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Table 1 The composition of natural sepiolite

L%y /% JRSy wH/ % Sy w/ % L%y /% Ay %
Si0,  43.11—73.95 S 0.006—0.04 | K,0  0.06—1.30 | MnO  0.014—0.22 || P,05  0.01—0.68
N2,0  0.03—1.19 P 0.009—0.28 || FeO 0.02—0.70 €O,  0.24—15.10 || TiO, 0.02—1.60

Ca0 0.13—15.51 H,0* 3.72—9.16 N,0O 0.03—0.15 H,0~ 2.23—15.03

Al, 04 0.05—9.37 MgO 10.15—30.22 S0, 0.20 Fe, 0, 0.15—2.53
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Fig.1 X-ray diffraction of sepiolite and magnetically modified sepiolite
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Table 2  Physical properties of sepiolite before and after magnetical modification
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Fig.2 Pore size distribution for sepiolite and magnetically modified sepiolite
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Fig.3 FTIR spectra of sepiolite before and after modification

2.1.4 SEM ZHr

SR F B UL B i S T A R AT DLIE 4. i & 4 (a) L () AT UL, 9 4 i 4 3R 1A £ 4k
ZERTE N s BB SS T IN I 4 (b) L (d) R, £F 2k ol 3 B, 26 1 DRk S8 10 1 fo 2m 0, #1485 #4917
b, RV IR A % 1A SO A T o P R AR R LG 0, DA i Y i s B R AL B 2 1 R B T

PN R



94 BT S5 - AR A7 AR B B Cor (VD) 1549

20KV X 10000 Tpum— o G 20KV X 10000 Ijum —
(a) YA JR £ (<10000) (b) &M A (<10000)
. :

20kV X 20000 1pum
(d) T M A (<20000)

20kV_X20000_Ium ——
(0) #FHLA 5 £ (+20000)

B4 FEALE SEM M
Fig.4 The SEM photographs of the samples
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Fig.5 Room-temperature magnetization curves of magnetite and magnetically modified sepiolite
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Table 3 The variation of parameters for Freundlich adsorption isotherms model at different temperature

M/ C i Ky 1/n R?
25 y=0.2315x +0. 3194 2.0864 0.2315 0.9962
35 y =0. 2442x +0. 2505 1.7803 0.2442 0.9951
45 y =0.2786x +0. 1594 1.4434 0.2786 0.9899
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PREPARATION OF MAGNETICALLY MODIFIED SEPIOLITE AND
ADSORPTION OF HEXAVALENT CHROMIUM

JIA Mingchang DAI Youzhi DU Ting LIU Chuan

( Department of Environmental Science and Engineering, Hunan University Key Laboratory of Heavy Metal Pollution Control,

Xiangtan University, Xiangtan, 411105, China)

ABSTRACT

Magnetically modified sepiolite ( MMS) was prepared by chemical co-precipitation process in order to
improve the adsorption performance of sepiolite original soil to Cr( VI) and tackle the difficulty of separating
sepiolite powder from treated solution. Scanning electron microscopy (SEM) , specific surface area and pore
size analyzer (BET) , X-ray diffraction( XRD) , Fourier transformed infrared spectrum (FTIR) and vibration
sample magnetometer( VSM) were used to characterize sepiolite before and after modification. And adsorption
of Cr( VI) by MMS was also studied. Results indicate that after modification the surface of sepiolite appeared
roughened and porous, upon which particles adsorbed. Its surface area increased from 37. 534 m’-g™' to
160.366 m™g~'. XRD spectra indicate the existence of Fe,0, crystals. When iron concentration was 0. 28,
the saturation magnetization of MMS was 24. 392 emu - g~'. The adsorption capacity for Cr( VI) was
3.6 mg-g~' while the adsorption conditions were as follow: MMS concentration 10 g-L™", pH 6.0, adsorption
time 90 min, Cr( V) initial concentration 50 mg-L ", temperature 35 °C. pH played a significant role during
the adsorption, and the Freundlich isotherm was the best-fit adsorption isotherm model. After modification the
surface area and pore volume of MMS increased obviously, and FTIR data demonstrated the formation of iron
hydroxyl on magnetic sepiolite surface, which might be the main reason for high adsorption capacity.

Keywords: sepiolite, magnetism, Fe;0,, co-precipitation.



