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PR, B T IEIR AR IR(TS-110X30 B iR,
HEIEBPPAT, YRR B TR 15 3B R
1 H,TiOs.

1.2 SRR SRR EEE

3 g BRI B R SR 44 Li TiO; A 150 mL 0.6
mol/L FRIR¥EM Y, B THEEAKBIEK P 308 K~
e, FEANIRII T b2, R SR 5 45 2
TARRFEREAL(ICP, ARCOS FHS12 )70 i i
B TR RARE F AR, RS AR E,
Ve SN 1% o 43 R - (D) Q) v SRR U i i 7
HHAE P () IR (R) -
A=pVim (1)
R=pVM,/(zmM>) (2)
Kt p AR S PR IR s v AT
m AW R 2 2, B Li,TiOs *F Li (424t &
H; My R L TiO; IARXS 43 B i s My BRI ARG i
TR, HRQU RN, p A F )
TP ERIVREE s 2 1, My AAKIAN IR T &

2 g BRI B 5 HL TiOs JBON 150 mL AR LiCl
R, pH=10.1(FAAFIEE Ay 1:4 /9 0.1 mol/L NH,CI
F1°0.1 mol/L NH3-H,O 7RGy i 15 pH), T
I REIRTTE 308 K 4%, EA AR A1 123G
W, SKHICP A WE s o, HEME TS
IR EIRE, W) ). SR SCERI6] I 75
A R RS A A o

1.3 SH5RRRE

K X FHATHHM(BRUKER D8 Focus 1) 73 #r4i
W B TR AT SR AR LipTiOs« #EIR P 57 HoTiOs AW B 5
H,TiO; MBS, TAESHUIR: Cu K 48, HfEH/s
40kV, HIR 40 mA, K 0.02°, FIHHHESE 4 (°)/min,
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Beili L ARETH (773 ~973 K), FEih [FI(002)FTHT 8 5
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HRHES . TRl &n, 38 3 K B N 15 F 37
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w R B AR LipTiOs.

g 288 2ég
3K = ‘“JV S 52
873K I N l A
773 K \ I \
673 K l \
573 K l A
Before calcination 1 M

0 10 20 30 40 50 60 70

20/(°)
1 AFEYBFEILEE LipTios ) XRD 1
Fig. 1 XRD patterns of Li,TiO; under different calcination

temperatures
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WP A, IRRIRLE 773 K
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Fig. 2 XRD patterns of Li, TiOs for different calcination time
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M 3 Haf LA, JBBE 2 h AT 10 h I FRER R b,
BIEVEME 5 h ZEATA R T 125 mg/g IMAEVE IR, EIVE
i 98.8%; Mke 1 h IR A et , EVEN 24 h i)
AiEF] 123 mg/g HIPEVERL R, BIVEIAR 97.6%.
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Fig. 3 Li" extraction rate of Li,TiO; for different calcination

time
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Fig. 4 Li" adsorption rate by H,TiOj; for different calcination

time
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PR B A R o, WS B R IR A4 Li, TiOs Hh i 2 i
RSV B SRV o % Li,TiOs £ 0.6 mol/L 51
W BENL 5 h, ARILER HLTiO;, #uEliz A
98.8%, EKIEIAEN 2.10%. £ 5 Y[ P bifl £h R IR 5
FREAR, AR AR YRR i KT, TRV 26 8 2 BRI
M ERRIRIE N 0.3 mol/L I, RV 98.1%, Ek¥EiR
2 0.04%. S Tl B BRI RTIRAA Li, TiOs, S Wi
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Fig. 5 XRD patterns of Li,TiO; (a), H,TiO; before (b) and
after (c) adsorbing Li"
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B, REAE ) S5 ARV Li, TiO; (JCPDS 33-083 )4 &,
JE RN AR, AR A C2/e. B S(B)FTAR N
Li, TiO; £ 1 Fh R VE I 21 /5 15 21¥) HLTiO; 1) XRD 1%,
JE B AR, AR C2/co FELEE S(a)FI(b) AT LA
H, BRVEMALG (1 33) A K, X HT4LLT
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WO, IR A RS, IR A, R
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Kl 5(c) BTz W B4 5 1) HLTiOs (1) XRD 3%, W LLFA
H R BRI ) HoTiO 55 W8 B R AH LU s T AR Oy #2300, 2 W
W B T i PR PR R S5 R B AR A R R o R BRI R U
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AR, Ui B Sh IR 2877 ) b RELR KRG 454, X
LS AR R ORUE T 585 A8 i S Ik 7 3= A 45 4
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SEM 4. tHEl 6 iTLUEH, Li,TiO; Al HyTiOs ¥4 230

