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M B R: A combination of biological WWT (e.g. activated sludge)

| W/— ) and membrane filtration as a measure for solid-liquid separation.
(& '

» Advantages over CAS processes:
- Complete rejection of suspended solids.
- Higher MLSS ( > 8 g/md).
- Smaller footprint ( < 6hr for BNR).
- Smaller sludge production.
- Simple monitoring parameters (e.g. TMP).

» Installed worldwide, from small-scale on-site
WWTPs to large-scale municipal WWTPs.

» Full-scale application to municipal WWTPs has just
around ten years history.
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> Design and operating data was collected by interview or
questionnaire surveys from 17 municipal MBRs operated
in Europe.

Qutline of the target 17 municipal MBRs

UK (7), Germany (6), Belgium (1), Italy (1),
The Netherlands (1), Spain (1)
Capacit 260 - 45,100 m3/d (median: 6,900 m3/d)
. *300 — 80,000 PE

Or ng duration 1-8years ‘

Flat-sheet : 7 Hollow-fibore  : 10
* Not including external MBRs.
Sewerayatem Combined : 6 Both 12
4 Separated : 1 Unkown : 8
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100 EU Directives
- Bathing Water Quality Directive (76/160/EEC)
80 | - Urban Wastewater Treatment Directive (91/271/EEC)
- Water Framework Directive (2000/60/EC)
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Operating condition for biological at the MBRs
MLSS [gL]  7.0~13.5 12.0 11
SRT [d] 15~>40 23 7
DO [mg/L] 1.5~25 1.5 5
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e cleaning for two types of e system

Hollow-fibre Flat-sheet

Filtration — Backwashing Filtration - Relaxation
(e.g. 5min — 0.5min) (e.g. 9min — 1.5min)

0.32~0.50 Nm?¥/(m2 h)

- 3] 2+
e 0.52 - 0.88 Nm¥/(m?2-h) ‘

Maintenance cleaning (MC)
- 0.5 - 1 times/week
- In situ and/or in-air backpulse

- In situ backpulse
- NaOCl: 2,000 - 5,000 ppm

‘ - 2-5timeslyear

- NaOCI: 200 - 500 ppm
+ acid (e.g. citric acid: 3,000 ppm)

Recovery cleaning (RC)

- 1-2timesl/year

- In/ex-situ soaking

- Same chemicals as MC
with higher dose

—— -

Chemical
cleaning
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screen/  clogging/ physical permeate
sieve sludging damage pipe

Typical operating troubles experienced at the MBRs &

@ EE3m=EIENBIFT: - 10

» Optimizing influent fine screen/sieve (type, cleaning,
capacity...).

» Redundancy of both mechanical units and membrane
capacities/space.

» Optimizing the length of permeate pipes to reduce the
duration of backwashing.

» More consideration on inflow equalization.

» Optimizing the number of membranes in service
according to inflow.

» Optimized control of permeate pumps and cross-flow
aeration.

» Standardization of membrane unit and design criteria.
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Who? B =

- F{& . CEN (European Committee for Standardization)

- {E% . CEN Workshop N34
“Submerged” membrane bioreactor (MBR) technology

- Chairman : Prof. Frechen (J&-Kassel X&)
- BB :DIN (Deutches Institut fir Normung)
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Why?
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When?

- 2006.11 : AMEDEUSEEDOERONIVY Y, WorkshopRRICHRDIEEL.
- 200706 FYIATI—FT 1T, IIRRE. —47AMAICE 1 RERH
- 200710: 1t S=F1 V4, —B2REEH

- 200801 : 2d ==F1 V4, —60BED/XTVUwDOIAY

- 200804 : 3¢ I—F1 V4,

- 200811 : ®#&MR (CWA: CEN Workshop Agreesment) DAR,
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Qutputs

- CWA (CEN Workshop Agreement) 15897
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