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Reinforced Nitrogen Removal with PABIO DENI
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The moving bed biofilm treatment process (PABIO DENI), the activated sludge
method combined with carrier elements shows high efficiency in nitrogen removal, as
previously reported. Reinforced nitrogen removal was conducted, by distributing inflow
direct to three units composed of nitrification and denitrification tanks. This pilot test
using actual sewage achieved the performance of T-N 10 mg/L with hydraulic retention
time of 5 hours.
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Table 1 Specification for test equipment
Effective
Equipment name Dimensions capacity | Q’ty
F m*)
Storage tank of raw sewage | 1050 mm¢ X1 300 mm"® 1 1
1st | 1500 mmY X700 mm"X2 500 mm*"® 2.63 2
Tank for Multi-Step
(Denitrification and | 2nd | 1500 mmYX980 mm"X 2 500 mm"® 3.68 2
nitrification)
3rd | 1500 mm"¥X1 260 mm*X2 500 mm"“® 4.73 2
Nitrified water pit 700 mmY X 700 mm" X1 000 mm%® 0.49 1
Flocculation tank 400 mm" X 700 mm"X1 000 mm"" 0.28 1
Secondary sedimentation tank | 3000 mme X2 500 mm"” 15.3 1

B2 &k EREM

Table 2 Operation condition

Effluent from | Raw sewage
primary sedimen
tation tank @ | @ ®
HRT [hr] ) ) 5
A-SRT [days] 2.6 1.5 2.1
Control DO in nitrification 3 3 2
tank (NI~N3)  [mg/L]
MLSS (3rd stage) [mg/L] 1180 1320 | 1600
Temperature (3rd stage) 22.0 21.7 23.5 -
[C] 5 X 2

A4y b7 A MEENE
Photo.2 Pilot test equipment

30

K AV SV 5 F

Vol. 43 No. 2 (2000, 3)

(I




& DO Wik Ak Tid 3mg/L & L7224, #it
MAKTIE3mg/L & 2mg/L @ 2 5 CTEERL
726

A D MLSS #1321 180~1600 mg/ L O #i
BTHY, Kiiz21.7~235 COHHETH -7,

B, SHBBZERFZICOVTOERLEL,
2D 7- D DERRBIMIIT b L h o7z,
3. ERBRER

1) #BFRREMRE

JEAR R ALK DKEDOFHEE S 3 T|ITRL,
T-N &ENH.-N O#BLES IR T . FiLitHK
MOk TRAKZ EBRFEAKE L2 & & DMK
NH,-N 2842 1 mg/L L F %% L 725 b LB
REAE SNz, MBEK T-N &, Wik KDOBEE
1257k BOD/T-N HAS1.8 L& <, BRZEHE T NOx
NBEIARHFTHor272018mg/L L& L o
720 =1, FLWAKDEEIXEK BOD/T-N t
D298 & %o 7272 OMLEIK T-N 13411 mg/L 12
WALz, LaL, WEHBEREHEIZIZEST, KEE
L CRALAE & O FA A DO I & » THEBIZLE

50

Effluent from primary

- sedimentation tank Raw sewage
w 4 DO 35mg/ ¢ DO 2mg/ ¢
£ Se . ¢ % e @ ®
30 o ® % ol® e °
Z, 'oo 000" o o, e oo, « | ® ® eqe
= oo o%e egect o R M B
Z oOoOOOOOOOO 0%0 o |© o Qe
: oo
E 10F [} OOOOOQOOGDOOO [elie} OOOOOOOOOO
T N VI IO INT Qm????m?MMAmMA 1 6PLODD D L L
0
5/20 5/30 6/9 6/19 6/29 7/9

Date

[¢T-Ninf oTNeff oNH:N eff]

#5 FEERRG R
Fig. 5 Pilot test result

B3R FURKKUREAKE (CFHHE)
Table 3 Water quality of pilot test (Mean values)

% BODPARTHEEZ LN/, £2°T, W LAE
#EDO % 3mg/L 75 2mg/LICFiFz& 2 5,
MLEEIK T-N 138.7mg/L & 7% ) HED10mg/ L LA
TE2E/BLIENTEL,

2) ZOMhoKE

JLEEZK BOD (C-BOD) RUSSIEZ#N £ 5mg
JLUTF, 8mg/LUT&%oTEY, EBEKD
HEICEDLOLT, B2 KEIRGOND I &R
T&7,

3) LD, B

HEDWHIL R CRERET 2 TRKEBRAERICEL T
4 3ABRIC & 0l L7z, B -4k & 1HMETG
ROBFIZOWTHIE L, HAEEY ) O, B
Z&FE (mg/L-h) L LTEHLL, HIEEEE
F6, 7BNIRTA, FHALEREEIXIEAED27.5mg/ L
‘h, HHHERI»45meg/L -h Tho7z, HILEE
BHEOHPH 6 ERE L, HEORARRD
RENWZ LD B, {HEHEFREICBVTIE A-SRT
P2 HBETCEMLIRIZEAERIORVWESD
NTWB A, REBROEMEG IR O EEA34.5
mg/L-h o0, HELEMHLHEEDOEE
HIRAUZIZIEAES & 2IBE L 225 LR 25 E F hoTw
L7:0tEzZ2H6N5E, —F, HEREIIHAS 6 m
g/L-h, EHEHRI4.1mg/L-h TRELZZIIRS
Ny, BHBIXHLICERS LHEERAORRITNS
WweFEINnG,

3.5 SHROFA

AR OFERRIC L ) HEASERFHEETIE,
HRT 5 hr {2 THLEK T-NI0mg/L L F 2515 5 1
5T EHERTE, LA L, EILWLEK T-N
2R 5H 0, REMICBWTKERSARTH S
JE7K BOD Z & REICF A § 5 & & T NOx-N 3

Effluent from primary Raw sewage

sedimentation tank @ @ ®
BOD/-N ratio of influent 1.8 2.9 2.9
TN Influent [mg/L] 25.9 25.1 24.0
Effluent [mg/L] 18.0 11.3 8.7

Infl . . 17.
NH.N nfluent [mg/L] 19.8 18.9 7.0
Effluent [mg/L] 0.7 1.1 0.5
NOx-N Effluent [mg/L] 17.0 9.8 7.1
BOD Influent [mg/L] 45.5 73.5 85.7

Effluent [mg/L] <5 <5 <5

ss Influent [mg/L] o2 111 113
Effluent [mg/L] 7.8 9.9 5.3
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Fig. 6 Nitrification rate of biomass
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