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Fig. 3 Molecular weight cut-off curve of ceramic membranes with different pore sizes
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Application of ceramic ultrafiltration membrane in the separation
of chitosan oligosaccharide

HAN Qing', WEN Juanjuan®*, ZHOU Huanyu',
CHEN Xianfu', QIU Minghui', FAN Yigqun'

(1. State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China; 2. College of Food Science and Technology,
Nanjing Tech University, Nanjing 211816, China)

Abstract; Tight ceramic ultrafiltration membranes were utilized to separate chitosan oligosaccharide within
a specific degree of polymerization range. The effects of operating conditions, including pH, concentration
of chitosan oligosaccharide solution, temperature and operating pressure on separation performance were
investigated, leading to optimization of the operating parameters. A tight ceramic ultrafiltration membrane
with a molecular weight cut-off of 5 000 and a pure water flux of approximately 650 L/(m® + h) was
employed. The results showed that at pH 7, the influence of charge on chitosan oligosaccharides was weak
in the process of membrane separation, which mainly depended on the pore size of ceramic membrane for
screening. Higher concentrations of crude chitosan oligosaccharide solutions led to increased viscosity and
significant concentration polarization, reducing the transmittance of DP2~5 chitosan oligosaccharides. At
a concentration of 10 g/L, the flux of the ultrafiltration membrane was maximized, along with the highest
transmittance of DP2 ~ 5 chitosan oligosaccharides. Temperature had a minor effect on retention
performance during membrane separation; however, higher feed temperatures enhanced flux, with an
optimal separation temperature of 35 °C. Increased transmembrane pressure difference resulted in higher
retention of DP2~5 chitosan oligosaccharides, with the optimal operating condition being a transmembrane
pressure difference of 0.1 MPa. In addition, the stability of tight ultrafiltration membrane during
separation process was evaluated. During continuous operation for 720 min, the flux of ceramic membrane
and the transmittance of DP2~5 chitosan oligosaccharides were basically stable, with a stable flux of about
130 L/(m?* * h) and a separation factor of 15. Tight ceramic ultrafiltration membranes have demonstrated
promising application prospects in the precise and efficient separation of chitosan oligosaccharides within
specific DP ranges.

Key words: ceramic membrane; chitosan oligosaccharides; ultrafiltration; separation



