36 9 Vol.36 No.9
2010 9 JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Sep. 2010
( 100124)
(TBP) 200 FeCl, Li -1LSX
Li*(0.04 mol/L) . N
MgCl, ) TBP Li*
85% ce(Fe'*) Ie(Li*) 4 ¢(MgCl) 3 ~4mol/L TBP 40% ~60%
10 ~ 15 min.pH 2 ~3. 1:1.
, ; o Li—-LSX
0647 DA 1 0254 -0037(2010) 09 — 1258 - 05
Baksh ' Li-X Na-X 50%
i ( LSX) ¢ Li -LSX LiX
56
LSX
Li —LSX .
L.SX Li* §40 Li*
Li-LSX Li
Li * Y A)
11 Li*
123 (TBP)  200° FeCl,
Li -LSX Li* (0.04 mol/L) .
~ ~ ~ MgC12

1
1.1

TBP( ) 200" ( ) MgCL, *6H,0( ) FeCl, *6H,0( ) NaCl( )
LiCl*H, O( ) ( ).

: 200842-03.
: “ ” (2009AA057437) .

(1966—)



9 [— 1259
1.2
(ICP): PE Optima 2000DV 160 ~900 nm
<0. 003 nm <0.5%.
1.3
ICP Li*
1.4
Vo —c,V
E=20"00 100% (1)
Vo
E ; Co Li* 'V e Li* Vi
2
2.1
1
10 ~ 15 min
2.2
2 2 0.5~2.5
1.0 1
ﬁﬁ[ 651
|
¥ 0 15 20 Bs 10 15 20 25
t / min FH HE
1 2
Fig.1 Effect of contact time on extraction rate Fig.2 Effect of phase ratio on extraction rate
2.3 pH
pH 3 3 pH 2
pH "

FeCl; + C1™——FeCl,

H* + FeCl, ——HFeCl,

HFeCl, +2TBP ——HFeCl, *2TBP



1260 2010
pH H* Li* Li* ; pH
et Mgz . 1445 pH
2 ~3.
2.4
4
15
70, 65c
|
< 50] 60
B 3{}! = 55
10! I T S SR,
0 ! - 3 4 3% 25 50 75 100
pH T/C
3 pH 4
Fig. 3 Effect of pH value on extraction rate Fig. 4 Effect of temperature on extraction rate
2.5 TBP
TBP +200* TBP
200" . TBP
TBP 40% ~60% 65% TBP
TBP a
2.6
FeCl,
FeCl; + C1™——FeCl,
Li* + FeCl, — LiFeCl,
LiFeCl, +2TBP ——LiFeCl, *2TBP
6 FeCl, 7%;
4 85%
701 100
' xo[
: S0; o 60+
=30 < 40
| 20
|t} | M /PR — _I_l. {)|_ N RN L - S | —J
10 20 30 40 50 60 70 80 0 1 2 3 4
I"r):l:l-"ll Ye c(Fe*) [e(Li)
5 TBP 6

Fig. 5 Effect of TBP concentration on extraction rate

Fig. 6 Effect of ¢( Fe’*) /¢(Li*) on extraction rate



9 : [— 1261

2.7 Mg(Cl,
Cl™ LiFeCl, 20
7 MgCl,
MgCl, 4 mol /L. Uy
: = 30t
Mg™*  Li* " MgCl,
O35 4
¢(MgCL) / (mol - L")
7 MgCl,
3 Fig. 7 Effect of concentration of MgCl, on extraction rate
TBP +200" Li - LSX Li* (0.04 mol/L)

. +MgCl, -pH :
eo(Fe’) Je(Li*) =4 ¢(MgCL) 3 ~4mol/L TBP 40 ~60% N 10 ~ 15 min
pH 2-~3 I:1. Li* 85%

