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The CSTR-PS Module extends our core CSTR modeling ca-
pabilities. While the standard module focuses on carbon de-
gradation, the PS extension incorporates complex inorganic 
chemistry to predict the fate of sulfur and phosphorus. This 
allows for precise forecasting of gas purity and the chemical 
composition of the digestate.

Audience and Processes
This module is essential for Process Engineers, Nutrient 
Recovery Specialists, and O&M Managers dealing with 
high-sulfur feedstocks or stringent phosphorus discharge 
limits.

· Primary Processes: It simulates continuous feeding and 
mixing, but adds a layer of aqueous chemistry modeling. It 
specifically tracks the transition of sulfur and phosphorus 
from organic forms into gaseous H2S and mineral precipi-
tates.

Functionality
The CSTR-PS provides a granular view of secondary 
metabolic and chemical products:

· H2S Concentration Prediction: Calculates the concen-
tration of Hydrogen Sulfide in the biogas, allowing for the 
sizing of desulfurization systems.

· Phosphorus Speciation: Models the partitioning of phos-
phorus between the liquid phase (orthophosphates) and 
the solid phase.

· Precipitation Modeling: Predicts the formation of preci-
pitates such as Struvite, which can cause scaling in pipes.

· Digestate Mineral Analysis: Provides a breakdown of the 
nutrient value and mineral stability of the final effluent.

Usage: The High-Resolution 
Workflow
· Feedstock Characterization: Users input sulfur and phos-
phorus content alongside standard organic parameters.

· Chemical Parameterization: Define pH ranges and the 
presence of metal ions 

· Continuous Simulation: Run the model to observe how 
varying loading rates impact H2S spikes or phosphorus ac-
cumulation over time.
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Concepts and Assumptions: The 
ADM1 Extension
The CSTR-PS module relies on an Enhanced ADM1 
Framework specifically modified for inorganic interactions:

· The Bridge: Like the BPA, it uses ADM1 as the core 
engine but integrates additional Physico-chemical 
Modules to account for ion pairing and gas-liquid mass 
transfer.

· Precipitation Kinetics: It assumes that mineral precipita-
tion is governed by saturation indices and specific kinetic 
rates rather than instantaneous equilibrium.

· Gas-Liquid Equilibrium: Uses Henry’s Law to determine 
the partitioning of H2S between the slurry and the 
headspace.

Benefits
· Infrastructure Protection: By predicting H2S levels, 
operators can prevent engine corrosion and optimize the 
replacement cycles of activated carbon filters.

· Nutrient Valorization: Accurate phosphorus modeling 
enables the design of nutrient recovery systems, turning 
digestate into a standardized bio-fertilizer product.

· Scaling Prevention: Identify conditions that lead to Struvite 
formation before they cause costly blockages in pumps and 
heat exchangers.
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