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Advanced Wastewater Treatment Process
using Rotating Activated Bacillus Contactor (RABC)
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Abstract : A new technology for advanced wastewater treatment was developed using a modified Rotating Biological
Contactor (RBC) process, named as Rotating Activated Bacillus Contactor (RABC) process that utilizes Bacillus sp., the
facultatively anaerobic or activated microaerophilic bacteria on multiple-stage reticular rotating carriers, as a predominant
species. The RABC process for a municipal wastewater with relatively low concentrations of organics, nitrogen, and
phosphorus showed stable and high removal efficiencies, less than BODs 10 mg/L, T-N 15 mg/L, and T-P 1.5 mg/L in final
effluent. The performance load of RABC process was shown to be 1.23 kg-BOD/m’-day for the first stage (average 0.31
kg-BOD/m’ -day for the total stages) based on both removed BOD and converted disc area corresponding to the reticular one.
The sludge produced in the RABC process is characterized by low generation rate (about 0.18 kg - MLSS/kg - BOD) and
excellent settleability. The number ratio of Bacillus (2.4x 10° CFU/ml) to heterotrophic bacteria (3.6x 10’ CFU/ml) inhabiting
in the biofilms of the RABC process was 6.7 %, indicating that Bacillus sp. was a predominant species in the biofilms. The

RABC process with reticular rotating carriers showed its excellent performance for the advanced wastewater treatment without

any offensive odor problem due to organic overloading.
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Fig. 1. Schematic RABC process diagram.
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Fig. 2. BODs variation according to the lapsed time.

=SSN AM20H 23, 2004

A)X](0.01 kg - BOD/m’ - day) Bt} <F 308} o]idol sjds}
t o8, RABCEHE o434 HW 35xe 4%
288A 9 A4zt U AAduEER 7|gE Aoz 7y
Aok

32 A& 9 olol MHEY

Fig. 3(a)2 ABHRAF & T-NY % H3E 4
ERd ajzotth 0] 15 Toldd we FAuoleE
4% ZAx, RABC W2 #9159 Hd F5e 242
mg/L, RABCHIE-Z HAREFEE 139 mgl, AZFFE
4 HFEEE 108 mg/le) e Jehlgdth RABC vHE-
Z ARoA Y T-N HEEEL F 50%0|1 HA FHLo
2T F 0%H=Y A HEE YeRIA ol T-N9
#2}7} RABCRHEZo)A] tif-io] o]Fofxn Y& Al
Abstar glth Fig. 3(0)$F 3(c)= ZHzh NH,-N$} NOy-Ng]
AAELE el agZoltk T-NY AAEAE NH-N
¢} NOy-Nejo] #AE Bl EA8 Bi, dir#l A
3E AR T vag 59 95 gA9S FYse €39
IS fedhe YNk BESE IS B9 va
9 el F& & F AT Fig 3(b)lH RoFE
NH, N9 222, 322 T-NAEo] NH, -NYS ¢
i, RABCHH-ZE Z#3ldAM NHS-N7F AAEE
4 k. Fig. 3(c)9] AAZHE RABCHH-ZE A3}
NO;-N¢J Zko] NH,“Nej Hlgle] gojgoz ve g9
HoFed, o gutaql gL AR ¥ €3
He Zlo] ofzt wpdejage mAE dAd o3 dx
Yol Akl HHAHN sl Favt AARE 71
2 #adEch 39, B =FoAes RABC FF0A9 &<l
717 e FAWY < AA ZRAE AXNFE FE
2 Ry o, ¥rg vy AgFEd] ulgh Eejuek
A 2 AT BP0 A A Fo Aok

Fig. 3(d)e $AZEALF B T-P9] v= WHIE Y
Ebd Zefzoltt. f9ie] T-Pe Mele 2~3 mgle ¥
T2 f90H9eH, 3% &5 HE TPEEE 1S
mg/L o3& A AYddnE Yehid AFHES
o] T-PAAERS o 50%AEE Uehgoh

Mo fr we

33 Azt 3 #HE BY

Fig. 4(a)= BOD, COD¢¢] MAFE ztzt AAztes
Mg agjmojrt. 4¢to 2 o]Fo|7] RABCHHEZ9 7
oMol AFAZEE oF 502 RABCEX MY & A
AIZHE 208 Wi9jolm BRI MY AFALEE 54
22 30080 &Fert. 2mo)Ae] F HML zizh
RABCHEE-Z9} AEWEZ M AFAIZLS yepd Ao
th. Fig. 4@°lA € 4 31%o| BODY] A|#H%°] RABCHH
€F 2GNA o|n 85%0|4] AALE e ATk

Fig. 4b)e AFAZ) w2 T-N, NH N, NO;-N¢| ©
35 vehd g Zojt}. Fig. 4()8] f71E AASH =3t
7}AE2 RABCHEEZ ZGRolx tiEEY ALAES] A
Afa Jotk Foe] ABNEZE F3l9 NHON7G

A du (oA



LAY TN vlaiRA HHFAE 0|88 S50l DEX2ITHo| B olF

193

35
30
25 4
2"
z
hil
10 |
vy ~a— Influert
5 ] O RABC 4 Stage
I —9— Effluent
0 Y T T T T r T v
o 20 40 60 80 100 120 140 160

Lapsed Time (day)

(@
1 . .
Y
~o— Infiuent ll'
. O RABC 4 Stage I X
—v¥~ Effluert H /\|
1 LA
X e
5 \
é 8 ;,\ "‘\ Y ! : 1X", \
VAR \ Y]
- i [ i A
z A ML [ \
.'m o ° N\ i) :,°"~Y / ° \
o 4 v Y 1 oo !
z ! R S ! 09
i ° e \ / o \
loq ] ' Rt o\‘ } Oo A
249 © g veu s \
Vv 2ho ;ggg 3
¥ v o \
o o 1
[ r 7 y » - T .
0 20 40 60 80 100 120 140 160

Lasped Time (day)}

(c)

£8 L
—8— Infiuent

O RABC 4 Stage
— v~ Efflvent

NH," - N (mgrL)
3

0 20 40 80 80 100 120 140 160

Lapsed Time (day)

(b)

T-P {mg/L)

! i
05 4 y v "\O, Y } 0 RABC 4 Stage
¥\ — 49— Effluent
v
00 T v v v T v v v
0 20 40 80 a0 100 120 140 160
Lasped Time (day)

(d)

Fig. 3. Variation of (a) T-N, (b) NHs"-N, (¢) NOs-N, and (d) T-P concentrations according to the lapsed time.
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Table 2. Number ratio of Bacillus sp. to heterotrophic bacteria in RABC, RBC, and activated sludge processes

Wastewater Number of Number of Bacillus sp. Ratio of Bacillus to
Treatment | Process ” Sample 2R Heterotrophs (A) Colony Endospor Heterotrophs
Plant (B) (©) (CIA, %)

Biofilm CFU/ml 3.6x107 5.1x10° 2.4x10° 6.7
N RABC | Suspended Sludge® | CFU/ml 24x10° 43x10° 2.2x10° 9.2
Recycling Sludge CFU/ml 4.6x10° 9.8x10° 43x10° 9.3
S RBC Biofilm CFU/mi 24x107 24x10° 1.0x10° 0.4
D AS | Suspended Shudge® | CFU/ml 1.1x10° 7.0x10° 1.5x10" 0.8

2)

3)

4

5)

6)

Al
=

B d7E

* RABC, rotating activated Bacillus contactor; RBC, rotating biological contactor.

® CFU/ml, colony forming units per milliliter of sample.
 Suspended sludge in the 1% biological reactor
o Suspended sludge in the aeration tank
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