6 Li,TiO;. W PHAT A S 1Y) HoTiOs 2 77 1K) SEM 4
Fig. 6 SEM images of Li,TiO; (a), H,TiO; before (b) and
after (c) adsorption
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ATLLF H, IKHGE S B 705 RN, S5H 5
UL, TEARBE B —, AL AR R AR 4l e B D B

2.3 IRMiTERE
231 WLFHBN I

X W B B ) 2 I S BT T AR R B R R AL
B, HET, KT8 SFRHRIs) R o a1
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YK HyTiO; W P 71U7E 0.68 g/L Li ¥ H W fff 24 h
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1 N REN 20T R 45 012 7 R %
BEREFR LR MBI A 0. AR, L gsh 2
TR PR PEAN S REUL B T 0.9956, Ti#8l— AL
N 0.6169, 1 LAFHE W8 PR et R4 4 P01 — 2 5 g 2 At
Ut B B I R A A2 B o ST AR Ak, A
0.0339 g/(mg-h), X EEACK LR HoTiOs W B )ty sk o
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HOE TR . MR A INPAR R REE 1t TRiAR
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Fig. 8 Fitting models of H,TiO; adsorbing in different Li*

concentrations solution with Langmuir (a) and Freundlich (b)

isothermal equations

#F 2 H,TiO; WMt Lit (45 75 S 4L

Table 1 Kinetics equations parameters of H,TiO; adsorbing Table 2 Isothermal equations parameters of H,TiO,
Li" process adsorbing Li"
Pseudo-first-order Pseudo-second-order Langmuir Freundlich
et 9 ) k! 9/ e gn/mgg!) Ky(Lmg') R*  n Kdlg) R
(mg-g™) [g(mgh) '] (mgg) 71.02 414 0.3910 0.64  0.009  0.9533
0.08 14.79 0.6169 0.0339 28.68 0.9956

MR B S 47 I A R B s g A RN R K b
Langmuir W 155 50 n g S50 B SRIARTEEAR BAE H
A KM Freundlich ¥ %: Kr 4 55 W B 26 A7 5C 1)
Freundlich W B -7 5 44

8 FZk 2 Fii7n y Langmuir J7 F£H1 Freundlich J5
FEOT R BT ER LG 4 R . A SRR R
Langmuir J5 #2400 & 2 AR ¢ R EUC 0.3910, 1
Freundlich J5 U & INEAEAR G R EGL R 0.9533. 4
WA AHENT, e IR BV FRL A, B S i
M Freundlich 5%, 50 WIS B 7048 W5 B A37 o 5 20 12

SEET AN IF) o K it AT 85 A 0/ 0 AT AR v PR 3R TR
JERN S BE A, BN W B 370 45 U8 P A7 25 5
BT AREA I

HE Z5PO4RIE, W PR Li B4R 2 R i B 7%
I OCHE D F o AN ORI K HOE S RO Aok
H,TiO; W B FITE 0.68 g/L A1 0.34 g/L Li" ¥y i i bt
=509 28.98 mg/g Fl 18.74 mg/g, FW] Li WLHR
X P AR K . IR 1 g/L Li i h it
R B, I 24 hoak B BT, ST IR B Rk
36.16 mg/g, RWIFTHIE MK HyTiOs WX Lit
HATE R I WL B B
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FERSADL B 7K b AT IR PR S8, AR ST PR 00 4
(RIWR B PR o BEHLL R K A7 — B K LiTs Na's K\
Ca’\ Mg™", pH=9.19. 4 R E(K)FI5 B K T (e, )
MR (7RI (®) T

Kd = Qe /pe (7)
an, = K4 (Li)/ K4 (Me) (8)

e ge Fak BB BFHTIS (R &, pe Jhy s 2R B
SPTIS M BRBR S s Me 24 Lis Na. K. Ca fll Mg.

