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Figure 3: Iocked carrier (paper sewage water)
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Abrasion of carrier media in operation
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Fig. 3: Sewage treatment plant “oberes Surbtal”. The biological Fig. 4: Ammonium-oxidizing (red) and nitrite-
treatment part of the plant consists of three identical oxidizing bacteria (green)
treatment trains
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- Efficiency upgrade in existing systems =t 5 73 -k Fiq s 5w #& =

- best water quality # i& g2 -k i

- higher, constant process stability in case of fluctuations in the process conditions
GRFRE R By LR

- smaller new plants or Iarger reserve capacities (reduction of reactor volume) = Z
ool G 0 SR R E PR R

- less transport volumes in shipment at similarly large surface area

- long lifetime due to flexible, abrasion-resistant material = ¢ { &

- low mixing energy requirement in the MBBR tank i /|- e7y8 5 50 4=

- virgin PE (no recyled material) without any carcinogenic plasticizersi# #* PEz7#!
B 27 KRBT A

- optimal supply of substrate and oxygen to the microorganisms due to thin
Biofilms £ & % A FT(F A H)2 5 5 BRIEHR(EREHE )

- support in the designing or engineering of the aeration and carrier media
retention systems i Rz 5 B4 25 5 &3 2k b

- economical benefits in the price comparison per m2 of protected active surface
arear/ ' 48 & T = X (M2)ehg »xe fi B2 LAy o BB
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..the best carrier available.
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IFAS and MBBR

= 7?)3 é\' (r’] TR AE AR )/f@/,_ &S
(Integrated Fixed Film Activated Sludge
System, # FIFAS)

- B rikA P F R (Moving Bed Bio
Reactor, f§ #MBBR)



IFAS and MBBR - What’s the difference?

IFAS (Integrated Fixed MBBR (Moving Bed
Film Activated Sludge) Bioreactor)
e Includes Return Activated e No RAS - “Once through”
Sludge (RAS) process
e Fixed film & Suspended e Fixed film Only
growth
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Waste Sludge

Return Activated Sludge
Waste Activated Sludge




The IFAS Advantage

(Comparative Nitrification Upgrade Example)

Conventional IFAS
-------- [========y l ™
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Suspended and
Attached Growth




Drivers for use of IFAS and MBBR

IFAS

Site constraints or restriction

Upgrade of existing activated
sludge for N&P removal

FC are designed for high SLR

Volume limitations require both
suspended and fixed film inventory

Must meet stringent NH3-N limit
Can integrate with Bio-P

Resiliency to peak wet weather
flows due to lower MLSS and SLR
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Waste Activated Sludge

MBBR

Severe site constraints or restrictions
requiring footprint advantage of the
MBBR/HRC process configuration

Post nitrification and denitrification
MBBR applications

Client preference — some clients
have a preference for fixed film and
are concerned with operational
complexity of activated sludge, or

IFAS

Upgrade of trickling filter or RBC
plants that have poor final clarifiers

Resiliency to peak wet weather flows
- very low MLSS of 200 to 300 mg/L

MBBR HRC/DAF (5

R SRR




Life Cycle Cost Analysis

(Activated sludge Nit/Denit Upgrade)

NPV Cost
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Summary of Process Design Considerations

e Surface area Is the key.

e Specific loading rates:

\

» BOD - IFAS & MBBR Media
Design criteria depends (152 ft2/ft3)

® NH3N > on desired .re.mgval rate
(permit limits)

s NO,N _

Plastic Trickling Filter Media
(30 ft%ft3)

Rock Trickling Filter Media ,.;:'i
(15 ft2/ft3)




Practical Desigh Considerations

e Screening requirements

e Aeration system design

e Media retention sieves

e Approach velocities

e Foam and scum removal

e Maintenance provisions




IFAS Basins and Secondary Clarifiers

New Secondary

Clarifiers Past

IFAS
Basins
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MBBR Size vs. Activated Sludge

~ Activated Sludge Extended Air process is designed for 6 to 12 hours hydraulic
retention time (HRT).)&14£5EK NIFBFERE46~12/)\bF

~ The MBBR need only 1.5 to 3.5 HRT to achieve the same level of nitrification.
BERMEYREERKNEBREEAE1.5~3.5/)\FHEIoZFEENEES

~ This is less than or equal to ¥4 the tank volume sEttiEREE o B/ )\ ERIRER
FROUIE14ANB =

® Typical biomass levels in activated sludge plants is between 2500 mg/l to 3500 mg/
of suspended solids. )& 14 5B P EEREY)EE AL H2500~3500 ppm 2 &

® Typical equivalent biomass in an MBBR is 36,000 mg/l of attach growth 1H[E2E8ZH]
FY)REEBZE RN MEY D o[3Z36000 ppm

® Thisis 10 to 14 times more available treatment mass.

EERZTI10~14RPEES



Comparison: MBR vs MBBR

Capital Investment High Low
Footprint Low Low
Flow Tolerance Low High
Aeration Blowers Required Required
Recirculation Pumps Required Not Required
Air Scouring Blowers Required Not Required
seesll High Low
Requirements

Chemical Usage High N/A

Operational Difficulty High Low
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Thank you very much
for your attention
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