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• Product developments and news 

• The Filtration Society news 
 
Example News Stories 
 

• New single use filter is an alternative to filter cartridges 

• Sustainable technology to recover toilet paper cellulose from sewage wins innovation award 

• Reducing power plant freshwater consumption with new silica filter 

• Swedish government takes historic steps to improve  

• Residential living with better ventilation and filtration 

• Ultrafiltration technology in major projects 

• The first emission neutral vehicle 

• Sonneberg sewage treatment plant enjoys greater  

• Reliability for its belt press 
 
Technical Paper Abstracts 
 
RESEARCH FOCUS AND RESEARCH TRENDS IN VACUUM FILTRATION – 
BIBLIOGRAPHICAL ANALYSIS 
 
V. Karvonen, M. Huttunen, T. Kinnarinen and A. Häkkinen (pages 40-44) 
 
The term vacuum filtration has many interpretations, depending on the research context.  
Thousands of researchers work on their own application areas analysing results based on vacuum 
filtration.  In this article, bibliographical analysis of the commonly used scientific databases is used 
to define the state-of-the art of vacuum filtration research.  The search paths used open an 
interesting view to the extensive world of such research.  The results show the usefulness of 
databases offering a relatively rapid and straightforward way to find answers to questions relevant 
to individual researchers, research organizations or companies. 
  
CERAMIC MEMBRANES PROVIDE A VERSATILE OPTION FOR ENDOTOXIN FILTRATION 
 
D. Salzig, S. Kerker, N. Busse, M. Ebrahimi and P. Czermak (pages 44-50) 
 
The contamination of pharmaceuticals with bacterial endotoxins is still a common problem.  
Although deadend filtration based on irreversible adsorption to polymeric membranes is widely 
used for endotoxin removal, the crossflow mode and ceramic membranes might be interesting 
alternatives.  In the reported results, both membrane types achieved higher endotoxin removal in 
crossflow than in deadend mode.  Maximum endotoxin log reduction values (LRV) of 4.4 were 
achieved with ceramic membranes.  With fluorescence labelled endotoxin we determined that the 
endotoxin formed a distinct layer on the ceramic membrane surface.  In contrast, endotoxin 
penetrated into polymeric membranes indicating the different separation principles of both 
membrane types. 
 
SIMPLIFIED EVALUATION OF CONSOLIDATION AND EXPANSION BEHAVIOUR OF HIGHLY 
COMPRESSIBLE CAKE 
 
E. Iritani, N. Katagiri and T. Yoshida (pages 50-60) 
 
Cake consolidation and expansion are important operations frequently encountered in a wide 
variety of industries.  In this paper, the constant pressure consolidation and expansion behaviour of 
a highly compressible bentonite cake was examined from the viewpoint of temporal variations in 
both average consolidation ratio, indicating the average degree of consolidation progress, and 
average cake porosity.  This behaviour was evaluated on the basis of elastic and viscoelastic 
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properties of the compressed cake occurring in series.  The permeability and compression (or 
expansion) data required for evaluation were determined from a single constant pressure filtration 
experiment using an ultrafiltration membrane with a high hydraulic resistance and cake 
compression experiments at several applied pressures, respectively. 
 
Simplified analytical calculations of the consolidation and expansion behaviour accounting for the 
elastic property of the compressed cake alone were in reasonable agreement with rigorous 
numerical calculations.  Whereas the consolidation behaviour was evaluated in consideration of 
the elastic property of the materials alone, the expansion behaviour was successfully described by 
simplified analytical calculations that further considered the creep effect.  Although the temporal 
variation in average consolidation and expansion ratios was not appreciably affected by the applied 
pressure in highly compressible cakes such as the bentonite cake, the temporal variation in 
average cake porosity was strongly affected by the pressure. 
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Example News Stories 
 

• Filter paper removes 99 percent of arsenic, lead, other heavy metals, radioactive elements… 

• New multi-stage diesel filtration test rig 

• DNA inspired membrane selected for technology commercialization 

• Mobile app allows operators to track, monitor and analyse membranes 

• Membrane consortium to catalyse technology adoption by companies  

• Biologically inspired membrane removes greenhouse gases 

• New desalination method offers low-energy alternative 
 
Technical Paper Abstracts 
 
THE DESIGN OF PERSONNEL PROTECTIVE CLOTHING FOR PROTECTION AGAINST CBRN 
AGENTS: A REVIEW 
 
Md. V. Chavhan, A. Mukhopadhyay and K.C. Etika (pages 98-117) 
 
Chemical, Biological, Radiological and Nuclear (CBRN) agents are harmful to living organisms and 
their surroundings.  Many incidents involving CBRN agents have been witnessed in the past.  
Moreover, CBRN agents are nowadays also being used as modern warfare agents.  Protection 
against CBRN agents is essential from both industrial and national security points of view.  There 
is a need to design personnel protective suits with CBRN protection. 
 
