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Simultaneous Removal of Nitrogen and Phosphorus
by Rotating Biological Activated Carbon Process

Beom-Sik Nam, Young-Ho Lee, and Moo Hwan Cho*
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The purpose of this study was to develop and evaluate rotating biological activated carbon(RBAC) process for nitrogen and
phosphorus removal with increasing loading rate. The removal efficiency of NH,"-N was observed to be higher than 96.5% at
all runs, and the relative stable levels of effluent NH4"-N, NO,-N and NO3-N could be maintained. The removal efficiency of
T-N was observed to be higher than 90%, except RUN 1. The T-P removal efficiency was kept between 32.7% and 49.8%,
and the amount of biomass was kept between 269 mg/g support and 473 mg/g support with varying loading rate.
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Figure 1. Schematic diagram of RBAC process.
Table 1. Properties of the granular activated carbon.
Properties Specification Units
Density 2.1 g/cm3
Apparent density 0.59 g/cm3
Packing density 0.49 g/cm3
Total pore volume 0.71 cm3/g
Specific surface area 1,100 mZ/g
Mean pore radius 123 A
Thermal conductivity 0.17 keal/m.hr 'C
Specific heat 0.244 calfg.C
Specific gravity 1.84
Raw material coconut
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Table 2. Composition of synthetic wastewater.
Component Concentration (mg/L)
Glucose 225
NazCO3 212
KCl1 17.5

NH.Cl 59.4

CaCl 17.5

NaCl 375

MgSOq4 12.5

KH,PO,4 35.1

Table 3. Experimental conditions for synthetic wastewater treatment.
(Unit : mg/L)

Phase Influent Influent Influent Influent Influent

COD¢; CODmn BOD; NH4+N PO;-P
Run 1 200 140 154 20 8
Run 2 400 280 308 40 16
Run 3 600 420 448 60 24
Run 4 1,000 700 748 100 40
Run 5 2,000 1,400 1,490 200 80
Run 6 4,000 2,800 2,980 400 160
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Figure 2. Variations of CODCr and BOD;s concentrations.
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Figure 3. CODc, loading rates and removal efficiencies.
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Figure 4. BOD;s loading rates and removal efficiencies.

F&5d dEYolyd Ai9) A%S AulEE RUN 1, 2, 3, 4
9 Zfole 2 mgl o3I, RUN 59 Afoe 71 &4
%% BoE o 8 mgL BEE HERHSITE RUN 69 A9
E e gryoly dae %57} 400 mgNH-N/LS) %

2 FUHAATAE AP FRYob] A2 et o 2
mg/L AR A FAHUT

oA AaT FEYoHY g ulsd AFE YR
0n1, RUN 594 10 mg/Le] %3¢ Jehh7lE #out RUN S
Agetie ofddel H45e WYL veA 8%tk 0}
A Axd) 8L Yo R 2%, pH, DO, BOD, SRT %
PFEA, 0.1 kgN/kgMLSS o), DOS} hrvjojzhe] o }
0.4 o]3}, BODS} DOZH H7} 5 o}4, SRT7} 309 ©J3lQl 7
Fol dgdTT Basa Yokio). & A Doe 1
mg/L ojgo] FAHUL, o}dY FBao FHo]  EAZ} H

A &34

o

Nl

19

F glols E3) Aus) 2
ODs/Ldayi Z7lsd e ZAb
, ©]%& Nitrosomonas, Nitrobacter®;
718 HL&lo| A heterotrophic bacteria

golston, BOD apy
5 mgol mow 23
Be A9 T %

& T°r
o ZAE + A?M A& BAFTh
A Aael B9 RUN 19 27188 MM gado] dojut
t7F RUN 2 $7)9] @8] g2o] dojvs A& & = sl
25, RUN 3 ol AHEANME ztddoz Japigel] ¢



Nam, B.-S., Removal of Nitrogen and Phosphorus by RBAC Process

[4)]
[=]
o

400 A

N W
[= (=1
o (=]
N :

100 4

o

Influent Nitrogen Conc. (mg/L)

20 30 40 50

[o2]

o
o
= |
o

o
o

—e— NH,-N Conc. (mg/L)
—o— NO,-N Conc. (mg/L)
—v— NO,-N Conc. (mg/L)

H
o

n
(=)

Effluent Nitrogen Conc. (mg/L)
= 8

o

Time (day)

Figure 5. Variations of NHs-N, NO,-N and NO;-N concentrations.
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Figure 6. Variations of T-N removal efficiencies.
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Figure 7. Variations of PO4P concentrations and removal efficiencies.
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