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Fig. 5 Effect of contact time on cadminum ion adsorption
1: 328 K; 2;: 308 K; 3: 288 K

Fig 6 Adsorption isotherms under different temperatures
I: 328 K; 2: 3B K; 3: 288 K

Table 1 Parameter of langmuir and freundlich isotherms equations

T/K Langmuir Freundlich
Gm Ky R? n Ky R?
288 294 12 Q11 0 0808 L. 0156 31 224 4 0 981
308 107 53 0 62 0 6719 L1253 48 891 3 0 997
328 20 70 69 00 Q0 8752 L. 6952 79 622 8 Q0 996
, GBST Cd* R CdSO,
Freundlich n 1, N CdSO, s
15 ; AG ,
Van' t Hoff s [ 13] s
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4416 3l_ 15. 646(R?= 0 927 7)., 308 36 717 - 23882 128 567
T 328 ~ 4623 126 036
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Table 3 Determination of Cd >+ in water samples( n= 6)

Samples of water Added/ (mg* L-1') Found/(mge* L-1') RSD/% Recovery/ % Found by APDC-MIBK- FAAS/(mg* L-1)
Tap water 0 0 - - 0
0000 0 019 4 33 97. 0 0 0196
0000 0 0386 25 9 5 0 040 1
River water 0 Q0 007 3 42 - 0 008 1
Q0 0200 0 026 2 24 94 5 0 0264
0 0400 Q0 047 8 19 101 2 0 0469
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Adsorption Behavior of Immobilized Nanometer Bariunr Strontium
Titanate for Cadmium Ion in Water
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2. Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China

Abstract Nanometer bariunr strontium titanate immobilized on silica gel G was successfully prepared by the citrate acid sot gel
method and characterized using X ray diffraction (XRD), scanning electron microscope (SEM) and Fourier transform infrared
spectrophotometer ( FT IR). By means of the determination of flame atomic absorption spectrometry( FAAS), the adsorption be
havior of immobilized nanometer barium strontium titanate for cadmium ion w as investigated. T he results showed that the nano
meter bariunr strontium titanate was immobilized on the silica gel G firmly, gaining a new sort of adsorbent. And the cadmium
ion studied could be quantitatively retained in the pH value range of 4 7. The adsorption behavior followed a Freundlich adsorp
tion isotherm and a pseudo second order kinetic model. T he thermodynamic constants of the adsorption process, such as enthak
py changes(AH), Gibbs free energy changes(AG) and entropy changes(AS), were evaluated. These showed that the adsorption
of cadmium ion by immobilized nanometer bariunr strontium tit anate was endothermic and spontaneous physical process. The
cadmium ion adsorbed could be completely eluted using 1 mol* L™' HNO;. A new method for the determ ination of trace cadmf
um ion in w ater based on this immobilized nanometer bariunr strontium titanate preconcentration and FAAS determination was
proposed. The method has been applied to the det ermination of trace cadmium ion in tap water and river water with satisfactory

results.
Keywords Immobilized nanometer Bariunr strontium titanate; Silica gel G; Adsorption behavior; Cadmium ion; FAAS
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