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Characteristics of the Gel Layer Formation in the Concentration Process
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Abstract
The effect of gel layer resistance based on Reynolds number, diffusion coetficient and mass-transfer coef-
ficient, was analyzed in the concentration process of apple juice using the spiral-wound type reverse osmosis
system. Pure water permeability increased linearly with increase of pressure. Fluid behaviors in the module
were obtained in the both regions of laminar and turbulent flows. Diffusion and mass transfer coefficients in-
creased linearly as temperature and flow rate increased. The gel layer resistance increased with increase of the
operating pressure whereas it decreased with increase of the temperature and tlow rate.
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% ¢ concentration in feed solution (kg/m’)

: concentration on membrane surface (kg/m’)

', concentration in permeate (kg/m’)

: concentration different across the membrane (kg/m’y
» module diameter (m)

DAB: diffusivity (nm/s)

: module length (m)

pure water permeability coefficient

{em- Lim® kg, sec)

: permeation flux of solution (1L/m” sec)
s solute flux (L/m™ sec)
- difference of pressure (kgfem’)

molecular weight of solvent

1 gas constant
> reynolds number
: resistance of membrane (kg - m*-hr/em’- L)
- resistance of gel layer (kg-m’ hr/em® L)
: Schmidt number
: Sherwood number
: freezing point of pure liquid (‘K)
: freezing point of solution (°K)

: solute molar volume at normal boiling point

(em /g mol)

: flow velocity in the module (m/s)

molar fraction of liquid in solution (mol}

mass fraction of water (mol)
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X.:: mass fraction of apple juice solute (mol)
A : molar latent beat of fusion (kcal)

Hy 1 viscosity (cp)

i - total density of apple juice (kg/m”)

/. density of water (kg/m’)

@« density of apple juice solute (kg/m”)
1 association parameter

An: difference of the osmotic pressure (kg/em’
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