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Letter to the Editor: Comment on ‘‘Kinetics of structure
development in liquid–liquid dispersions under
simple shear flow. Theory’’ [J. Rheol. 40, 1095–1113 (1996)]
[S0148-6055(97)01106-1]
Recently, Patlazhan and Lindt ~1996! developed a model to analyze the kinetics of
dispersion. Their model is a good quantitative approach to a complex problem. It is
unfortunate, however, that the authors do not emphasize the importance of conservation
of mass in population balances. For instance, a common mistake occurs when normalizing n (K j ) b (K i ,K j ), the expected number of K i drops formed by breakage of a K j drop.
Normalizing the breakup kernel, b (K i ,K j ), such that
j
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b~Ki ,K j ! 5 1

does not guarantee conservation of mass. The above equation only assures that the number of droplets formed by breaking a single droplet is n (K j !. To conserve mass, the
breakup kernel should be normalized such that
j
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n~K j !~Ki /K j !b~Ki ,K j ! 5 1

~note: K i [ v i / v N , where v N is the maximum droplet volume!.
This requirement, which can be derived from the population balance, physically means
that when a droplet of volume v j breaks, the sum of the volumes of the daughter droplets
must equal v j .
The kernel in Patlazhan and Lindt ~1996! does not conserve mass for n (K j ) . 2,
albeit the gain in mass, resulting from this error, is negligible for relatively short processes. The error does, however, increase with time and may become significant for
processes longer than those of Patlazhan and Lindt ~1996!. In correspondence with Patlazhan and Lindt, they appeared to disagree. Nevertheless, the requirement for conservation of mass can be found in the literature @see, for example, Redner ~1990!#. And, from
the requirement for conservation of mass, it can be shown analytically that Patlazhan’s
and Lindt’s kernel does not conserve mass.
Shawn Hansen
Materials Technology
Department of Mechanical Engineering
Eindhoven University of Technology
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