese Academy of Sciences , Xining ,810008 , China ;

2. Qinghai Engineering and Technology Research Center of Comprehensive Utilization of Salt Lake Resources ,
Xining ,810008 , China ;3. University of Chinese Academy of Sciences , Beijing ,100049 , China )

Abstract ; Recycling the lithium in the tail solution of lithium extraction from salt lake to realize efficient recov-
ery and utilization of lithium resources is significant to increase the economic benefits of the enterprises. In this
paper, the batch and dynamic experiments were carried out to investigate the adsorption and desorption per-
formance of aluminum salt layered lithium-adsorbent JW-LAHS in the lithium extraction tail solution from East
Taijinar Salt Lake. The static adsorption capacity of adsorbent JW-LAHS is 7. 3 mg/g,and the separation factor
of magnesium and lithium is 27. 98. When fixed bed height at 24. 8 cm and feed flow rate at 3.5 mlL/min,
breakthrough time is 22. 0 min, adsorption saturation time is 210.0 min, adsorption saturation capacity is
5.5 mg/g,and adsorption rate of Li " before bed breakthrough is more than 95%. This indicates that the adsor-
bent JW-LAHS is suitable for lithium recovery from the lithium extraction tail solution with a high Mg/Li ratio.
The BDST model can accurately predict the breakthrough time with an error less than 8. 61%. Deionized water
was used for desorption. It is found that increasing flow rate can accelerate the Li* desorption process,while it
has no remarkable influence on the Mg’* desorption process. When the feed flow rate is at 4.6 mL/min for
360 min ,the desorption rate of Li” is up to 83.25%. The Mg/Li mass ratio of the desorption solution is only
0.88% of the lithium extraction tail solution ( Mg/Li mass ratio 80 ). The adsorption capacity of JW-LAHS
remains more than 82% after 20 cycles,indicating good cycling stability of the adsorbent.

Key words: Lithium extraction tail solution ; Lithium adsorbent ; Adsorption selectivity ; Lithium recovery



