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INTRODUCTION Activated sludge systems have been applied and studied for a long time in wastewater treatments. In fact, several models have been
developed in order to understand and interpret the phenomenas and biological mechanisms involved. Nevertheless all the models used are macroscopic models,
they are based on average values of some properties of the microbial population involved in these treatments. Since real behavior of individual cells responsible
for these transformations and reactions may diverge from average properties. Taking inte account the property of biclogical systems to be discrete, the objective is
to develop a discrete simulation methodology that stands on an individual-based model to deal with activated sludge systems in a Sequencing Batch Reactor. The
simulater INDISIM-AS controls a set of rules of behavior for each kind of microorganism related to: uptake, metabolism, growth, reproduction, less of cellular
viability, death and lysis, and it also considers processes as organic matter decomposition, nitrification and denitrification.
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MODELLING ACTIVATED SLUDGE SYSTEMS

Classic models

Several models have been developed, the IAWPRC formed in 1983 a task group to review and promote the development of Activated Sludge (AS) models. The AS Model No. 1
(ASM1) [1] becomes the main reference for many scientific projects and the subsequent models have been implemented (Activated Sludge Model N° 2 - ASM2 [2], an extension
of ASM2, the ASM2d [3], and the Activated Sludge Model N® 3 - ASM3 [4]). playing all of them an important role in practice. These models are based on average values of
biemass composition (macroscopic models). This is probably a good approach as long as the biomass interacts primarily with cell external compounds. Bacterial communities in
AS can store substrates as reserve polymers. The inclusion of storage polymers in the description of microbial growth processes makes relevant the choice of kinetic relations. In
ASM2 and ASM3 cell internal storage compounds was also included .

Microscopic versus macroscopic biomass models [5] [¢]

Today's models of activated sludge systems are based on average composition of biomass. Since the kinetics of most processes are not linear, adding up the behaviour of
individual cells (microscopic models) does not result in the same model prediction as obtained when predictions are made with average cell composition [6].

INDIVIDUAL BASED MODELS [7]
(i) They usually make more realistic assumptions than state variable models.
(ii) They are a bottom-up approach which starts with the ‘parts’ of a system and then try to understand how the system'’s properties emerge from the interaction

among these parts.
(iif) The simulations provide information on the collective behaviour by looking at the behaviour of each element of which it is composed.

INDISIM-AS, an adaptation from INDISIM to study an Activated Sludge system

INDISIM, a discrete simulation model that stands on individual based methodology to study microbial systems [g] [9]
1. Model the behaviour of each element that is considered outstanding for the evolution of the system in a domain, BIOTIC ELEMENTS (microbial cells} and
ABIOTIC ELEMENTS (particles in the medium that represent the different kinds of compounds)

2. ACTIONS IN THE SYSTEM: Flows of these compounds going into/out of the system and periodic redistribution or diffusion of the compounds.

3. Implement the overall model in a computer code, following the behaviour of all those elements acting together.
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