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Fig. 1 Crystal structure of sepiolite ( from reference [ 1])
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Table 1 Chemical composition of sepiolite

A QJ- 13 QJ- 18 GS- 02 HN- 02 SN3 QIS
Si0, 59. 76 61.09 61.17 60. 77 58.21 60. 68
ALO; 0.15 0.25 0.12 0.17 10. 45 4,50
Ca0 0.59 0.17 0. 09 0.50 0. 69 0. 09
MgO 26. 57 26. 80 27.88 28.02 17. 66 23.63
Fe 03 1.62 1. 62 0.13 0. 06 2.70 1.25
FeO 0.53 0.51 0.03 0.03 0.03 0.03
K20 0.05 0. 05 0. 00 0. 00 0. 85 0.39
Na:0 0.04 0. 10 0.02 0.04 0.08 0. 14
MnO 0.04 0. 04 0.01 0. 00 0. 05 0. 00
Ti0, 0.03 0.14 0.07 0. 00 0.33 0.20
Cra03 0.00 0. 00 0. 00 0. 00 0.02 0.01
B ik 10. 21 8. 88 10. 01 10. 69 6. 95 7.93
e 0.00 0.00 0.00 0.00 0.12 0. 06
A 99. 59 99. 65 99. 53 100. 28 98. 14 98.91
H,0* 9.45 8. 59 9.38 9. 66 6. 42 7.24
H,0" 10. 88 12. 88 10. 80 10. 84 12. 56 12. 86
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Table 2 Frequencies and assignments of infrared bands of water in sepiolite

bAic| em”! A S )T QJ- 18 QJ- 13 HN-02 GS-02  SN3 QJs
Vi, on 3686w 3680w 3680w 3679w  3680vw  3679vw
V_,“_ O 3611sh 3625sh 3602:sh 3625m 3602m 3613w
PEBI 3700~ 3000 Vou, 3572s  3560s 3572 3562s  3558m  3558m
Vi 3257sh 3260w 3250sh 3260w 3249w 327lwsh
Vit 34155 3404s  3414s  3391s  3426s  3418s
] S0 1662s 16595 1664s 16585 1670w 1658s
X 1700~ 1600 \
Gon, 1630w 1615sh 1631w 1642w
- Pui on 689s 693s 690s 690s 688m 690m
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Fig. 2 Infrared spectrum of water in sepiolite
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Table 3 Frequencies and assignments of infrared bands of water in heated sepiolite

JH em™! AR R )T 25°C 200C  300C 400C 500C  600C 700C  800°C
Vi, on 3686w 3688w 3680w 3668m  3668m  3668m  3668m  3668m
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1700~ 1600 Bon, 1630w 1631sh  1615sh  1613s 1631w
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Infrared Spectrum of Water in Sepiolite and Its
Role of Indicating Structural Stability

1 . 2 o2 1 . .
Song Gongbao' Zhang Jianhong™ Guo Ying™ Wan Pu'  Peng Tongjiang® Dong Faqin

(1. Southwest Institute of T echnology, Mianyang 621002; 2. China University of Geosciences, Beijing 100083)

Key words: sepiolite; infrared spectrum; structure hydroxyl; water of crystallization;

zeolite water; adsorption water; assignment; structural stability
Abstract

Based on analyzing the character of infrared specrum of water in the sepiolite structure,
this paper assigned every infrared band of structure hydroxyl (OH), water of crystallization
(OH3) and zeolite water (H20). In high frequency area (3700~ 300 em™ '), the Mg— OH

stretching absorption band V“y_(m isaround 36 80 cem™ ', the Al- OH stretching adsorption

( FEE 94 TT)
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band V.. oy is around 3625 em” ], the stretching absorption band th of erystal water OH; is
around 3560 em™ ', the band "-{u) of zeolite water and adsorption water H;0 is around 3400~

3500 em™ ', and the band around 3260 em™ ' is the band V“_h{,m,d of hydrogen bond among
water. In middle frequency area (1700~ 1600 em™ "), the band around 1640~ 1600 cm™ ' is

the bending vibration band al,(l of zeolite water and adsorption water, and band around 1615~

1630 cm™ ' is the bending vibration band 6()“2 of crystal water. In low frequency are ( 700~

600 em™ ') , the band around 690 em™ ' is the librating band p_.u_ on of Al- OH, and the band

around 642 em™ ! is the librating band ng_ on of Mg— OH. Moreover, the authors have

studied the difference in infrared spectra between hydrothermal sepiolite and sedimentary
sepiolite, and found that VMg_ on of hydrothermal sepiolite is stronger than that of sedimentary

sepiolite, while Vi on of hydrothermal sepiolite is weaker than that of sedimentary sepiolite.
By analyzing infrared spectrum of heated sepiolite, it is found that the variation character of
infrared specrum of heated sepiolite is consistent with the phase change. Finally, the authors
point out that infrared spectrum of water in the sepiolite plavs the role of indicating structural

stability.