3 AR B FE PR AR . ik 3
AT, B SR A AR AL i K X A B R 18.57
mg/g, 57E LiCl % R it E(18.74 mg/g) Ak ik,
Wi AL 1 7K P R LA B X W B AN K 53 A
S T REOA ) T 226.44 mL/g, 1t T HiAb 4
BB TR U Mg IR EUEE 1.47,
BT T I A B R I B 154.17, BEE HLTiOs
W BRI LT Bk A A T 0 Mg 11

F 3 H TIO; XL B 7K v 2 <5 Jad 2 1 AW B e v
Table 3 Selectivity of adsorbent for main ions in simulated

salt-lake brine solution

Me po pel q¢/ Ky ol
(mgL™) (mgL") (mgg') (mLg")
Li 340 82 18.57 226.44 1
Na 500 420 5.76 13.71 16.52
K 800 770 2.16 2.80 80.76
Ca 950 860 6.48 7.53 30.07
Mg 500 490 0.72 1.47 154.17
3 #Hig

1) SR FH K FAGE AT LU 2% 37 77 sy 7R R R 550 7 K 4
Li,TiOso BHABEEELE I TE 51, LizTiOs HH A7 J7 s ] 5
REEEAR o TTIBORE I TAI X Li TiO5 FAH 40 B S M /)N,
HBLAGE ST 1) 1) S KT i B AR A S R K o A B b
773 K HBaisy 1] 2 b i 46 18 R k7)1 i R o ¢ d

il

2) FRUEL Li, TiOs H R i 4, 7F 0.6 mol/L #h
BRSSP VEEEE, 5 h JSHEVERE R IAF] 98.8%.
3) R U MRS B AR GO R HLTiOs,
76 1 g/L Li VP B, 24 h ik S0 7, W
KN 36.16 mg/g.
4) 4K HyTiOs WM FIE LiCl % R b Li' ()

AFRFEAL ) 1R, 1 0.34 g/L Li % ik
B3 5 $ik 1) 0.0339 g/(mgrh)o MR BT B 7 &
Freundlich 5 7 #8, BEIHANK HyTiO5 MR 77154 WRe B
P L85 & e A ] .

5) AR BT K P A BT R IR B AN K,
TR T I B NI R 154.17.
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Hydrothermal synthesis and adsorption properties of
nano scale H,TiO; adsorbent

CHEN Zi-zheng, SHEN Wei-hua, CHEN Li-fang, CHENG Hong-ye, QI Zhi-wen

(State Key Laboratory of Chemical Engineering, School of Chemical Engineering,
East China University of Science and Technology, Shanghai 200237, China)

Abstracts: Nano scale H,TiO; adsorbent was obtained by acid-modifying adsorbent precursor Li,TiO;, which was
synthesized by calcining products of hydrothermal reaction between TiO, and LiOH-H,0O. The effects of calcination time
and calcination temperature on structure and ion-exchange properties were investigated via XRD, SEM and kinetic
experiment. The pseudo- first and second order rate equations were used to investigate the adsorption process, and the
Langmuir and Freundlich adsorption isotherm equations were fitted by the equilibrium data. The results show that the
verified optimal calcination temperature and time are 773 K and 2 h, respectively. For such prepared adsorbent, the
maximum adsorption capacity reaches 36.16 mg/g, the adsorption kinetic constants is 0.0339 g/(mg-h) and the extraction
rate of lithium is 98.8% after 5 h. Moreover, the adsorption process obeys a pseudo-second order equation, and the
equilibrium data fits well to the Freundlich model. The separation coefficient of Li” to Mg®* reaches 154.17.

Key words: nano scale H,TiO3; hydrothermal method; adsorption kinetics; adsorption rate constants; Freundlich equation
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