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Filtration and membrane technology are dynamically
developing aspects of solidlliquid separation. There is a
constant growth of scientific research work and design studies
in this field of chemical engineering.

1t's possible to speak now about the revival of this branch
of chemical engineering, absorbing new original ideas from
various branches of science and techniques. The work is
devoted to the analysis of the most promising directions of
filter building and some experimental research in filtration

technology.
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FILTRATION AS FLEXIBLE TECHNO‘LOGY

The basic principles of filtration as flexible technology
were formulated on the basis of analysis of chemical
engineering practices. (Yelshin, 1990a). Three tendencies in
designing of the filtering equipment were analyzed:

1. Apparatus which combines heat-and mass-transfer and
filtration in the same unit.

2. Application of robotic principles to the automatic
operation of filtering equipment, thereby solving the
problem of the use of filters in dangerous conditions.

3. Application of rotational (sequential) machines and
rotary-conveyor systems in filtration processes. For
example, the attention can be fixed on filtration
systems when sludge treatment by filtration is based on
principles employed with rotational casting molds. The
filter elements are used as containers for sludge. The
filter elements pass through different processing zones
in the rotational machine in consecutive order. For
instance: loading, filtration, expression or drying,
fixation (sintering, impregnation), and packing
(coating, encapsulation, spray coating, etc.) can be
accomptlished in a single machine (Yelshin, 15664,
1990B). Some ideas were expanded to filtration in space
industrialization.

FILTRATION AND OPTIMIZATION
Different aspects of filtration were considered in this field.
For instance, some problems of non-Newtonian liquid

filtration were considered as well as possible optimization of
this process (Yelshin, 1986, B,C).

1 F/PSJ asked Dr. Yelshin to review some of his work in
solid/liquid separation. He spent a year at the University of
Houston and presented a paper at the Second Annual Meeting
of AFS in Pittsburgh. Mrs. Yelshin came to the U.S. with a
group of wives of visiting scholars and spent a month in
Houston.
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The role of slurry concentration in filtration was shown
(Yelshin, 1988). For some types of slurry, the optimum
concentration of solids which gives the maximum
productivity of a filter can be found. The subsequent joint
research with Dr. Frank Tiller at the University of Houston
(1988-89) showed that there is a complicated correlation
between cake compressibility and slurry concentration. This
correlation demands further careful investigation. Cycle
optimization of batch filters was done (Tiller and Yelshin,
1989). A review of filtering equipment in the USA was made
for Russian experts as a result of my visit to the University of
Houston (Yeishin, 1990C, 1991).

New types of filter media and their application for filtration
were developed during research of 1986-1990 on the level of
inventions.

BIOLOGICAL SLURRY

Review and analysis of different methods of biological
slurry thickening and filtration showed that filtration and
membrane technology are the most dynamically developing
branches of separation in the microbiological industry
(Yelshin, 1987). For perfection of separation processes,
filtration properties of some microbiological slurries and
methods of their effective coagulation were developed (Yelshin
et al., 1986D; Grichenco et al., 1988) As a result, it was
determined that thickening by filter-thickener or cross-flow
filtration were the most suitable operations for highly
compressible, biological slurries. Good results were obtained
when knitted synthetic filter cloth was used (Yelshin et al.,
1986D). High degrees of thickening can be reached with the
help of cell volume control by using the osmotic phenomena
in biological slurries (Yelshin (1986G).

The data obtained during the research allowed us to get more
than 15 patents in the USSR in different fields of filtering
equipment and filtration processes.

ACKNOWLEDGMENT

Research Work No. GB-1286, State registration No.
01.86.0029179.

LITERATURE CITED.

1. Grichenco, A., A. Yelshin, S. Putitsev, et al., “Filtering
Properties of Yeast Sludge of Protein-Vitamin
Concentrate Production, Biotechnology, USSR, 4,
505 (1988).

2. Tiller, F., and A. Yelshin, “Optimizing Candle Filters
for Incompressible Cakes,” Filt. and Sep., 26, 436.
(1989).

3. Yelshin, A., “On Possibility of Creating Flexible
Filtration When Using Robots and Microprocessors,”
Increase of Effectiveness of Cognitive Activity in

Vol.4, No.3, September, 1991



Science and Practice, Proc. Scientific and Practical 10. ___ "Thickening of Microbiological Sludges and Ways
Conf., USSR, 3, 56(1986A). of Process Improvement, Processes and Apparatus of
. “Broadened Equation of Filtration with Pores Microbiological Productions Review Series,
Clogging for Disperse Medium with Power Moscow, 3, 28 (1987).
Rheological Law of Flow,” Chemistry and Ch. 11. __, “Influence of Filtered Slurry Concentration on
Engr., USSR, 29, 100 (1986B). Batch Filter Productivity,” Theor. Fund. Chem.
. *“On Improvement Possibilities of Filtration of Engr., USSR, 22, 84 (1988)
Non-Newtonian Liquids,” Processes and Apparatus of  12. ____, “The Prospects of Creating Flexible Plants for
Polymer Materials Production, Methods and Application of Hydromechanical Processes of
Equipment for their Reprocessing into Products,” Solid/Liquid Separation,” Flexible Industrial Systems
Proc. of All-Union Scientific conf., Moscow, 2, 97 of Chemical Types. Proc. All-Union Meeting,
(1986C). Preprint No. 125, 38, Leningrad (1990A),
6. ____, S.Putintsev, and B. Zuyev, “Research into 13. __, “Applying Robots to Batch Filtration
Filtering Characteristics of Biosludges,” Processes Equipment,” Filtr. & Separ., 27, 73 (1990B).
and Apparatus of Microbiological Productions, 14, , “Methods and Equipment for Testing of Filter
Biotechnology - 86, Proc. of the All-Union Conf., Media and Filtering Slurry Properties in the USA,”
Moscow, 1, 112 (1986D). Automation of Biotechnological Processes.
7. ____.*“Sludge Compressibility During Intermediate Law Automation-90. Proc. of All-Union Conf., Moscow,
of Filtration,” Food Tech. Proc. of Institutes of 80 (1990C).
Higher Education, USSR, 4, 111 (1986E). 15. ____, “Filtering Equipment in the USA,” Review
8. ____,etal, “Advantages of Appiication of Knitted Series, 45pp, Moscow. To be publishcd 2nd quarter
Synthetic Cloth for Filtering Yeast Sludges,” (1991).
Biotechnology, USSR, 5, 137 (1986F)
9. ___,“Osmotic Phenomena Role in Thickening of
Biosludges and Their Qualitative Evaluation,”
Processes and Apparatus of Microbiological
Productions, Biotechnology-86, Proc. All-Union
Conf., USSR, 1, 177 (1986G).
»
175 Vol.4, No.3, September, 1991

Fluid/Particle Separation Journal



