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ABSTRACT

Figure 1. Graphical abstract of Anerobic digestion and composting of Dairy waste.

The rapid expansion of the dairy industry generates large volumes of organic waste,
including wastewater, whey, and sludge. In arid regions such as Qatar, managing these
wastes is challenging due to water scarcity, limited land, and high temperatures.
Conventional disposal methods contribute to greenhouse gas emissions and
environmental degradation. Anaerobic digestion (AD) offers an effective solution for
treating high-strength waste while producing renewable biogas; however, the resulting
digestate requires further stabilization. Composting provides a sustainable post-
treatment by converting digestate into nutrient-rich biofertilizer. This study proposes
an integrated anaerobic digestion–composting (IADC) system for dairy waste
management in arid climates, enhancing both energy and material recovery while
supporting circular economy principles and Qatar National Vision 2030.

MATERIALS AND METHOD  

RESULTS AND DISCUSSION 
Physicochemical Characterisation

Table 1. Comprehensive physicochemical, organic, anion, elemental, and methane characteristics of dairy 
processing streams (mean ± SD, n = 2)

Biodegradability Indicators 

Figure. 2 Organic Characterisation and Biodegradability Indicators

RESEARCH OBJECTIVE
1. Characterize whey, CIP, and FC wastewater.

2. Evaluate biodegradability and composition.

3. Compare methane production potential.

4. Identify strategies for efficient resource recovery.

RESULTS AND DISCUSSION 

Table 1. Biodegradability indicators and nutrient stoichiometry

BOD₅ Estimation and BOD₅/COD Ratios 

Nutrient Stoichiometry: COD:N:P Ratios

Methane Potential
Theoretical Methane Yield Calculations  

Figure 3. Theoretical vs Buswell-Calculated CH4 

CONCLUSION

Figure 4. Environmental Benefits of Integrated system (AD-composting).

Stream-specific analysis is essential for optimizing dairy wastewater treatment. Whey shows high methane potential 
but requires control of salinity and nutrients, while CIP needs pretreatment and FC serves as a dilution stream. Overall, 
co-digestion and proper stream segregation significantly improve process stability and energy recovery.
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