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Abstract

The purpose of this study is to investigate the biofilm reactors capable of doing high efficiency treatment.
Vertical fluidized bed biofilm reactor(VFBBR) and spiral fluidized bed biofilm reactor(SFBBR) was used for
their performence in biodegradation of artificial sewage. The factors influencing the efficiency of those
reactors were compared with difference of physical condition. They had same size but different structure to
gain access of its unique characteristics. When recycle solution with flow rate of 22 mlL/min and artificial
sewage with flow rate of 2~10 mL/min were fed into two reactors in aerobic state, the average COoD,
removal rate for biodegradation of SFBBR was greater than VFBBR. After reactor feed sewage was
constantly maintained as fiow rate of 4 mL/min and the recycle solution were changed to 10~32 mL/min
respectively, the average COD,, removal rate of artificial sewage in SFBBR was greater than VFBBR. In this
experiment for addition of support media into two reactors SFBBR was 4.1% excellent than VFBBR. Above
all, SFBER excelled VFBBR in boidegradation of organic matter in sewage.
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Table 1. Physical characteristics of support media

2.57g/cm?
246-426um(+35/-60mesh)
193.6cm’/cm’®

Specific gravity
Diameter
Specific surface area

Voidage 0.42cm?/cm?
Frictional loss 0.3
Table 2. Composition of artificial sewage
Component Concentration(g/L)
Corn Starch 3
Nautrient Broth(beef) 0.01
Na,HPO, 1
KCl 0.14
(NH,),CO 0.5
NaCl 0.3
MgSO, 0.1
CaCl, 0.14
Na,CO, 0.5
MnSO, 0.1
KH,PO, 0.1
FeCl, - 6H,0 0.1
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2.2. gHdsts

Table 29} Zo] ZAG FA3I-E AP A3
A}, n| QB =X B pH 7.0-7.58 A%
7] 98he] Na,CO,2 H7+stAr}(Park 5, 1981).

3. HEFx|et €3]

2 dgd A F /A #1555 $E71e Fg. 1
A By uke} o] Fol 150cm, ¢R|Fo] 0.95em
ol 9 PVCHE Ao §AB(¢AF 08
cm, Masterflex tube 9640-13, Cole-Parlmer Co., IL,

USA)L 3= wj&dy ddsyo. g7l 25889
427 effluent tank(A] & = 25cm, Fo] = 25ecm)E

QA8 ct. Feed k(X & = 25cm, ¥°] = 25cm)°l
A e FAsEE 3717 FAEA A influent
tank(A] & = 25cm, ¥°] = 25cm) &5 FA recycle
pump (Peristaltic Pump, Model No. 7522-10, Cole-
Parlmer Co.) 2 E°}7}A pump W& (AAE
0.48cm, Masterflex tube 9640-15, IL,, USA) & E3f ¥H&
7ld FFHEE 9239, UE JHsrE 48
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Fig. 1. Schem using a VFBBR

fr#Fo] ZAHEE gt WE7)dA vgFEos
Adte Z4F FH 9} REFE effluent tanko] Eof
7h 348 g 0.IN NaOH= A2jdte HE8gt
€ AAYT ¥ FHT-E Adsa oA AR
(Jung, 1994; Xing 5, 1995). & Y uler] &
AA 2 30cm, 70cm, 110cm Z 150cm A H o] A]
B AHTE 43 wg7) dFoe dAE 0.8em
g viEdE X3}, Influent tank B}eho]
2 @49} A vigo R Fo] lmm o] 4
Bl FAIZ SR Z 33 HAFAL A S84
Ao,

Uiy e Eole A% flE gAY 42
7] A3t Al RAsEA 42 #yd] we
27 AU FAF G Aoz gEvte
fAe grie 24 YAy 2T oA oA g2
€ WA Y o2 d] G} 1A H&o
HHEE AT, YAY verle A3l 28.2cm,
65.8cm, 103.4cm ¥ & 79 22 A< 14lem A
el N AHFE A sln ¥hgr] Rl 33

& Me&Bg et

g7 o] FHME WX g3 fA% 58 o
B fEol 117.6L/min(A B H4 = 2,767cm/sec, Ny,
=262,865)0| B2 F#7} YA 2o AY ES
&L 609mL/min(4 ¥ /% = 14.34cm/sec, Ny, =
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42 2403t Al 2gstgn)

