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3. Permeate

4. Fouling

5. Rejection

6. Retentate.

7. Concentration polarization
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2. Ultrafiltration (UF)
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4. Intrinsic or hydraulic membrane resistance

5. Darcy’s law

6. Cross flow

7. Resistance-in-series (boundary layer-adsoption)
8. Overall fouling resistance
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1. Transmembrane pressure
2. Steady state
3. Total hydraulic resistance
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5. Biocon Company

6. Spiral wound UF module
7. Polysulfone amide

8. Molecular Weight Cut Off
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1. Reversible fouling

2. Irreversible fouling

3. Relative flux

4. Total relative flux decline
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2. Ostwald U- tube capillary viscometer
3. Pycnometer

4. Jenway

5. Observed rejection

6. Initial flux.
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1. Lactostar, Funke Gerber Company
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1. Flux decline rate.

2. Steady state flux (JPSS).

3. Relative steady state flux (Jprss) or psuedo - steady
state flux (Jppss)

4. Average permeate flux
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Effect of Process Temperature on Milk Ultrafiltration Performance

Seyed M.A. Razavi'

Abstract

The effect of process temperature (T) at three levels (30, 40 & 50 °C) on dynamic behaviour of
permeate flux (Jp), total hydraulic resistance (Rr) and milk solutes rejection (protein, Rp; fat, Rg;
lactose, Ry; minerals, Ry and total solids, Rrs) have been studied. Experiments were carried out
using a pilot plant UF membrane system equipped to a spiral wound module and a
polysulfoneamide membrane. A three-stage strategy based on an resistance-in-series model
(boundary layer-adsorption) was used to determine the different hydraulic resistances. The results
showed that the Jp decreases greatly with increasing process time (t), both initial flux and pseudo
steady state flux only increase between 30-40 °C and further increasing of T had no effect on fluxes.
Rr increased during operation at all levels of T. Also increasing T led to increasing both Rt and
irreversible fouling resistance, but reversible fouling resistance decreased and membrane hydraulic
resistance did not change. The milk solutes rejection results showed that the Rp and Ry at each value
of T was constant with t, whereas the Ry, Ry and Rys increased significantly with t at the
corresponding T. Meanwhile increasing T had no signifieant effect on the rejection of each solute at

the end of operation

Key Words: Flux, Fouling, Milk, Performance, Rejection, Temperature, Ultrafiltration.
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