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High flux nanofiltration membrane based on chelate-crosslinked
polysaccharide networks for separation of uncharged oligosaccharides

Keita KASHIMA

National Institute of Technology, Oyama College (Oyama KOSEN)
Department of Materials Chemistry and Bioengineering

A high flux nanofiltration membrane consisting of a calcium alginate layer
and a k-carrageenan layer was successfully prepared for the separation of
uncharged oligosaccharides. Morphological observations using a Field Emission
Scanning Electron Microscope combined with Energy Dispersive X-ray
Spectroscopy revealed the formation of a double layer in the membrane, as well
as the presence of sulfur derived from carrageenan on one side. The gravimetric
fraction of the carrageenan layer in the membrane (¢) was defined as the
weight of the carrageenan solution divided by the total weight of the alginate
solution and carrageenan solution, respectively casted on a Petri dish. In a pure
water permeation experiment driven by pressure, introduction of a carrageenan
layer to the calcium alginate membrane followed by a thinning calcium alginate
layer resulted in a remarkable improvement of the volumetric water permeation
flux. The water permeability increased with increasing ¢. On the other hand,
the difference in the rejection rates of glucose and maltotetraose increased
with decreasing ¢ in a filtration experiment using an oligosaccharide mixture
containing glucose, maltose, maltotriose, and maltotetraose. This result
indicates that the alginate layer formed by chelate-crosslinking with calcium
ions exerted a high permeation selectivity for such oligosaccharides. From the
two perspectives of water permeation flux and rejection rate, the optimum
condition was determined to be ¢ = 0.9. The new nanofiltration membrane
developed in this study holds promise for application to the separation of
uncharged molecules such as oligosaccharides.



