
Transport Processes And Separation
Process Principles
After membrane construction, there is a need to characterize the prepared
membrane to know more about its parameters, like pore size, function group,
material properties...

Mineral processing

solid/liquid separation. In all of these processes, the most important
considerations are the economics of the processes, which is dictated by the grade
and recovery

Mineral processing is the process of separating commercially valuable minerals
from their ores in the field of extractive metallurgy. Depending on the processes
used in each instance, it is often referred to as ore dressing or ore milling.
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Process engineering is a field of study focused on the development and
optimization of industrial processes. It consists of the understanding and
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Process engineering is a field of study focused on the development and
optimization of industrial processes. It consists of the understanding and
application of the fundamental principles and laws of nature to allow humans to
transform raw material and energy into products that are useful to society, at an
industrial level. By taking advantage of the driving forces of nature such as
pressure, temperature and concentration gradients, as well as the law of
conservation of mass, process engineers can develop methods to synthesize and
purify large quantities of desired chemical products. Process engineering focuses
on the design, operation, control, optimization and intensification of chemical,
physical, and biological processes. Their work involves analyzing the chemical



makeup of various ingredients...

Distillation
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Distillation, also classical distillation, is the process of separating the component
substances of a liquid mixture of two or more chemically discrete substances; the
separation process is realized by way of the selective boiling of the mixture and
the condensation of the vapors in a still.
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substances

Membrane technology encompasses the scientific processes used in the
construction and application of membranes. Membranes are used to facilitate the
transport or rejection of substances between mediums, and the mechanical
separation of gas and liquid streams. In the simplest case, filtration is achieved
when the pores of the membrane are smaller than the diameter of the undesired
substance, such as a harmful microorganism. Membrane technology is commonly
used in industries such as water treatment, chemical and metal processing,
pharmaceuticals, biotechnology, the food industry, as well as the removal of
environmental pollutants.

Distillation can operate over a wide range of pressures from 0.14 bar (e.g.,
ethylbenzene/styrene) to nearly 21 bar (e.g.,propylene/propane) and is capable of
separating feeds with high volumetric flowrates and various components that
cover a range of relative volatilities from only 1.17 (o-xylene/m-xylene) to 81.2
(water/ethylene glycol). Distillation provides a convenient and time-tested
solution to separate a diversity of chemicals in a continuous manner with high
purity. However, distillation has an...
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Separation process

A separation process is a method that converts a mixture or a solution of
chemical substances into two or more distinct product mixtures, a scientific

A separation process is a method that converts a mixture or a solution of
chemical substances into two or more distinct product mixtures, a scientific
process of separating two or more substances in order to obtain purity. At least
one product mixture from the separation is enriched in one or more of the source
mixture's constituents. In some cases, a separation may fully divide the mixture
into pure constituents. Separations exploit differences in chemical properties or
physical properties (such as size, shape, charge, mass, density, or chemical
affinity) between the constituents of a mixture.
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Processes are often classified according to the particular properties they exploit to
achieve separation. If no single difference can be used to accomplish the desired
separation, multiple operations...

Raw natural gas comes primarily from three types of wells: crude oil wells, gas
wells, and condensate wells. Crude oil and natural gas are often found together...

Crystallization

Geankoplis, C.J. (2003) &quot;Transport Processes and Separation Process
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(1990) &quot;Solid-solution

Crystallization is a process that leads to solids with highly organized atoms or
molecules, i.e. a crystal. The ordered nature of a crystalline solid can be
contrasted with amorphous solids in which atoms or molecules lack regular
organization. Crystallization can occur by various routes including precipitation
from solution, freezing of a liquid, or deposition from a gas. Attributes of the
resulting crystal can depend largely on factors such as temperature, air pressure,
cooling rate, or solute concentration.
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The complete Reynolds analogy* is:

The main assumption is that heat flux q/A in a turbulent system is analogous to
momentum flux ?, which suggests that the ratio ?/(q/A) must be constant for all
radial positions.

f

It is written as follows,

Process design

authors list (link) Seader, J. D. &amp; Henley, Ernest J. (1998). Separation
Process Principles. New York: Wiley. ISBN 0-471-58626-9. Chopey, Nicholas P.
(2004)

In chemical engineering, process design is the choice and sequencing of units for
desired physical and/or chemical transformation of materials. Process design is
central to chemical engineering, and it can be considered to be the summit of that
field, bringing together all of the field's components.

Reynolds analogy

Reynolds number Chilton and Colburn J-factor analogy Geankoplis, C.J.
Transport processes and separation process principles (2003), Fourth Edition, p

The Reynolds Analogy is popularly known to relate turbulent momentum and
heat transfer. That is because in a turbulent flow (in a pipe or in a boundary layer)
the transport of momentum and the transport of heat largely depends on the same
turbulent eddies: the velocity and the temperature profiles have the same shape.

=

Process design can be the design of new facilities or it can be the modification or
expansion of existing facilities. The design starts at a conceptual level and
ultimately ends in the form of fabrication and construction plans.

Natural-gas processing
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Natural-gas processing is a range of industrial processes designed to purify raw
natural gas by removing contaminants such as solids, water, carbon dioxide

Natural-gas processing is a range of industrial processes designed to purify raw
natural gas by removing contaminants such as solids, water, carbon dioxide
(CO2), hydrogen sulfide (H2S), mercury and higher molecular mass
hydrocarbons (condensate) to produce pipeline quality dry natural gas for
pipeline distribution and final use. Some of the substances which contaminate
natural gas have economic value and are further processed or sold. Hydrocarbons
that are liquid at ambient conditions: temperature and pressure (i.e., pentane and
heavier) are called natural-gas condensate (sometimes also called natural gasoline
or simply condensate).

J

Beneficiation is any process that improves (benefits) the economic value of the
ore by removing the gangue minerals, which results in a higher grade product
(ore concentrate) and a waste stream (tailings). There are many different types of
beneficiation, with each step furthering the concentration of the original ore. Key
is the concept of recovery, the mass (or equivalently molar) fraction of the
valuable mineral (or metal) extracted from the ore and carried across to the
concentrate.

=...

=

Crystallization occurs in two major steps. The first is nucleation, the appearance
of a crystalline phase from either a supercooled liquid or a supersaturated solvent.
The second step is known as crystal growth, which is the increase in the size of
particles and leads to a crystal state...

Process design is distinct from equipment design, which is closer in spirit to the
design of unit operations. Processes often include many unit operations.

h
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Chilton and Colburn J-factor analogy
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ISBN 978-0-470-20331-6. Geankoplis, C.J. Transport processes and separation
process principles (2003). Fourth Edition, p. 475. Lecture notes on mass transfer

Chilton–Colburn J-factor analogy (also known as the modified Reynolds
analogy) is a successful and widely used analogy between heat, momentum, and
mass transfer. The basic mechanisms and mathematics of heat, mass, and
momentum transport are essentially the same. Among many analogies (like
Reynolds analogy, Prandtl–Taylor analogy) developed to directly relate heat
transfer coefficients, mass transfer coefficients and friction factors, Chilton and
Colburn J-factor analogy proved to be the most accurate. The factors are named
after Thomas H. Chilton and Allan Philip Colburn (1904–1955).
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