1 BAKSH M S A KIKKINIDES ES YANG R T. Lithium type X zeolite as a superior sorbent for air separation J . Separation
Science and Technology 1992 27(3): 277294.
2 CHAO C C SHERMAN J D MULLHAUPT J T et al. Mixed ion-exchanged zeolite and process for the use thereof in gas
separations. US5174979 P . 1992-12-29.
3 REGE SU YANG R T. Limits for air separation by adsorption with LiX zeolite J . Industrial and Engineering Chemistry
Research 1997 36( 12) : 5358-5365.
4 KIRNER J F. Nitrogen adsorption with highly Li exchanged X—zeolites with low Si/Al ratio. US5268023 P . 1993-12-07.
J. 2001 19(1): 1-4.
SONG Wei—gie ZHANG Yong—chun ZHANG Jian. Progress of air separation adsorbents in pressure swing adsorption J .
Low Temperature and Specialty Gases 2001 19( 1) : 1-4. (in Chinese)
6 YOSHID A S HIRANO S NAKANO M. Nitrogen and oxygen adsorption properties of ion-exchanged LSX zeolite J . Kagaku
Kogaku Ronbunshu 2004 30(4): 461-467.
7 MOREAU S LABASQUE J ROUGE D. Absorbent having heterogeneous exchange factor and PSA process employing such an
absorbent. US6053966 P . 2000 - 04-25.
X . CN101125664A P . 2008-02-20.
9 . X I. J.
2008 24( ). 44-46.
LIU Zong4ang LIU Hai-yan ZENG Yi et al. Studies on the Li" ion-exchange properties of Na-d.SX molecular sieves [ .
investigation of preparation parameters J . Acta Petrolei Sinica: Petroleum Processing Section 2008 24( Supp.): 44-46.
(in Chinese)
10 X Ir. J.
2008 24( ) 47-50.
LIU ZongHang LIU Hai-yan ZENG Yi et al. Studies on the Li* ion-exchange properties of Na-d.SX molecular sieves II .
structure characterization of Li -L.SX molecular sieves J . Acta Petrolei Sinica: Petroleum Processing Section 2008 24
(Supp. ) : 4750. (in Chinese)
11 I 2005 37(3): 1-4.

ZHANG Rong—guo YANG Shundin GUO Li—ping et al. Research progress of extraction of lithium from salt lake brine J .
Inorganic Chemicals Industry 2005 37(3): 1-4. (in Chinese)



1262 2010

12 : J. 1979 (1) : 90418.
YUAN Qun. Solvent extraction of lithium J . Organic Chemistry 1979 (1) : 90-418. ( in Chinese)
13 . J . 2005 13(1): 42-48.

ZHANG Jincai WANG Min DAI Jing. Summarization of the lithium extraction system J . Journal of Salt Lake Research
2005 13( 1) : 42-48. (in Chinese)

14 . J. : 2000 40( 10) :
47-50.
ZHU Shendin PIAO Xiangdan GOU Ze-ming. Extraction of lithium from brine with neutral organophosphorous solvents

J . Journal of Tsinghua University: Science and Technology 2000 40( 10): 47-50. ( in Chinese)

15 . J. : 2007 38(2): 262266.
SUN Xidiang CHEN Bai-zhen XU Hui et al. Extraction of lithium from bittern J . Journal of Central South University:
Science and Technology 2007 38(2): 262-266. ( in Chinese)

Recovery of Lithium Ion From Exchanged Mother Liquids of
Li-L.SX ZeolitePart 1: Research on the Extraction Process

SUN Ji-hong WANG Lijuan HUANG Cheng
( College of Energy and Environmental Engineering Beijing University of Technology Beijing 100124  China)

Abstract: In order to recover Lithium ion from exchanged mother liquids of Li-L.SX zeolite an extraction method
of lithium ion by use of tri-n-butyl phosphate ( TPB) with 200" gasoline as mixed solvent was investigated in the
presence of ferric chloride as cooperation agent. Effects of procedure parameters such as contact time phase
ratio hydrochloric acid acidity temperature concentration of extractant the ratio of ¢( Fe’) /¢( Li*) and
concentration of MgCl, on the extraction technology were analyzed in details. The results show that TBP solvent
is a very suitable extractant to lithium ion and the extraction rate can reach up to 85% . The optimal extraction
conditions at room temperature are found as the following: ¢( Fe’*) /¢(Li*) ratio is around 4; concentration of
MgCl, solution is 3 ~4 mol/L. TBP volume fraction is 40 ~60% . Contact time is during the period of 10 ~ 15

min. pH value is around 2 ~3. And phase ratio is about 1: 1.

Key words: lithium ion; tri-n-butyl phosphate; extraction; Lid.SX zeolite



