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Figure 1 The surface structure switch of the chitosan nanospheres is triggered by pH changes
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Figure 2 TEM image (a) and SEM image (b) of CS/PAA nanospheres
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Figure 3 FT-IR spectra of free chitosan (a), CS/PAA nanospheres (b) and after adsorption of nickel(ID) by
CS/PAA nanospheres
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Figure 4 (a) Hydrodynamic diameter distribution of CS/PAA nanospheres in an aqueous medium with pH=7,

(b) size and ¢ potential of nanospheres at different pH values
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Figure 5 The available structures of monodentate (a) and bidentate (b) carboxylates for poly(acrylic acid) complexes
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Figure 6 (a) Effect of initial solution pH values on the Ni(II) uptake of nanospheres (initial concentration of

Ni(ID in the solution was 400 mg/L, 25°C), (b) effect of temperatures on the Ni(I) uptake of nanospheres

(initial concentration of Ni(ID) in the solution was 400 mg/L, pH=7)
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Figure 7 Adsorption isotherm of Ni(II) on CS/PAA nanospheres at 25°C and pH=7, ¢.(mg/g) and
C.(mg/L) are the amount of Ni(I) adsorbed and liquid-phase Ni(II) concentration at equilibrium, respectively.

The inset showed the fitting result by the Freundlich isothermal model
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Table 1 The isotherms parameters for Ni(1l) adsorption onto CS/PAA nanospheres at 25°C and pH=7
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Figure 8 Adsorption kinetic of Ni(II) on CS/PAA nanospheres at 25°C and pH=7, ¢,(mg/g) is the amount of

Ni(ID adsorbed onto adsorbents at time t. The inset showed the fitted result by the pseudo-second order model
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Table 2 Kinetics parameters for Ni(1l) adsorption onto CS/PAA nanospheres at 25°C and pH="7
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Synthesis of pH-Responsive Chitosan Nanospheres and Adsorption of
Nickel(IID from Aqueous Solution

LIN Ying', XU Dong-mei*, SONG Qing-ping', Gao Jian-gang'
(1. School of Biology and Chemical Engineering » AnHui Polytechnic University » Wuhu 241000, China;
2. Huaihe River Water Resources Protection Bureau, Bengbu 233001, China)

Abstract; In this work, biocompatible and biodegradable chitosan nanospheres were successfully prepared by a simple
method in water. The nanospheres were well monodispersed and stable in aqueous solution. The physicochemical properties
of nanospheres were investigated by using Fourier transform infrared spectroscopy, dynamic light scattering, transmission
electron microscope, scanning electron microscopy and zeta potential. It was found that the surface structure and zeta
potential of nanospheres can be manipulated by changing pH. The obtained chitosan nanospheres provide the functional
sites with abundant functional groups for embedding of other active materials. Thus, the chitosan nanospheres were
employed as absorbents for removal of nickel (1) ions from aqueous solutions. The adsorption behaviors of nanospheres
were investigated including the effects of adsorption time, pH value, temperature and initial concentration by the batch
method. The adsorption capacity of the chitosan nanospheres for nickel (1) ions was observed to be as high as 44. 41mg/g.
Moreover, the adsorption isotherms obeyed the Freundlich equation, and kinetics followed a pseudo-second order model.
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