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2. Chitosan
2.1 Silica  

chitosan- silica

1.5M

silica  (Figure 1)  

Figure 1.  SEM image of surface modified chitosan membrane  (a) imprinted surface  (b) original surface 
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Figure 2 silica

silica

silica

 

Figure 2 Elevation of pure water permeability (a) Effect of surface modification, (b) Effect of added amount of silica particles 

(Operational pressure: 100KPa) 

2.2 Chitosan  
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3. κ-carrageenan/pullulan

κ-carrageenan

pullulan

κ-carrageenan/pullulan

 

4. κ-Carrageenan/pullulan
4.1  
κ-carrageenan/pullulan

Urea (60Da) Glucose (180Da) Methyl Orange (327Da) Indigo 

Carmine (466Da) Bordeaux S (604Da) Brilliant Blue (826Da) Rose Bengal (1017Da)  
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4.2  
Figure 3 17

 (60~1017Da) 15,000 κ-carrageenan/pullulan

327Da

( 11Å)

 

Figure. 3 Effect of molecular weight on the effective diffusion coefficient of κ-carrageenan/pullulan composite membrane. 

5. κ-Carrageenan/pullulan
5.1  
κ-carrageenan/pullulan

 

JV [m3 m-2 m-1 s-1]

(we) 343K(24 )
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5.2  

κ-carrageenan FC

κ-carrageenan/pullulan

Hagen-Poiseuille FC

 

κ-carrageenan FC 0.33 327Da FC 0.66 466Da

FC 500

A: Urea  
B: Glucose  
C: Methyl Orange  
D: Indigo Carmine 
E: Bordeaux S  
F: Brilliant Blue  
G: Rose Bengal  
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96~98% 500

  

6.
Figure 4
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Figure 4 The image of a multi-stage membrane separation process. 
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