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Abstract:

The high sensitivity and extreme monodispersion required in advanced
core-shell silver halide srystals makes precision process control esential
in producing their emulsions. Crystal shape, size, and internal halide ion
distribution depend strictly on such emulsifying conditions as pH, EAg
silver ion concentration, and temperature. Through modern control
theory, we developed a control method that optimizes such conditions,
and we report here the theory, mathematical model, and performance
involved.

The problem we faced was that indpendent loop PID(proportional+
integral+derivative) feedback control lacks the precision needed because
it accounts for neither the interdependence of such variables as pH and
EAg nor the fact that gain, which must also be controlled, is non-linear.

In response, we developed an integrated method of control in which
the feedback loops are interdependent. Using a mathematical equilibrium
model incorporating silver ions, halide ions, acids, and bases, we
described the interdependent and non-linear characteristics of the
multivariables emulsification process. The model seeks and achieves
optimum control additive input and process gains, and in its application,
exceptionally stable and precise control was realized, with accuracies of
EAg=2mV and pH*0.02. Such control performance means that
advances today in silver halide crystal design will find their way into
commercial film emulsions tommorrow.
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