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Purification treatment of waste milk using flocculants in dairy farming
- Effects of inorganic coagulants and milk components on the flocculation
reaction with polymer flocculants -
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Waste milk discarded at dairy farms requires an extremely high treatment load and therefore is
impractical to process in septic tanks. As an alternative to septic tank treatment, we previously
reported a promising, practical treatment method for use on dairy farms that involves coagulation
and clarification of waste milk, using coagulation with an inorganic coagulant in the first stage
followed by flocculation with a polymer flocculant in the second stage. In the present study, we
performed laboratory experiments to examine the various conditions affecting the second-stage
reaction, and, based on results obtained in actual dairy farm settings, summarized the conditions
necessary to achieve stable treatment. When polyaluminum chloride, an inorganic coagulant, was
added in the first stage to adjust the pH to 5.0, and Tai polymer, a polymer flocculant, was used in
the second stage for flocculation and clarification, the required dosage of Tai polymer was
significantly correlated with milk component parameters of individual cows (n=68), namely, milk
fat percentage (r=0.377**), and somatic cell count (linear score) (r=0.432**). When polyferric sulfate
was used in the first stage, milk component parameters of individual cows (n=72) that showed
significant correlations with the required dosage of Tai polymer were milk fat percentage
(r=0.401**), milk protein (r=0.736**), non-fat milk solids (r=0.549**), and somatic cell count (linear
score) (r=0.391**). These results suggest that not only general milk parameters such as milk protein
and milk fat, but also somatic cell counts are related to the required dosage of coagulant. In
treatment facilities installed on dairy farms in Tochigi Prefecture (where 3,000 L/day of waste milk
is generated) and Nagano Prefecture (1,200 L/day), the moisture content of separated solids
obtained from coagulated and clarified waste milk ranged from 77.4% to 79.1%, which was within
a level not impeding composting. On the other hand, the somatic cell counts of waste milk at these
dairy farms were 219,000 and 9,107,000 cells/ml, respectively, indicating substantial differences in
the quality of waste milk among farms. While it is unlikely that general components such as milk
protein and milk fat vary greatly on a daily basis, somatic cell counts are highly likely to fluctuate
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significantly depending on the number of mastitis cases and the severity of inflammation, and thus

can be regarded as an important factor in on-site coagulation treatment.

Key words : coagulation treatment, inorganic coagulant, polymer flocculant, waste milk, dairy farm
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