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(MBBR:Moving Bed Biofilm Reactor)
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Polyethyl-
ene

0.92~0.96
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78

%718 %A%

s B i) 2.0~ 12.0

MLSS (ug/¢ ) 6000~ 20000
HRT (hr)

8 A HAF

Hl & = 3]

f =4

H A wF

=1

0.5~ 8.0

6000~ 20000

N =

oF 3

o} 3
0.5~ 2.0

2000~ 6000
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@MBBR 2 Activated sludge Bl 1!

# Activated sludge

Aeration tank

BT S

Sedimentation

Return sludge

#MBBR process

Aeration tank

=B

Sedimentation
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@Specialty of MBBR
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2 S (Enough experimentation)

\
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Jt s (Optimized design)

ATl plantOl A 22 (2007 2)
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@ixamples of MBBR (Municipal)

| Nitrification
| Denitrification

BOD Removal

Compact Plant
(TROLL)

Small Plants
(<500PE)

MBBR+AS
(roughing)

Hybrid

(carriers in AS)

Reject Water

Lillehammer STP
PreDN+N+PostDN
Norway

Rora Inderoy STP
7,500PE
Norway

Steinsholt STP
N-removal
Norway

Farstorp STP
BOD
Sweden

Western Plant
BOD
Wellington, NZ

Oxley Creek STP
Nitrification
Brisbane, Australia

Nordre Follo STP
PreDN-+N+PostDN
Norway

Plaza Hotel Indonesi
1,800PE
KL,Indonesia

Eidsfoss STP
BOD
Norway

Sanderstolen STP
BOD
Norway

Nettleham
BOD
UK

Gardermoen STP
PreDN+N+PostDN
Norway

Colchester STP
50,000PE
UK

Dejtar STP
N-removal

Hungary

Skare STP
BOD
Norway

Moa Point STP
BOD
Wellington, NZ

{ Bury St. Edmunds
Nitrification

UK

Ljusdal STP
12,500PE
Sweden

Sjolunda STP

Frya STP
9,000PE
Norway

Caboolture STP
={Nitrification+PostD]}

Australia

Lisighaus STP
S00PE

Germany

Spatind STP
BOD
Norway

Corby STP
BOD
UK

Velkua Kunta STP
BOD
Finland

Pyewipe STP
BOD
UK

Vindfjelltunet STP
BOD

Norwa

Colchester STP
BOD
UK

Shoreham STP
UK
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@fxamples of MBBR (Industrial)

i

Food industry

Dairy

Paper mill

Chemical industry]

Destillery/Brewery

Other industry

il

Oppland chips
Norway
(Potato industry)

Lom & Skji
Norway

Sande paper mill
Norway

Borgeskogen
Norway
(Tank washing facility)

Campari/Saceccav
Italy
(Destillery)

Oltedal
Norway
(Textile industry)

Prior
Norway
| (Chicken processing)

Lewis country Dairy

USA

SCA Hygiene Paper
Germany

Exxon chemicals
USA
(Chemical plant)

Barthow etanol
USA
(Destillery)

Piper Impact
USA
(steel manufacturing)

Asahimatu Food
Japan

Synni Finden
Norway

Fiskeby board
Sweden

Casco Products
Sweden
(Chemical industry)

|(Soya been steaming)

Sapporo Breweries
Japan
(Brewery)

Denso Co., Ltd.
Japan
(Machinery)

= Maggi Kempthal
Switzerland

Tlandsmeieriet Trysil
Norway

IVEX Package Corp.

USA

Norsk Hydro Rafnes
Norway

(Chemical plant)
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@Reference of N.P Removal

s New Oslo International Airport-atZ== ot

Xeld

f H2ER: HSALSE:5~147T)

Flow&Load

Average Flow

16,000 M3/day

Total COD

5,370 Kg/day

Total BOD,

2,680 Kg/day

Total N

704 Kg/day

<70% removal

Total P

101 Kg/day

<0.2 mg/?
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4~ PROCESS

=5 Rled 2R L

Primary Recirculation Carbon PAC

i i Flotation
sedimentation pude

Flocculation UV-disinfection
Out

Grit
Screen removal

AN AE/ AE AE AE AN AE
AN

Pretreatment Biological Treatment Chemical Treatment
Kaldnes MBBR-Process

Figure 1. Simplified flow sheet of the Gardermoen waste water treatment plant

b M2 D (S :6~7T)

o g =
= of [

el TT

Total COD 654 mg// 33 mg/l
Total BOD, 200 mg/I <4 mg/l
SS 409 mg/l 9 mg/l
Total N 50.4 mg/l | 10.8 mg//
Total P 9.4 mg/l | 0.09 mg//
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@Reference of MBBR (In Korea)

b AL M R 01 5} 8t

DEAEsE: 24%CID)

(é!
3,000 M3
5,200M?3/day
1.74Kg CODmn/day
1,000 mg/l
2.4%
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Company

Waste type

Remarks

X el

A A =7 Al e

Municipal

BOD

BOD <10

E-Mart

Municipal

BOD

BOD <10

Al

T
)

Industrial

BOD

BOD <20

Municipal

BOD

BOD <10

EES

N,P Xl A

TN < 80
TP <5

Industrial

BOD

BOD <20

Industrial

BOD

BOD <10




