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Adsorption kinetics of sodium dodecyl sulfonate onto hematite
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ABSTRACT The adsorption kinetics and conformation change of sodium dodecyl sulfonate ( SDS) onto Fe,0;-coated crystal sensors
were studied by quartz crystal microbalances with dissipation ( QCM—D) . The results show that the adsorption of SDS onto Fe, 0, sur—
faces is a rapid adsorption process. The pH value has a great influence on the adsorption of SDS. When the pH value increases the
viscoelasticity of the adsorption layer improves the stability of the adsorption layer deteriorates and thus the recovery of hematite flota—
tion gradually decreases. There is only one adsorption stage which is best fitted by the pseudo-first order model without any change in
conformation in the pH range of 3 to 9. At the pH values of 10 and 11 the adsorption of SDS markedly increases and the recovery of
hematite flotation also recovers. There are two distinguishable adsorption stages with the first adsorption stage bestfitted by the pseudo—
second order model and the second adsorption stage by the Elovich equation. The adsorption layer also experiences an obvious confor—
mation change as the adsorption continues.
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Fig.1 Schematic diagram of the Fe, O; quartz crystal resonator
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Fig.2 XPS spectra of the hematite and Fe, O; resonator surfaces
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Fig.3 High resolution spectra of Fe, (a) and O;(b) of the pure hematite and Fe, O resonator
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Table 2  Kinetic fitting parameters and fitting degree of the SDS adsorption process at different pH values

Elovich Bangham
pH
ky 4. R? ky 9, R? P B R? k m R

3 0.2984  151.99  0.9901 0.0028 173.80 0.9689 166.02 0.0293  0.9061 71.04 3.79 0. 8364

4 0.4596  141.80 0.9869 0.0049 156.00 0.9192 771.28 0.0422 0.7741 84.45 5.48 0. 6850

6 0.5231 98.80 0.9843  0.0066 108.40 0.9783 197.50 0.0514 0.9222  48.82 3.98 0. 8488

9 0.7939 32.60 0.9676  0.0427 34.74 0.7481 1068.80 0.2501  0.5450  23.63 8.13 0.4785

10 0.2692 91.00 0.9378  0.0034 104.96  0.9684 79.91  0.0046  0.9638 39.03 3.42 0. 9636
10 (Step 1) 0.0172  189.50  0.9378  0.0031  110.00  0.9900 79.00 0.0517 0.8404  23.78 1.07 0. 9647
10 ( Step 2)  0.2445 92.00 0.8129 0.0032 105.00 0.9341 121.52 0.0524 0.9824  46.45 4.35 0.9835

11 0.2369 276.40 0.9460 0.0009 320.79 0.9748 207.73 0.0150 0.9792 113.57 3.37 0.9394
11 (Step 1) 0.2898 276.24 0.9664 0.0005 408.00 0.9975 91.65 0.0065 0.9861 73.43 1.48 0.9718
11 (Step2) 0.1820 285.00 0.8643  0.0008 330.67 0.9590 359.66 0.0177 0.9923 137.44 4.34 0.9972

7 pH Af=AD . (a) pH3; (b) pH4; () pH6; (d) pH9; () pH 10; (f) pH 11

Fig.7 Diagram of Af—AD at different pH values: (a) pH3; (b) pH4; (¢) pH6; (d) pH9; (e) pH10; () pH 11
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Table 3 Values of K related to Af—AD diagram and the fitting degree

R? at different pH values

pH K, R? K, R? K R
3 0.0263 0.8784  — — — _
4 0.1111 0.7868  — — — —
6  0.2052 0.9775 — — — _
9 0.4424 0.9838  — — — —
10 0.3101 0.9747 0.1623 0.8640 — —
11 0.3124 0.9388 0.1701 0.9282 0.0155 0.8072
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