In this review, recent advances in protection against CBRN agents using textile media are 
discussed in detail regarding their application in personnel protective suits.  Different types of 
CBRN agents are presented along with recommended protection corresponding to the toxicity and 
concentration levels of these agents.  Furthermore, various materials and methods used for the 
modification of textiles and barrier technologies to render protection against exposure to different 
CBRN agents are also discussed.  
 
THE WAR ON MICROPLASTICS - HOW WOVEN SOLUTIONS SUSTAINABLY IMPROVE 
DRINKING WATER QUALITY 
 
D. Herper (pages 118-120) 
 
They’re everywhere.  In packaging, bottles, clothes, electronic devices, cars, building materials, or 
even cosmetics: plastics.  Humans have been using this class of materials for over 60 years and 
we can no longer imagine life without them.  This is because plastics, unlike other groups of 
materials, have an extremely broad array of material properties and can therefore be used for a 
whole range of applications.  This characteristic, along with their generally low cost and good 
workability, has led to plastics being used to a massive extent in more and more areas in recent 
decades.  Whereas annual global plastic production stood at just 2 million tons in 1950, some 380 
million tons of plastic were produced around the world in 2015.1  
 
The situation is not without consequences.  As a result of the massive production and use, a large 
proportion of the products made from plastic, or parts of them, have found their way into global 
ecosystems.  Just as we find plastics in virtually every application, so is the plastic pollution they 
cause omnipresent.  Such waste is particularly damaging to aquatic ecosystems.  Plastics have a 
relatively low density (between 0.8 g/cm3 and 2.2 g/cm3), which means that they are carried away 
especially easily with draining water.  Initially, this water carries plastic waste into surface waters 
such as lakes or rivers, from where it ultimately ends up in the oceans… 
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Example News Stories 
 

• Nonwovens institute moves off campus and invests in new equipment 

• Life saving water filter now in collapsible bottle 

• Centrifugal separation taken to new levels 

• Smart solutions for separation and filtration showcased 

• Optimizing biogas production 

• Titanium filters launched commercially 

• Superfiltration systems open up new opportunities 
 
Technical Paper Abstracts 
 
INFLUENCE OF PH AND WASH WATER CONDUCTIVITY ON THE WASHING EFFICIENCY OF 
MIXED OXIDE SLURRY 
 
R. Sharafudeen and A. Hussain (pages 154-158) 
 
Washing is one of the most important steps for the oxide material manufacturing industries.  The 
quality of the wash water and the mixed oxide slurry pH plays a major role in the washing process.  
In this paper, the effect of ash water conductivity and slurry pH was studied.  It was found that 
water with a lower conductivity is more effective than water with a higher conductivity, i.e. the 
conductivity of wash water plays a major role in deciding the washing efficiency.  The effect of pH 
and wash water conductivity was investigated; the latter was facilitated by mixing different 
compositions of commercial potable water and distilled water.   
 
It was observed that washing of slurry at pH 6.0 using wash water with less conductivity gave the 
maximum washing efficiency.  The laboratory results were also confirmed at the pilot plant level.  
The micronizer condensate obtained from a commercial titanium dioxide (TiO2) plant was used as 
the distilled water for making up the wash water.  The extent of removal of ions from the mixed 
oxide slurry during the washing process is directly related to the conductivity of the wash water 
used.  
 
MEASURING THE MAXIMUM PORE SIZE OF SAND SCREENS, CHOOSING THE MOST 
STATISTICALLY ROBUST PARAMETER 
 
K.G. Brocklehurst and G.R. Rideal (pages 159-168) 
 
Bubble Point is often used to measure the largest opening in a filter medium, but it can give 
variable results, partly because the area of the sample required is infinitesimally small compared to 
the area of mesh on a roll, and partly because of the uncertainty of converting bubble point to a 
maximum pore size/Maximum Penetrating Particle (MPP). 
 
An alternative method is Challenge Testing, where particles are presented to the filter and those 
passing measured.  Here again, shape is an important factor in aligning an irregular particle shape 
to an irregular shaped pore, as different measuring techniques will give different pore sizes (Figure 
1).  Ideally, spherical glass beads should be used in Challenge Testing in order to accurately 
measure the Geometric Pore Size although, because they are produced from a melt process, they 
are not always totally spherical and any misshapes will have a profound effect on the Maximum 
Penetrating Particle (MPP). 
 
