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Development of a Unit Module for the Process_ of
Large Scale Dialysis for Silk fibroin
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Abstract

For the development of a large-scale dialysis process for silk fibroin solution, a batch
and continuous dialysis chamber was designed and built, which are to be used as a unit
module for the process. A series of dialysis experiments were carried out to estimate the

kinetic parameters for dialysis using the solutions of salt-solubilized silk fibroin. The
solution was dialyzed by distilled water either batch-wise or continuously. Dialysis

kinetics was monitored by measuring refractometery at high salt concentration and

conductivity at lower. salt concentration. The apparent dialysis coefficients were 54
g/m’-hr and 1.8 g/t?~hr, for well mixed batch and continuous dialysis, respectively. The

alteration of molecular weight distribution of dialyzed silk fibroin solution was monitored.
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Fig. 1. Schematic view of dialysis module (A)
and magnification of membrane joint part (B)
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Co: initial concentration of salt,
Ci: Salt in membrane,

C2: Salt outside of membrane,

ki dialysis coefficient,

A surface area of dialysis tubing,
F: flow rate,

Vi: volume of dialysis tubing,

Vy: volume of dialysis solution
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Fig. 2 Batch kinetics of dialysis of silk protein—
salt solution and its comparison to experimental
data. (- ® - ; experimental data, —— the estima
ted salt concentration, ----- the estimated salt
concentration inside the membrane)
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Fig. 3 Determination of dialysis coefficient
during continuous dialysis and estimation of the

internal  concentration of salt. (-e-
experimental data, —— the estimated salt
concentration,  ----- the estimated salt

concentration inside the membrane)
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Fig. 4 Molecular weight distribution of silk
fibroin solution before(a) and after(b) dialysis
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