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e | Further investigation into the effects of different ultrasonic bath frequencies and
electrical powers (beyond 40 kHz and 265 W) on WAS solubilization and anaerobic
digestion.

e Detailed comparative studies on the energy efficiency and economic feasibility of
ultrasonic baths versus ultrasonic probes for large-scale applications.

e | Exploration of combined pretreatment strategies (e.g., ultrasonic bath with thermal,
chemical, or biological methods) to potentially enhance solubilization beyond what a
single method can achieve.

e Investigation of the long-term impact of ultrasonic bath pretreatment on the stability
of anaerobic digesters, microbial community dynamics, and effluent characteristics.

e | Optimization of ultrasonic bath design and configuration (e.g., multi-frequency baths,
transducer placement) to maximize energy transfer and solubilization efficiency,
particularly to address the 'lower local intensity' compared to probes.
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Synergistic Pretreatment of Waste Activated
Sludge: Integrating Ultrasonic Bath with
Novel Chemical-Enzymatic Methods for
Enhanced Biomethane Potential and
Digestate Quality
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Exploration of combined pretreatment strategies (e.g., ultrasonic bath with thermal,
chemical, or biological methods) to potentially enhance solubilization beyond what a single
method can achieve.
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Anaerobic Digestion | e

Ultrasonic Pretreatment | e

Chemical Pretreatment | e

Enzymatic Pretreatment | o

Combined Pretreatment | e

Sludge Solubilization | e

Biomethane Potential | e
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e Enhanced methane yield in anaerobic digestion of waste activated sludge by

combined pretreatment with fungal mash and free nitrous acid 2022

¢ A novel approach to enhance methane production during anaerobic digestion
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of waste activated sludge by combined addition of trypsin, nano-zero-valent

iron and activated carbon 2022

Synergy of combined free nitrous acid and Fenton technology in enhancing

anaerobic digestion of actual sewage waste activated sludge 2019

Improving methane productivity of waste activated sludge by ultrasound and

alkali pretreatment in microbial electrolysis cell and anaerobic digestion

coupled system 2019

Optimization and Performance of Moderate Combined Alkali and Microwave

Pretreatment for Anaerobic Digestion of Waste-Activated Sludge 2017

Combined Electrochemical and Hypochlorite Pretreatment for Improving

Solubilization and Anaerobic Digestion of Waste-Activated Sludge: Effect of

Hypochlorite Dosage 2016

Synergistic pretreatment of waste activated sludge using Ca0O2 in

combination with microwave irradiation to enhance methane production

during anaerobic digestion 2015

Enhancement of anaerobic digestion efficiency of wastewater sludge and

olive waste: Synergistic effect of co-digestion and ultrasonic/microwave

sludge pre-treatment 2015
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Detailed comparative studies on the energy efficiency and economic feasibility of
ultrasonic baths versus ultrasonic probes for large-scale applications.
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o Toward green and efficient pretreatment for waste activated sludge
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resourcization and valorization: A review 2025

e Improving energy ratio of ultrasonic pretreatment of waste activated sludge

using the combination of potassium permanganate and acidic conditions
2024

e Combined sodium citrate and ultrasonic pretreatment of waste activated

sludge for cost effective production of biogas 2022

e Enhanced biohydrogen generation through calcium peroxide engendered

efficient ultrasonic disintegration of waste activated sludge in low

temperature environment 2022

e Biohydrogen production from waste activated sludge pretreated by combining

sodium citrate with ultrasonic: Energy conversion and microbial community
2019

e Disintegration of biological sludge. A comparison between ozone oxidation

and ultrasonic pretreatment 2018

¢ Impact of thermo-chemo-sonic pretreatment in solubilizing waste activated

sludge for biogas production: Energetic analysis and economic assessment
2015
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Waste Activated Sludge: A Multi-Frequency
and Power Evaluation for Enhanced Biogas
Production and Energy Efficiency
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Further investigation into the effects of different ultrasonic bath frequencies and electrical
powers (beyond 40 kHz and 265 W) on WAS solubilization and anaerobic digestion.
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e The fate of antibiotic resistance genes during anaerobic digestion of sewage

sludge with ultrasonic pretreatment 2023

« Ultrasonic radiation enhances percarbonate oxidation for improving anaerobic

digestion of waste activated sludge 2022

e Enhanced methane production from anaerobic digestion of waste activated

sludge by combining ultrasound with potassium permanganate pretreatment
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2022

Improving methane productivity of waste activated sludge by ultrasound and

alkali pretreatment in microbial electrolysis cell and anaerobic digestion

coupled system 2019

Anaerobic digestion using ultrasound as pretreatment approach: Changes in

waste activated sludge, anaerobic digestion performances and digestive

microbial populations 2017

Effect of ultrasonic pretreatment on the semicontinuous anaerobic digestion

of waste activated sludge with increasing loading rates 2017

Investigation of Anaerobic Digestion Performance and System Stability of
CaO-Ultrasonic Pretreated Dewatered Activated Sludge 2017

Effects of ultrasonic pretreatment on the solubilization and kinetic study of

biogas production from anaerobic digestion of waste activated sludge 2016
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