In this work the PoreSizerTM Image Analyser in conjunction with a glass bead Challenge Test has 
been used because of its ability to electronically remove any non-spherical beads and thereby 
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reduce the measurement uncertainty.  The work examined several sand screens and measured 
over 140,000 spherical beads passing through 6 specimens of the same mesh in search of the 
MPP.  The variation between the samples was up to 45%, making comparisons impossible. 
However, when specifying the ‘maximum’ aperture as d99.5 rather than the absolute maximum 
(d100), the uncertainty dropped to below 7.5% and in one case, to below 2% making it a much 
more reliable parameter than the MPP for comparing meshes. 
 
EFFECT OF HIGH PRESSURE ON THE PERFORMANCE OF HIGH LOAD CYCLONES 
 
H.W. Dries (pages 169-170) 
 
In calculating the increase in separation efficiency of cyclones at higher solids loads one should 
know if the loading is described as a solids-mass to gas-volume ratio (kg/am3) or as a solids-to-
gas mass ratio (kg/kg).  At very high pressure the difference between the two can be extreme.  
Manufacturers tend to use the ‘kg/am3’ concept, whereas the Muschelknautz/Barth model uses the 
‘kg/kg’ concept and a ‘bulk separation’ phenomenon direct at the inlet of the cyclone.  
Characteristic for cyclone operation is the steep reduction in pressure drop consumed when solids 
load increases.  In the current paper we have regrouped a large existing dataset on the influence 
of solids load for the pressure range of 3 to 50 bar and these are shown to closely follow the ‘kg/kg’ 
concept of Muschelknautz.  
 
NEW DEVELOPMENTS OF SOLID-LIQUID SEPARATION TECHNOLOGIES IN THE 
ACTIVATED SLUDGE PROCESS 
 
E. Iritani, N. Katagiri and K. Kawasaki (pages 171-180) 
 
Mechanical solid-liquid separation plays a vital role in activated sludge treatment.  It is essential to 
remove the maximum feasible amount of liquid by mechanical pressing to reduce the volume of 
sludge as much as possible.  This paper presents two innovative deliquoring methods for activated 
sludge.   
 
One is high-rate and high-degree deliquoring of activated sludge that is achieved by ultrahigh 
pressure expression combined with reversible flocculation using an inorganic flocculant.  
Flocculation of the sludge with polyaluminium chloride (PACl) addition brought about a marked 
increase in the filtration rate in low pressure filtration.  The moisture content of the compressed 
cake was finally reduced to below 40 wt% by expression under action of an ultrahigh pressure of 
15 MPa with the aid of pretreatment by water permeation through the filter cake due to the 
mechanism of reversible flocculation.   
 
The other deliquoring method comprised of mild ultrasonic pretreatment followed by ultrahigh 
pressure expression.  The cell disruption caused by ultrasonication induced self-flocculation of the 
activated sludge.  The floc breakage induced by ultrasonication greatly facilitated the removal of 
bound water during ultrahigh pressure expression. 
 
Moreover, the paper presents the synergy effect of ultrasonication and salt addition conducted to 
improve the settling efficiency of activated sludge.  Particularly, the addition of the divalent cation 
Ca2+ followed by the addition of the trivalent cation Fe3+ produced the formation of enormously 
large flocs, thereby leading to a significant increase in the settling rate in batch gravity settling.  
These results have important implications for the design and analysis of solid-liquid separation 
systems employed in the activated sludge process. 
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Example News Stories 
 

• New filtration technology can eliminate tailings dams 

• Singapore’s first 3D-printing plant for water filtration membranes  

• Two faces offer new possibilities for membranes 

• Ceramic filtration systems for closed loop aquaculture 

• Filter testing laboratory expansion 

• Plastic-aluminium hybrid for highly stressed liquid filter modules 

• Tracking down microplastics 
 
Technical Paper Abstracts 
 
NEW APPROACH TO BEHAVIOUR CHARACTERIZATION OF PORE FOULING IN 
MEMBRANE FILTRATION 
 
E. Iritani, N. Katagiri and K. Kawasaki (pages 212-224) 
 
The blocking filtration law describing both membrane pore blocking and filter cake formation has 
been extensively employed over the past several decades to evaluate the increase in filtration 
resistance with the progress of filtration, not only for classical particulate filtration but also for the 
membrane filtration of nanocolloids containing nanoparticles and protein molecules.  In this paper, 
the characteristic equation of blocking filtration was derived on the basis of a detailed model of 
membrane pore fouling to further extend the range of its application. 
 
