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Whey, a by-product of cheese production, is a good source of nutrients such as protein and
lactose, and is also used as an ingredient of infant formula. However, when used for this
purpose, the whey must be demineralized. Nanofiltration (NF) has been used for the
demineralization of whey.

In the NF process of whey, the prediction of the flux change by theoretical analysis
method is difficult, because whey is a high-concentration solution containing a wide variety
of components. We attempted to develop a theoretical analysis method by using several
equations, including a transportation equation and a concentration polarization equation under
the assumption whey consists of two components, a permeable component and a
non-permeable component. The theoretical predictions of flux change provided by our model
agreed with our experimental measurements in NF system with or without a circulation loop.

Because it is difficult to achieve a high degree of whey demineralization using NF alone,
we attempted to develop a new demineralization method that combines chloride ion exchange
and NF. This new method led to efficient reduction of the sodium, potassium and chloride
content without a large loss of nutritional components, such as calcium and magnesium
present in the original whey. The above theoretical prediction also agreed with the
experimental measurement in the NF process of the ion exchanged whey, whose mineral
composition was different from that of the original whey. The theoretical analysis method
developed in this study should be useful for designing NF facilities and optimizing the
parameters that govern the operating conditions for NF, leading to more effective NF
demineralization processes.

Finally, we believe that the methods developed in this study will increase the value of

whey.
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