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Fig.1 XRD patterns of glass fiber filter and BBST
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Fig.2 SEM images of glass fiber filter (a) and BBST (b)
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Fig.3 FT-IR spectrograms of the samples (1— glass fiber filter;
2— calcined glass fiber filter at 900°C; 3— BBST;
4— BBST adsorbing Cd*" (4 mg-g"); 5— BBST
adsorbing Cd** (8 mg-g™))
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Fig.4 Effect of pH value on adsorption

10.0

l———=_/— 3 ]

| | ./

_ 95t _///
& I —A—288K
£ // —e—308K
S 9.0r ¢ —=—328K
gl 0
0 5 10 15 20 25 30

t/min

5 NIRRT 3R 9 W S IR 18] o 18 B 2 1) 5 i
Fig.5 Effect of contact time on cadmium ion adsorption

at various temperatures
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Fig.6 Adsorption isotherms at different temperatures
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Table 1 Fitted parameter of Langmuir and Freundlich
isotherm equations

Langmuir Freundlich
T/K 5 5
qm KL R n KF R
288 2525 096 0.9466 1.94 11.31 0.9968
308 26.53  1.28 0.9719 1.81 1397 0.9964
328  31.75 1.34  0.9537 1.58 18.49 0.9973

F2 ZE2WMET, SHHTEHETNHEE
Table 2 Isosteric enthalpy changes, Gibbs free energy
changes and entropy changes of adsorption

Temperature/K AH/kJ'mol” AG/kJ-mol!  AS/J-(mol-K)™
288 —5.8087 80.032°5
308 17.241 —6.7526 77.900 3
328 —7.9557 76.818 4
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Preparation of Strontium-Barium Titanate Based on Glass Fiber Filter
and Its Adsorption Behavior for Cadmium Ion

Zhang Dong, Yuan Zhigang, Guan Xin, Zhang Wenjie
(1. Shenyang Ligong University, Shenyang 110168, China)
(2. Liaoning Shentong Blower Factory, Tieling 112509, China)

Abstract: Strontium-barium titanate based on glass fiber filter (BBST) was prepared by the citrate acid complex sol-gel method and
characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and fourier transform infrared spectrophotometer (FT-IR).
The adsorption behavior of BBST for cadmium ion in distilled water was investigated. The results show that the strontium-barium titanate
could bond with glass fiber filter through Si-O-Ti and B-O-Ti bonding to produce a new sort of porous block adsorbent. The cadmium ion
could be quantitatively retained in the medium with pH value range of 4-8, and the capacity of adsorption was 9.8 mg-g”. The adsorption
behavior followed Freundlich adsorption isotherm model and HO pseudo-second-order kinetic equation. The enthalpy changes (AH) of
the adsorption process was 17.241 kJ'mol™". At various temperatures, Gibbs free energy changes (A G) were negative, and entropy changes
(AS) were positive. These showed that the adsorption of cadmium ion by BBST was endothermic and spontaneous physical process.

Key words: strontium-barium titanate; glass fiber filter; adsorption behavior; cadmium ion
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