batch and automated sVI measurements based on
short-term temperature variations
WH Rössle1* and WA Pretorius2

ERWAT Chair in Wastewater Management, Department of Chemical Engineering (Water Utilisation Division), University of Pretoria,
Pretoria 0001, South Africa
2
PretWatSpes, Ysterhoutlaan 59, Val de Grace 0184, South Africa

1

Abstract
Effects of short-term temperature variations on the sludge volume index (SVI) are evaluated with batch and automated
mixed liquor suspended solids (MLSS) settling tests. The test-cylinder environment and meteorological conditions have a
direct influence on the MLSS sample temperature (Ts). A Ts change of 4.3°C over the 30 min settling test duration results in
an inverse SVI change of 63.0 mℓ/g, at an average SVI decrease of 14.8 mℓ/g per 1°C Ts increase. Ts compensation or control
during routine SVI tests is not common practice, partially due to a lack of temperature-controlled equipment and an absence
of Ts-based MLSS settling models. A practical solution is found to reduce Ts variations experienced before and during batch
MLSS settling tests. An automated MLSS settling meter is used to demonstrate a semi-continuous on-line method to determine SVI at the operational reactor temperature (Tr) of a full-scale plant. Basic and best-fit SVI models are obtained from the
SVI data generated over diurnal periods, based on MLSS concentration and Tr fluctuations. These SVI models confirm the
inverse dependence of SVI on temperature for the site-specific conditions. A diurnal Tr fluctuation of 1.8°C results in an SVI
change of 26.6 mℓ/g, at an average -14.8 mℓ/g SVI change per 1°C Tr variation.
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Nomenclature
BNR =
MLSS =
p value =
R2		 =
SVI
=
SV30 =
			
t-ratio =
			
Ta		 =
Tr		 =
Ts		 =
Ts30		 =
x, x1, x2 =
			
y		 =
			
α, β, γ =
ε		 =
σ2		 =

biological nutrient removal
mixed liquor suspended solids (mg/ℓ)
probability value
coefficient of multiple determinations
sludge volume index (mℓ/g)
settled sludge volume after 30 min settling in a 1 ℓ
cylinder (mℓ/ℓ)
ratio of estimated parameter value to estimated 		
parameter standard error
ambient temperature (°C)
reactor MLSS temperature (°C)
MLSS sample temperature (°C)
MLSS sample temperature after 30 min settling (°C)
horizontal axis coordinates representing dependable
variables
vertical axis coordinate representing response
variable
regression coefficients
random error
error variance

Introduction
At times biological nutrient removal (BNR) processes suffer
from activated sludge or mixed liquor suspended solids (MLSS)
settleability problems (Grady and Filipe, 2000) that disturb the
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BNR treatment efficiency. Short-term (diurnal) temperature variations in reactor temperature (Tr) have been observed as having
an effect on MLSS settleability (Wilén et al., 2006). Scherfig
et al. (1996) showed that Tr fluctuations are very dependent on
local meteorological factors, such as ambient temperature (Ta),
wind, sunshine and cloud cover. Where MLSS settling properties are traditionally determined batch-wise in 1 ℓ size cylinders
(Gernaey et al., 1998), it is to be expected that unless special
care is taken, these meteorological factors will have an effect on
the sample temperature (Ts). Ts is usually not reported in batch
MLSS settling evaluations that are used to represent BNR MLSS
settleability (Ekama et al., 1997).
Jin et al. (2003) confirm that the traditional sludge volume
index (SVI) is still the most widely used index to quantify MLSS
settleability for routine operational and design tasks. The SVI
has several shortcomings, which prompted Ekama and Marais
(1984) and Daigger (1995) to encourage the adoption and use of
stirred and diluted indexes. These alternative indexes attempt to
standardise the SVI test conditions (Tandoi et al., 2006), but the
simplicity of the SVI test procedure ensures its continued general use. Bye and Dold (1998) stated that the main criticism of the
SVI is that there is no consistent relationship between SVI and
the MLSS concentration, as was experimentally confirmed by
Mines and Horn (2004). Dick and Vesilind (1969) noted that this
relationship was sensitive to MLSS sample conditions, with container size (width and height), stirring conditions, and temperature considered as key contributors to SVI test result discrepancies. In addition, they cited a study by Rudolphs and Lacy, dated
as far back as 1934 (when the SVI test was developed), where Ts
increases were identified as having a considerable and positive
influence on MLSS settling and SVI.
The standard methods (Standard Methods, 1998) prescribe
that Ts should be kept at Tr during an SVI test. To ensure that Ts is
stable during an SVI test, and not affected by convection, Simon
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