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A MATHEMATICAL MODEL OF COAGULATION
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SUMMARY

Smoluchowski's equations for orthokinetic coagulation, that is, coagulation promoted by fluid motion, cannot be
solved analytically. They can, however, be adapted to produce numerical solutions by reasonable use of high-speed
digital computers. Adaptation includes imposition of both an upper, conceivably shear-controlled, limit on particle
size and a breakup routine on oversized particles. The technique employed receives support from the fact that its
application to Smoluchowski's formulation of perikinetic flocculation is in reasonable agreement with the analytical
solutions available for the perikinetic equation. The proposed modification is but one of many alternatives. Its
limitations remain to be explored more fully. Exactly why and how flocs break up in different circumstances
remains to be determined experimentally. So does the upper size limit of conjunction, although existing evidence
(7) suggests it may be inversely related to the magnitude of the mean velocity gradient.
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