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Measurement of the effective bed voidage and Sauter mean diameter enables the mean hydraulic
radius of a given kieselguhr to be calculated. This is the best single indicator of the performance of

a kieselguhr. An improved method for measurement of effective bed voidage employs a fine grade of

calcium carbonate "filler" to measure interparticulate voidage. Results are consistent with published
particulate bed voidages. Particle size analysis can also be used to estimate the effective bed voidage,

to calculate the Sauter mean diameter and to check on the consistency of supplied kieselguhr. The

correlation for effective bed voidage is strengthened by employing different calibrations for each
supplier.
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Introduction

Diatomaceous earth, or kieselguhr, consists of skeletons of

microscopic freshwater or saltwater organisms (Fig. I). The

high internal porosity of kieselguhrs affords highly permeable

filter beds.

In order Tor optimization of filter aid usage to be

realized3-7-91012-21, critical parameters which govern pressure
drop characteristics in filter cakes laden with beer solids have

needed to be identified. The most significant advance has been

the concept of effective bed voidage (EBV), the significance

and measurement of which have been described previously1419.

Expressed simply, not all the voidage within a filter cake is

available for solids entrapment because the pores within the

filter aid particles are smaller than the beer solids captured

within the bed. Effective bed voidage describes the capacity of

the filter cake to trap beer solids, which influences clarifying

capability of the filter aid8-16.

Of comparable importance in the prediction of kieselguhr

performance is an appropriate measure of filter aid particle

size. Filtration^ models use the mean particle diameter by

surface area (di2) also known as the Sauter mean diameter.

This may be calculated from a particle size distribution
(PSD)14:
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Knowledge of the EBV and di2 enables the definition of

mean hydraulic radius (/»/„)"■'6. The mean hydraulic radius is
the best single parameter which grades a filter aid. It has been

defined for practical purposes as based on flow through the

effective bed voidage (e/u) only, despite a large proportion of

the liquid flow utilizing the internal porosity of the diatoms. It

also does not include any allowance for particle sphericity

(shape factor). Hence the mean hydraulic radius as defined

herein is a novel concept. It may be calculated as:
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Fig. 1. Electronmicrograph of a sample of kieselguhr (magnification

xlSOO).

The method described previously for measuring EBV19

involved filling the EBV with a fine powder and measuring

changes in bed depth. The powder, or "filler", used was a fine

grade of silica xerogel. However the method was found to be

unsatisfactory since it underestimated the EBV and could not

be used for estimating the EBV of fine grades of kieselguhr6.

This was because the xerogel particles were too large. The

method has now been improved by the use of a superior filler

(a commercially available and very fine calcium carbonate

powder).

The definitive method, however, is too laborious for a

brewing Q.C. laboratory to perform routinely. It is most

suitable for application by filter aid suppliers and as a reference

method. However, in anticipation of brewers wishing to make

their own measurements, a rapid, approximate method has

been proposed6, based on particle size analysis. This method is
reviewed in the context of change to the definitive method.

Materials and Methods

Standard method

The apparatus devised at BRF International (Fig. 2)

comprises six identical stainless steel cylinders, approximately












