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Abstract — The removals of nitrogenous component(NHind COD from the synthetic waste water have been investigated
in a three-phase circulating fluidized-bed reactor whose diameter is 0.102 m. Activated sludge which is used for waste water
treatment at the Wonchun-dong in Daejon has been employed as a microorganism. Filtered compressed air and synthetic waste
water have been used as a gas and a liquid phase, respectively. Anion polymer resin whose diameter is 0.4 mm has been used
as a fluidized solid substrate, at which microorganism has been adhered. Effects of initial concentratipim adhéi#aste
water and substrate holdup on the efficiency as well as amount of the removd] ahdNEIOD have been discussed. The reac-
tion temperature, pH and concentration of dissolved oxygen have been maintaing@, & 20d 6-7 mg/L, respectively. It has
been found, from the results of this study, that the three-phase circulating fluidized-bed bioreactor itaedbasuan effec-
tive scheme to remove the Klidnd COD in the waste water continuously. The use of substrate particle with microorganism
adhered at its surface can increase the removal efficiency pMHCOD considerably. The removal efficiencies of; il
well as COD have increased with increasing the holdup of substrate with active microoranism, but decreased with increasing
the initial concentration of NHin the waste water. The efficiency has been found to be closely related to the combination of
the initial concentration of NHand substrate holdup in the reactor; the optimum amount of substrate has been dependent upon
the initial concentration of NHin the waste water.
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Table 1. Composition of the concentrated synthetic wastewater

Component Concentration(g/L)
Glucose 5.6
CH,COONa - 350 9.7
KH,PO, 1.32
FeCl, - 6H,0 0.006
CaCl, 0.075
(NH,),SO, 2.8
MgSQ, - 7TH,0 1.0
MnSQ, - H,O 0.1098
NaHCQ, 21
Table 2. Physical property of polymer resin
Physical property
Specific gravity 1.13
Shipping weight (g/L) 700
Moisture retention 39-44
Effective size(mm) 0.401
Uniformity coefficient under 1.5
Operating pH range 0-14
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Fig. 1. Schematic diagram of a three-phase circulating fluidized-bedreactc

1. Riser 8. Flowmeter

2. Down comer 9. Pump

3. Weir 10. pH meter

4. Distributor 11. DO meter

5. Calming section 12. Sampling valve
6. Pressure tap 13. Control valve
7. Compressor 14. Port

HWAHAK KONGHAK Vol. 40, No. 4, August, 2002



452 et - AT - 28E - A3 - & AE

H 4575 ARk 1Y s e AE 7Y 58 H | AES FFAA ARSI, A7 fal] e mgEL
& o]&Et] FAE AR TETE fEon, BXe W] AASHE Fig. 2] YeERHIICE Fig. 214 & 4 5o] Al 19
WA dd4d o2 o) Aaue] A A =S o) oAl FEAIZEY] Aol wtE HAE 5 =S IMAGE ANALYZER
sl dAdAom kel on TE F eyl A Y & (Olympus BX60E AH&-3te] 1,000 Ethste] #gste] R, A2k =
rse2 WSt A ©3R-5% BET 4 AM-E A o 71l mAEe] AEA FHA BF s Ao] A HAFR] gro
T8 e 8 L2 aAFA T #4 5 dEY ol die = ¥ COD v} oF 67 Fof] gRe ABEro] FAE Y] AZSIHAl 10507 Foll

L
o] Wlals 25ga7] 1EiA] F whg719 e EAEe 2 RE 10cm

= 3 v SAEFE S e 2 A T S ) o]

9 7HASE i) AEANF Bg AAEAY ol& ZF A HAA] & 5 SRS XS 2Este] oF 14417 o] Fof nAEo] J &
Aol A B5E AFIA et AL ZH8-g Hold 9le A8 dasih 1 ER, B AgoA

S, B Adex] AEd-37] WE-e] pHe H,SO,3 NaOHS A = mAEe] 7 sl @48 E7] AR AZEE nAEY]
Bt 72 FRIFHAA AEsIATH18]. A WiFelA AA f-42 1 o] ZABH7] Y A7) oF 144 7HERt wANES AAAIZ] AL
o] 253 A FAITHE 93 0.01 m/E FRsIe, vke7] F-9) FAE o] &8sl A8 AAFHE T
|EAL] FEI FTFE Y 71A2 4L 0.005 MiE AR FFATH SHH, M ES] AT nhE Aol mAES] HAES Fig. 3
o]¢} e dA 9} 7R 2NN GAYAE 2] e 5 off YeRliGed, vAES AAEL 4 (L) sl ARtk
At} Ago] W E WA W-&7] WHEAA ANFHE A EZHEEH pH=
HANNAZT 412¢] pH meter(Model-HIBS1ONE AH-31¢1 243131, A=ty W
2722429] 9kS DO meter(HANNA, Model-HI914FF AMg-3te] =7 !
itt. e, AlE9] CODe 893 A8yl 728 g7t HaAIZe] Z7tl wpE mAEe] HAE S7F P2 Fig. A &
Zrgol 9% CoOD&EA Wl 8] &5+ o™, NH; -N9| =+ 2 AF} o] HA 7= A& |oFslA ZITE BTt

Pharmacia Bioteett2] UV/Misible Spectrophotometer(Model-Ultrospec  20%7F 3-5-E= H&HEo|

sl Sl o 80X7F o] 5ol FAst
3,000 AH8-sto] F=H (15 thedyl ©l3) A stATHIS, 16]. 2 < A F7kshe A8 B & 5 vk 2Euh, oF 10087F ©] F5-E

TFllA] Hge] 2= 20°CE FAIHAT o]

3-1. B0 oidEe HE &

A
fres Aikerld Fd5 e @9 nyde A 2

Fig. 2. Activity of microorganism with the variation of time.
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Fig. 3. Amount of adhesion of microorganism at the substrate(polymer
resin) with the variation of time.
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Fig. 4. Profiles of dissolved oxygen and pH in the axial direction of the
riser of three-phase circulating fluidized-bed reactor¢;=0.1).
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Fig. 5. Variations of NH, concentration and COD in the waste wate
(NH, =100 mg/L).
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HRT : retention time [min]
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W,  :drying weight of polymer resin after adhesion [g]
z : axial coordinate [m]

J2A2X}

£ : solid phase holdup
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