
10/3/2023

1

INNOVATIVE TECHNOLOGIES FOR 
WASTEWATER TREATMENT, REUSE 
AND RESOURCE RECOVERY

- SELF-FORMING DYNAMIC MBR
Alfieri Pollice (IRSA CNR) and Aditya Sharma (IITK)

September 27-28, 2023 | INDIA

1

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 821051.
This project has been co-funded by Department of Biotechnology (DBT), Government of India.

TABLE OF CONTENTS

- The SFD MBR: Principles and testing

- Bench scale SFD MBR: Experimental set-up

- Bench scale SFD MBR: Main results

- Bench scale SFD MBR: Conclusions and next steps

- The SFD MBR TARON® by Xylem

- Pilot SFD MBR TARON® at Jajmau WWTP, Kanpur (India)

- Pilot SFD MBR TARON®: Main results

- Pilot SFD MBR TARON®: Conclusions and next steps

- Publications and acknowledgements



10/3/2023

2

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 821051.
This project has been co-funded by Department of Biotechnology (DBT), Government of India.

THE SFD MBR: PRINCIPLES AND TESTING

What is it?
 Evolution of UF-based MBR, aimed at limiting the cost of installation (membranes, pumping systems) and operation

(cleaning requirements);
 Self-formed membrane layers supported by low-cost filtration mesh/nets (nylon, PET, stainless steel);
 Lower pressure gradient w/respect to conventional MBR, suitable to gravity-driven operation;
 Very low turbidity effluent suitable for direct UV disinfection.

What have we done?
 Developed and crafted net filtration modules and built bench-scale experimental plants;
 Tested different operating conditions for process optimization and effluent quality evaluation, in terms of biological 

parameters and air scouring and other approaches for cake maintenance;
 Performed long term tests (months) to achieve biological steady state conditions;
 Supported the procurement of a pilot scale plant, now installed at Kanpur Jajmau WWTP, and we are providing 

advice for its operation. IITK is monitoring pilot plant operation through sampling and analyses.

What do we plan to do?
 Keep working on process optimization by testing different tools for minimization of mesh cleaning needs;
 Assist in transferring bench scale results to pilot plant and evaluating process performance towards optimization.
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Filtration net (20 – 100 µm) as support for the 
formation of a biological filtering layer (dynamic 
membrane), resulting from activated sludge filtration

Net mesh area = 6 x 6 = 36 cm2
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BENCH SCALE SFD MBR: THE FILTRATION MODULE
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BENCH SCALE SFD MBR: BIOREACTOR SET-UP
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BENCH SCALE SFD MBR: RESULTS 1/4

Operating conditions: 
T = 20°C; VLR (volumetric loading rate) = 1.25 KgCOD m-3 d-1; SRT (sludge retention time) = 16 d;
Flowrate = 16.4 L d-1; Flux = 95 L m2 h-1; HRT (hydraulic retention time) = 6.7 h

Net cleaning needs and corresponding effluent quality under 
different mesh size and aeration intensity tested

Legend:
RXX-YYY where
XX = pore size (mm)
YYY=air flow (mL min-1)

Optimization of mesh pore size and air scouring
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Operating conditions: 
T = 20°C; VLR (volumetric loading rate) = 0.9-1.1 KgCOD m-3 d-1; SRT (sludge retention time) = 15 d; 30 d; 50 d;
Flowrate = 10.5-11.5 L d-1; Flux = 61-68 L m2 h-1; HRT (hydraulic retention time) = 8.5-9.5 h

Optimization of sludge retention time (SRT)

BENCH SCALE SFD MBR: RESULTS 2/4
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 Mesh pore size = 20, 50, and 100 mm

 SRT = 15, 30, and 50 d

 Continuous air scouring (150 mL min-1)

 Only steady state values

BENCH SCALE SFD MBR: RESULTS 3/4

Effluent quality under different conditions
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Operating conditions: 
T = 20°C; VLR (volumetric loading rate) = 0.8 KgCOD m-3 d-1; SRT (sludge retention time) = 15 d;
Flowrate = 11-12 L d-1 (about 0.5 L h-1); Flux = 65-75 L m2 h-1; HRT (hydraulic retention time) = 14.5 h

Optimization of maintenance cleaning (in progress)

Maintenance approach Cleaning frequency Effluent turbidity
weeks-1 NTU

air scouring + relax 1.39 1.9 ± 1.7
backwash + air scouring 1.42 23.5 ± 20.4
backwash only 1.36 3.0 ± 3.7
air mass flow (bubbles) 0.17 6.1 ± 6.0

Legenda:
- air scouring: 229 min every 240 min; air flowrate: 0.15 L min-1

- relax: 11 min every 240 min
- backwash: 5 min every 240 min; permeate flowrate: 0.24 L min-1

- air mass flow: 5 min every 240 min; air flowrate: 45 L min-1

Cleaning by 
operatorAutomatic

maintenance
cleaning
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BENCH SCALE SFD MBR: CONCLUSIONS
AND NEXT STEPS

SFD MBR bench scale testing (IRSA CNR, Italy)
- Very good performance under all tested conditions in terms of high effluent quality;
- Processes optimized for different SRT and mesh size;
- Different approaches for membrane maintenance were compared;
- Steady long term operation obtained under different conditions.

Next steps
- Keep testing at higher SRT;
- Optimize large bubble periodic scouring for filtration maintenance;
- Characterization of dynamic membranes (morphology, microbiology, etc.)
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all pics from Sanitaire, a Xylem brand

Low pressure mesh filtration

Gravity driven (0.2-0.6 m headloss)

THE SFD MBR TARON® BY XYLEM 
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PILOT SFD MBR TARON® AT JAJMAU WWTP, KANPUR
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State of play

Pilot plant installed in April 2022.

Until end of 2022, intermittent operation due to:
- unsteady wastewater supply,
- electric power interruptions,
- early malfunctioning of PLC,
- need to contract for plant operation.

From February to June 2023, almost continuous operation:
- Xylem India contracted for O&M,
- first period of manually controlled filtration,
- new PLC installed in March 2023,
- regular sampling and analyses by IITK from January 2023.

From June to August 2023 interruption of operation:
- filtration backwash pump broken,
- pump fixed and operation resumed mid August 2023
- manual mode due to PLC malfunctioning (no data logging?)

PILOT SFD MBR TARON® AT JAJMAU WWTP, KANPUR
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PILOT SFD MBR TARON®: CONCLUSIONS
AND NEXT STEPS

TARON® pilot scale testing (IITK and Xylem, India)
- Very good performance in terms of high effluent quality despite discontinuous operation;
- Effluent productivity (flux) close to 1000 LMH, i.e. more than one order of magnitude

higher than the bench scale plant;
- Very low SRT and MLSS due to large sludge wastage (2-3 mc/d);
- Steady continuous operation obtained for about 3 months.

Next steps
- Higher loading rates (i.e. increase filtration flux);
- Higher SRT up to 30 days and above (i.e. higher MLSS, smaller

sludge purging volumes);
- Reduced backwash intensity (e.g. intermittent disk rotation, 

lower backwash flux).
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