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University, Ministry of Education an8ciences of Ukraine, Lviv, 2018.

The dissolution of solid polydisperse materials is technologically
complicated heat and mass exchange process. In major cases, it is related to the hi
energy consumption and complicated process of interphase diffuseoacdion of
substances in the liquid solid phase system. Its efficiency highly influences the
cost of products. From the other side, the solid body dissolution processes, whicl
occur in the diffusion area, can be determined by laws of molecular anelctiory
diffusion. Each interaction during dissolution is accompanied by the proper heat
effect, whi ch canot be neglected, as
with heat and mass exchange. Dissolution apparatuses have big sizes, and tl
process redte big capital expenses additionally to energy. In the initial stages
dissolution occurs in nestationary conditions. Thus, on the modern stage of
development of many industrial branches of Ukraine there exists the necessity o
dissolution processes imtgfication, creation and development of highly effective
and ecologically safe technologies and equipment for their realization. The selectior
of method, optimal mode, and dissolution apparatus construction refers to
specificities of technological processand properties of dissolution materials, and
should ensure the conservation of their qualitative features and minimal energy
consumption.

Among the perspective methods of intensification of solid polydisperse
phase dissolution is process fulfilment ionditions of bubbling of system by
compressed air. Process intensification occurs due to intensive mixing of bubbles i
the apparatus volume, their cracking and continuous washing of solid particles by
liquid. The solvent with low concentration of componisnconstantly supplied into
the surface of the diffusion area with the high solid phase concentration, with the

formation of high concentration gradient. Thus, there createsstationary



conditions of intensive mass exchange, which characterizes Ibyaiges of mass
transfer coefficients.

Additionally, the application of compressed air for solution mixing allow
excluding of shortcomings, which refers to application of mechanical mixing
devices. System bubbling allow also maintaining of stable temyerat solution,
as heat, which emits from the system, transfers out of the dissolution zone.

Based on the critical analysis of literature sources on the main methods of
solid disperse materials dissolution, it was determined that dissolution during
bubbling of solution by compressed air is insufficiently investigated. In the research
it was proved that the present theoretical and experimental investigations of
hydrodynamics, external and internal mass exchange is insufficient for wide
industrial applicatia of such method of benzoic acid dissolution and apparatus for
such processes, namely for dissolution of solid polydisperse materials during
pneumatic mixing. In the research there are presented theoretical and experiment
investigations of hydrodynamickinetics, and heat and mass exchange processes
for using of scientifically proved parameters of dissolution processes fulfilment with
using of compressed air energy. Based on the analysis of literature sources the
were formed goal and tasks of the iniggstion.

In the current research there presented characteristics of polydisperse
mixture of benzoic acid, description of experimental laboratory stand for
investigation of hydrodynamics, heat and mass transfer processes during dissolutia
of disperse matels, methods of determination of main physical and mechanical
properties of investigated materials, namely porosity, specific surface, bulk density,
fractional content, averaged diameter of polydisperse mixture. Additionally, there
was performed measugrerror estimate.

The results of experimental investigations of compressed air bubble motion
in water solution inside the apparatus of for dissolution during pneumatic mixing
were representedThere was determined the separation sizes of bubbles in

condiions of quasstatic air flow from the bubbler and calculated their motion



velocity during upward movement in solution. There was determined the energy
distribution in apparatus for dissolution during pneumatic mixing of solution in the
range of quasstaic mode of motion, and determined optimal and economically
feasible compressed air consumption for process execution. In addition, considerin
the research results generalization it was proved the independency of coefficient ¢
mass deduction from diametef particles during the dissolution in the gepiid

flow of solvent.

The theoretical calculation of dissolution of polydisperse phase based on the
kinetic process regularities, and show satisfactory coincidence of theoretical result
and experimental dawas performedit was determined, that adding of chemically
inertial mixing additives positively influences on the polydisperse mixture
dissolution process kinetics, reducing its duration and, correspondingly, energy
consumption, by means of the partigbiding of solid phase displacement into foam
layer. Also, it was determined the maximum permissible economically feasible
consumption, by which preserves intensive mass exchange between solid and liqui
phase.

Based on the experimental investigatioasd calculated data it was
determined the value of mass deduction coefficient during dissolution of
polydisperse mixture of benzoic acid on various compressed air consumption, ant
generalized the dependency of mass deduction coefficient from the solution
concentration with sufficient for practical calculations precision. There was received
the calculated dependency for Sherwood criteria determination, which allow
determination of coefficients of mass deduction depending on the hydrodynamic
mode, during whik the process is fulfilled. The comparison of calculated values of
mass deduction coefficients with experimentally determined values reveal their
satisfactory coincidence for application of practically received calculated
dependencies.

There was determinambefficient of molecular diffusion during dissolution in

conditions of pneumatic solution mixing.
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