%591 T L 1k 2% 2% Eitd Vol.21 No.9
2005 4£ 9 CHINESE JOURNAL OF INORGANIC CHEMISTRY Sep., 2005

Ay
/.

KPR R G RE B R SRR AR AR R

FIABE S FAED PR Bag!
(AT T RFAISMAFRE, AN 310032)
C et THFHTRE, LT 100083)

R DRI sl kB 2Kk o R E0R RK AR R & 8 T #5210 (Hectorite) o 38 3 L2780 70 70 M AR X 4efis
St (XRD) 3 % S5 L BT (SEM) | {852 /2 #2041 i (FTIR) | $4E R 28 78 43 il B 34 (TG-DSC) O 4 KOk J8E 3 A7 S8 R
ZHT AR ] JEOREEG A AR TR X B R A 7 A A R AL S R SR A R R R KRR R A R A6 h S
PR Z H RVREAE WU I A7 o TESCHR A 6~49 h AL IS I P9, PR RO 8 A7 RS BRUAL B UL BE S AL 2 AR R
28 72 h ARG A I S A A AR AR AR R R A B R R R R T REAR I Li B R B ST
i Mg, 5 240™ A T o 1) J2 o A1 S 220 119 )2 () T 58 48t 2 1 41 e AR i AL B2 0 41 i L0 ™ W 8 P A e AR TR e
AFPIRAR N SRS BRI A A, SRR S R 7 PRI AR I O, A R IR PR

KB . BB A GG G A R
RES %S, 0643 THRBRIRAG . A TEH S, 1001-4861(2005)09-1327-06

Structure Development of Hectorite in Hydrothermal Crystallization Synthesis Process
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Abstract: Hectorite was synthesized in hydrothermal system by using lithium fluoride, magnesium chloride, water
glass, and ammonium hydroxide as starting materials. The structure development in synthesis processes was in-
vestigated by chemical composition analysis, powder X-ray diffraction (XRD), field emission scanning electron
microscopy (SEM ), Fourier transform infrared spectroscopy (FTIR), thermogravimetry and differential scanning
calorimetry (TG-DSC)and laser nano particle size analyzer. The influences of synthesis parameters such as crystal-
lization time, hydrothermal temperature and reactant ratio on the structure development of hectorite were explored
and discussed. Some hectorite could be formed in 6 h, and the crystallization was completed in 72 h. Between 6
and 49 h the hydrothermal systems comprised hectorite, lithium silicate, lithium fluoride, and magnesium hydrox-
ide. The crystallinity of hectorite could be enhanced with more Li substitution for octahedral Mg when the amount
of lithium fluoride increased, leading to somewhat higher layer charge, thus more exchangeable cations in the
interlayers. With the increasing of the temperature of hydrothermal crystallization the crystallinity of hectorite in-
creased accordingly. Under less crystallization time, the obtained hectorite had smaller particle sizes and narrow
size distribution with poor crystallinity, on the contrary, the products was in better crystallinity with larger grain

sizes and higher thermal stability when the crystallization time was long enough.
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Fig.1  XRD patterns of hectorite samples under different
synthesis time
(a) 6 h; (b) 32 h; (c) 49 h; (d) 72 h H: hectorite,
LS: lithium silicate, LF: lithium fluoride.
Synthesis condition: Temperature=130 C,
LiF:Mg(OH),:Si0, = 1.33:5.07:7.70
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Fig.2 XRD patterns of samples at different reactant ratios of

LiF:Mg(OH)»:Si0,

(a) 1.33:5.07:7.70; (b) 2.66:5.07:7.7; (c) 3.99:5.07:
7.70; (d) 5.32:5.07:7.70.

H: hectorite, LS: lithium silicate, LF: lithium

fluoride.
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Table 1 Chemical composition of samples synthesized from different reactant ratios

Reactant molar ratio (LiF:Mg(OH),:Si0,)

Composition

1.33:5.07:7.70 2.66:5.07:7.70 3.99:5.07:7.70 5.32:5.07:7.70
Si0, 57.5 58.1 57.6 57.1
MgO 28.2 27.5 26.8 25.5
Li,O 4.2 4.5 5.0 5.8
Na,O 2.7 2.6 3.7 3.8
F 43 4.6 53 59
Loss on ignition 8.4 79 9.5 6.8
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Fig.3 XRD patterns of samples at different synthesis
temperatures
(a) 100 °C; (b) 130 °C; (c) 160 °C; (d) 190 C.
Synthesis condition: LiF:Mg(OH),:Si0,=1.33:5.07:
7.70; Time=32 h
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Fig.4 SEM images of samples at different synthesis
time (a)6 h, (b)32 h, (¢)49 h, (d)72 h
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Fig.5 FTIR spectra of samples at different synthesis
time (a) 6 h; (b) 32 h; (¢) 49 h; (d) 72 h
Synthesis condition: Temperature=130 °C
LiF:Mg(OH),:S10, =1.33:5.07:7.70.
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Fig.6 FTIR spectra of samples at different reactant ratio of
LiF:Mg(OH),Si0,
(a) 1.33:5.07:7.70; (b) 2.66:5.07:7.70;
() 3.99:5.07:7.70; (d) 5.32:5.07:7.70
Synthesis condition: Time=49 h, Temperature=130 °C.
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