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Abstract Carbamoylphosphate (CMPO) [CMPO andogue; 2-(diphenylphosphoryl)-N-(3-(triethoxysilyl)propyl)acetamide]silane,
as a functional self-assembled molecules, grafted mesoporous silicates were prepared by simple hydrolysis and condensation
reaction. Pore sized tailored mesoporous silicates such as MCM-41, SBA-15, or amorphous silica nanoparticles were adopted
as host materials. The surface area of ordered mesoporous silicates was ranged from 680 m’/g to 1310 m7g with different
pore diameters that estimated to be ca 2.3~9.1nm by BJH method. Among the OMMs host materials, SBA-15(11) has
higher loading ratio (~35wt%) of CMPO derivative than other OMMs. Accessibility to CMPO silane functional groups in
the surface of mesoporous silicas was studied by lanthanide ions sorption experiments. All of the CMPO modified OMMs
favors the smaller Eu(l1l) and Nd(I11) cations than La(lll) for relative larger ionic radius.
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Fig. 1. SAXS patterns for host mesoporous materids [(a)
MCM-41, (b) SBA-15(1) and (c) SBA-15(11), respectively].
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Fig. 2 HR-TEM cross sectional images of host materias [(a)

MCM-41, (b) SBA-15(1), (c) SBA-15(11) and (d) Silica nano-

particle, respectively. The inset images in (), (b) and (c) show
unidirectional channels of the open mesoporous structure].
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Fig. 3. The nitrogen adsorption (empty symbols)-desorption (filled symbols) isotherms curves of before (circle)/after (triangle down) and
grafting CMPO derivative on host materials [(8) Silica nanoparticle respectively (b) MCM-41 (c) SBA-15 (1) (d) SBA-15 (11)].
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Fig. 4. The pore size distribution curves of () MCM-41, (c) SBA-15(1) and (d) SBA-15(11) (before and after grafting reaction) and
the t-plot for MCM-41 grafted with CMPO derivative (b).
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Fig. 5. TG and DTA curves of CMPO analogue modified host materias [(8) MCM-41, (b) SBA-15(1), (c) SBA-15(11) and (d) Slica
nanoparticle, respectively].
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