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Table 1 The compositions of biotite (wt%, oxide) determined by XRF

A wt%
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Figure 1 The characterization of biotite. (a) The FESEM image of biotite; (b) the TEM image of biotite; (c) the XRD patterns of biotite; (d) the FTIR

spectrum of biotite (color online).
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Figure 2 The surface proton excess of the biotite as a function of pH.
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Figure 3 Pseudo-first-order (a) and pseudo-second-order kinetic fitting results (b) of S sorption on biotite. () experimental value, (-) fitted results.
C0:1.0><104 mol/L, m/V=40.0+0.1 g/L, pH 7.0+0.1, 0.01 mol/L NaCl background solution (color online).
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Table 2 The parameters of pseudo-first-order and pseudo-second-order kinetic models of s sorption on biotite

WHE— 25 11 e~ )
q. (mg/g) ki (07 R q. (mg/g) k, (g/mg-h) R
0.0818 1.76 0.922 0.0854 339 0.949
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Figure 4 Effect of pH and ionic strength on the sorption of Sr** on
biotite. C():l.0><1074 mol/L, m/V=40.0+0.1 g/L (color online).
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Figure 5 Sorption isotherms of Sr™" on the biotite at different
temperatures. pH 7.0£0.1, m/V=40.0+0.1 g/L, 0.01 mol/L NaCl back-
ground solution (color online).
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Figure 6 The Langmuir (a) and Freundlich sorption isotherms (b) of Sr*" on the biotite at different temperatures (color online).
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Table 3 The Langmuir and Freundlich sorption isotherm parameters of Sr** on the biofite at different temperatures

Langmuir Freundlich

T (K) G (mol/g) K, (L/mol) R K; (mmol' ™ L"/g) n R

298 7.10x10°° 4.53%10° 0.949 3.52 0.856 0.991

313 9.85x10° 3.00x10° 0.927 2.46 0.812 0.986

328 1.03x10°7° 2.82x10° 0.887 2.68 0.821 0.987
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Figure 7 Effect of co-existing ions on the sorption of Sr*" on biotite.
C=1.0x10"* mol/L, m/V=40.0+0.1 g/L, pH 7.0+0.1, 0.01 mol/L NaCl
background solution (color online).
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Table 4 Peak position of Sr 3d;, and Sr 3ds, for three different
samples

Sr 3d;, IR E (eV) Sr 3ds, &N E (eV)

k) 135.5 133.8
TREREE 134.9 133.2
A 1354 133.7
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Figure 8 The results of XPS analysis. (a) The full range XPS spectra of biotite before sorption of S (b) the full range XPS spectra of biotite after
sorption of St (c) the peak of Sr 3d; (d) high resolution XPS spectrum of biotite after sorption of St (e) high resolution XPS spectrum of
strontianite; (f) high resolution XPS spectrum of magnetite after sorption of Sr**(color online).
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The sorption of strontium on biotite and some influencing factors
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Abstract: The effect of ionic strength, pH, temperature and co-existing ions on the sorption of Sr™* on biotite was
investigated by batch technique. The results showed that the sorption of Sr*" on biotite was ignorable at pH range from
3.0 to 5.0, and then increased sharply with the increase of pH from 5.0 to 10.0. Besides, the sorption percentage of St
on biotite significantly decreased with the increase of ionic strength. The sorption kinetics and isotherms of Sr™" on
biotite can be well fitted by pseudo-second-order kinetic model and Freundlich model, respectively. The results of XPS
analysis indicated that Sr’" was mainly complexed with the iron hydroxyl on the surface of the biotite.
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