Two new fouling indices were proposed under the inspiration of the conventional fouling indices 
such as the silt density index (SDI) and the modified fouling index (MFI), so as to easily and 
accurately evaluate the fouling behaviour in membrane filtration.  One is the fouling mechanism 
index (FMI) which estimates the mechanism of membrane pore fouling and is analysed on the 
basis of the characteristic equation of blocking filtration.  The other is the fouling degree index 
(FDI) evaluating the fouling degree, that is, the fouling potential of feed as presented on the basis 
of modification to the cake filtration equation.  Both indices are of practical importance since they 
can be obtained from the same limited data of flux decline in membrane filtration in place of the full 
data of the flux decline throughout the entire course of membrane filtration.  Moreover, of particular 
importance is that both indices permitted the temporal flux decline behaviour during the course of 
membrane filtration to be evaluated. 
 
The parallel resistance model in which membrane pore fouling and filter cake formation occur 
simultaneously from the commencement of filtration was proposed in sharp contrast to the 
conventional series resistance model consisting of initial membrane pore fouling followed by filter 
cake formation on the fouled membrane surface.  The parallel resistance model can interpret a 
distinct negative slope of the characteristic curve based on the blocking filtration equation, which 
has been observed by several researchers.  These results have important implications for the 
design and analysis of membrane filtration systems involving colloids. 
 
FINAL ISSUE OF THE FILTRATION JOURNAL 
 
Note from the Editor - Steve Tarleton 

 
I have been proudly associated with the Filtration journal for more than 18 years, and as joint- or 
sole-Editor for the past 15 years.  In that time there have been many developments in the field of 
filtration and separation, the majority of which have been reported in the Filtration journal. 
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Over the years Filtration has been distributed to individual and corporate members of The Filtration 
Society (TFS), The American Filtration and Separations Society (AFS) and The Association of the 
Nonwoven Fabrics Industry (INDA), as well as many libraries and individuals throughout the world.  
Although the format has developed there have always been two principal sections: 
 

• Product Development, News and Case Studies.  Designed to keep readers abreast of news 
and events in the world of filtration and separation, including newly released products, 
developments to existing products, reports on successful applications and news from filtration 
societies around the world. 

 

• Technical Papers.  Informative papers about developments in filtration and separation.  The 
main foci being industries reliant on filtration technologies, and research and development in 
industrial and university laboratories. 

 
The following pages present, in chronological order, the titles and authors of the technical papers 
that have been published in the Filtration journal.  Nearly 550 papers have come from all parts of 
the world and ranged in style from the ‘practical’ to the ‘fundamental’ which reflects the very 
diverse scope of our chosen profession.   

 

Topic area % papers 

[1] Liquid filtration - process scale and fundamental 14.3 

[3] Standards, characterisation and testing 13.9 

[2] Gas filtration - process scale and fundamental 13.5 

[4] Filter media 11.3 

[5] Membrane - aqueous 10.4 

[6] Simulation/computational fluid dynamics (CFD) 8.2 

[8] Centrifuge 4.6 

[7] Force field assisted separation 4.2 

[9] Engine/oil filtration 3.5 

[10] Sedimentation/flocculation 3.1 

[12] Cyclone/hydrocyclone 1.8 

[11] Membrane - other, including non-aqueous 1.3 

[15] Deep bed filtration 0.9 

[14] Electrostatic precipitator (ESP) 0.7 

[13] Membrane bioreactor (MBR) 0.5 

Miscellaneous 7.7 

 
Although it can sometimes be difficult to classify a particular paper into a given subject area (and 
some papers undoubtedly fit into more than one category), the broad split is shown in the table.  It 
is probably no surprise that liquid and gas filtration, along with standards, characterisation and 
testing, filter media and membranes account for ca. 65% of the published papers.   
 
Some of the early work reported in the Filtration journal has become widely available technology 
today including innovative filter media (e.g. nanofibres, coated, slotted pore), hot gas ceramic 
filters, dynamic crossflow filters (e.g. rotating/vibrating discs), simulation software (e.g. GeoDict, 
Filter Design Software) and characterisation methods (e.g. analytical centrifuge, challenge test).  I 
suspect that the topics noted in the table will continue to be popular going forwards with 
simulations, membranes and biotechnology being areas of particular prominence. 



FILTRATION JOURNAL – 2018 

 
Having been involved with the Filtration journal for so long it is sad to announce that this 
will be the final issue.  I hope that the journal has been informative to readers and provided a 
valuable source of information to practitioners.  I would like to thank all the authors who have 
contributed news stories, articles and papers to the journal as well as the Editorial Board members. 
 
Time permitting, it is my intention that all of the papers published in the journal will be available for 
free download at www.stevetarleton.com - keep a look out! 


