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Introduction

Changes In regulations and economic conditions mean that it IS necessary to implement appropriate and increasingly improved technologies for the
fermentation of sewage sludge. Each sludge (substrate) has different dynamics and a different decomposition potential of organic matter, and therefore, In
order to achieve the highest efficiency of the process, It Is necessary to ensure appropriate chemical and physical conditions in installations. The efficiency of
the process depends on a number of factors, including maintaining an appropriate pH, temperature, mixing, stability of the supply and the presence of the
proper bacterial microflora. The process can take place In selected temperature ranges, namely In psychophilic, mesophilic and thermophilic conditions.
However, due to the low efficiency of the process, only a few installations operate at a temperature of 10 — 25°C. Processing plants operating at psychophilic
temperatures can be found in Mediterranean countries, where the average air temperature is much higher than in Poland. It is worth noting that, e.g. in terms
of biogas production, the fermentation process iIs most effective Iin thermophilic conditions. This Is due to the greater activity of microorganisms at elevated
temperatures. In addition, in the process of thermophilic fermentation, pathogenic microorganisms and pathogens are neutralized. However, ensuring a high
temperature Is associated with higher operating costs of the installation.

One of the methods of sewage sludge stabilization is the process of anaerobic fermentation. During the fermentation process, organic compounds contained In
the sludge are decomposed, and biogas is produced. The most common are mesophilic (MDS) (30 — 39°C) and thermophilic (TDS) (49 — 57°C) fermentations,
as well as their combinations. The use of a high temperature can increase both biogas production and the potential for recovering nutrient from the effluent
stream that comes from the dewatering process. The disadvantage of increasing the temperature is the increased demand for thermal energy, an increased
concentration of ammonia in the effluents, and a higher concentration of extracellular polymeric compounds (EPS). These compounds can negatively affect the
degree of sludge dewatering and also increase the demand for a flocculant. The paper presents the influence of the type of fermentation on capillary suction
time and sludge filtration resistance with regards to the flocculant dose.

Materials and methods Results & Discussion

Flopam FO 4800 SH flocculant, which is manufactured by SNF, was used
In the tests. The concentration of the flocculant solution was 0.4%. Sludge
samples were taken from a local sewage treatment plant with a population

=
'
equivalent (PE) of 1.2 min. The characteristics of the fermented sludge are ;‘5 14
presented in Table 1. The fermentation process was carried out on full é
scale in digesters with a volume of about 5000 m3 each. The digesters j‘jl
were fed with a mixture of excess and primary sludge (RS) in the volume § 10
ratio of 1:2, and in a TSS ratio of 1:1.4. The loading of the digesters was A%
2.2 kgTSS/m3d and 1.7 kgVSS/m?d. & 8
D
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Table 1: Sludge parameters e,
Parameters RS MDS TDS g SThermophilic
& 2 ©Mesophilic
Total suspended solids (mg/L) 464+084 289+0.32 2.69+0.28 )
Volatile suspended solids (mg/L) 77.8%2.2 64.0 £ 2.0 60.1 £ 0.7 6 g 10
Temperature (°C) 16.2+1.0 36810 501%1.0 Flocculant dosage (g/kgdw)

Figure 2.  Dependence between the specific cake resistance and the

A sludge sample taken from the flocculant dose
fermentation chamber was mixed with a
flocculant solution, and then dewatered
under a pressure of 800 kPa with the use of

a Buchner funnel and filter paper (figure 1). Co nCI UsSIoNs
Using equation (below), the filtration
resistance was calculated with regards to d Increasing the fermentation temperature causes an increase In the
the flocculant dose (Figure 1). sludge’s filtration resistance
d The sludge after mesophilic fermentation, the decrease In filtration
"'a"m‘mi ;m}w.i.; £ . Uu=r-p VA U Tm resistance occurred at a dose 5 g/kgdw lower than in the sludge after
= V _ Zp . A2 ' D A thermophilic fermentation
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 An Increased temperature of fermentation causes a greater reduction of
organic compounds (in this case by 4%)

t —time (s),  The obtained Capillary Suction Time value for TDS (822 + 77) was almost

V —volume of filtrate (m?), twice as high as for MDS (390 + 52)
u — viscosity (Pas),

r — specific cake resistance (m/kg),

p — solid particle concentration (kg/m3),
p — pressure (Pa),

A — filtration area (m?),

1, — medium resistance (1/m).

dIn the analysis of the profitability of thermophilic fermentation, the
Increase In the flocculant dose and the deterioration of dewatering should
be taken into account
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Figure 1: Station for measuring filtration resistance;
1 Buchner funnel, 2 handle, 3 vacuum connector, 4 manometer,
5 measuring cylinder
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