AY 27 § FF 3870 23 /A9 R
2A FiEo] W Table 33 g}, 2 & 73}
I FHFFLTE cHANHE v feed flow rate 140
mL/minel A 2 B3 gole £ wgrdA
80cm, Y ¥4 332 2 YAY wrgr)dN
47omE eIl A Y whege) &) B
o] & 80cm& &l dld 316ml/ming FF3e
22 £33 g7 8} 176ml/min © Be o] F
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A @skvh, 2 ER UM 4E 138 Fol1 %
€ F2AZHE o U iR o] 7.5eme FRA
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el BAgo] Bo} 443tng FFRFE Sold
A RAE7 RAHEE &t o] o feed flow
rate 28mL/min FFNA F ¥+-87|% bed height7} 2t
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THY grlel 0914 Yo B8} o] AT
2 0| Fo] BE F 987N g Eo] nFE FH
FaEel7t € o YAy whgr)e] £ o] Bol

Table 3. Relation of feed flow rate and bed height in two type reaciors

Reactor Fe(enc:f/ox:;te Ng. Bed(::;ght Spiral time Remarks
Vertical 140 313 80 0 Sands
28 7.8 140 0 Bioparticles
Spiral 140 313 47 3 Sands
316 706 80 3 Sands
28 7.8 127 1 Bioparticles
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Table 19] 22 & F5E7 F/FE AAsty A
ZA17) ¥ 30mLE H3to ¥hg7] Aoz FYstn
ZE4 2 $% 140mL/min(FFFSE = 3.29c/sec) 2
FASA MAE stz FUANAG. Tl FA
d54E 499 HAax #% 2ml/min(FFHE = 0.047
cm/sec) 2 YA FFIAA AF HEY KA
Al d £8 €84 30mLE HUHsi o 308
ZH B FHHE B¢ FFS A2 AaHAG
oY Euto] A @A 10mLE 33l 0.1NaOHol
AHstn L& 2 ohe A& A ERF
o ZAHE FAE FHHAT. o] FHEE A2
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g Ag} 22 HAUHKim F, 1993). #FA9] 3
7& SEMe g yehd waf 50719 HAHS HaA
om 1 A7 Table 40 et} Table 49 2
£ £5%0] YA AHA wgrld Eovte &
A2} COD = 983mg/L, &Y< COD = 180.72
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1 AZEHKim F, 191). o] A¥E Fald &

Table 4. Physical characteristics of bioparticles

Hae T 2~10mL/min, £8#8Y FFL
10~34mL/minZ AW 2 sldct dag AW
1-& Standard Method (APHA 5, 1992)¢l 2] A&} c}.
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3.1. gMste R He

Table 594 29 $43 wkgr]dA st
$%o] 3715l wel CODe, AAEL st Sl
. £889 %2 2ml/min(BFFR%E 0.52cm/
sec) 2 4AFA 1 TS FF 2ml/ming W
&7l 236 E o PE& WSl 9@ CODc, Al
AL N%0lY 3 4ml/ming W 88%clRen A
2 Z7AA A we A4 Zadte] 10mL/minol A
76%% JERIQoHKim 5, 1995). 438k /%
o] Z7lstd wrerlE fYUsE £459 CODg, &
T Z7VeHA €Y vy 2] B 7Hed HAF o)
Aol d e B 23 1 wEE g4
olgtm AZHUT. vl Eo] AXNHALS St
A7 §71E B g Adalulg Y7 S35 5
Zog 93l ¥Fo] E3Ethe ATZHR(Sim,
1995)¢} e @ARoe wgen 1 Az YR
go] Ha Baste @) Az AT AE

& ukge 2FFo) Ukt BHEL Hidn
et
UAg ukgrloA gAstre fFel Frhsd

Mi .
1croorganisim Density (bloﬁlm)

concentration

Thickness{mean) Diameter(mean)

2.5¢/L 0.072g/cm?

75um 485um

Table 5. Relationship between flow rate of feed solution, feed COD¢, concentration, and effluent concentration in a VFBBR and SFBBR

Flow rate of feed Feed COD, Effluent CODy, concentration(mg/L) Removal(%)
solution(mL/min) concentration(mg/L) VFBBR SFBBR VFBBR SFBBR
2 272.7 21.8 16.4 92 94
4 5454 65.4 38.1 88 93
6 818.2 147.3 81.9 82 90
8 1090.9 229.1 152.7 79 86
10 1363.6 3273 272.7 76 80
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Fig. 2. Relation to flow rate of recycle solution with CODg,
removalin a SFBBR and VFBBR.
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Table 6. Relationship batween addition media volume and COD, removal in a VFBBR and SFBBR

Additoion media

-AP(Pa) COD, Removal(%)
Volume(mlL) Height(cm) Voidage(e)
VFBBR SFBBR VFBBR SFBBR
VFBBR SFBBR

1.5 4.5 418 0.83 160 320 89 93.4

3 46.6 43.8 0.82 168 336 89.7 94.3

4.5 48.7 45.8 0.81 176 352 90.6 95.1

6 50.8 47.8 0.80 184 368 91.2 95.3

7.5 53 49.8 0.79 192 384 90.3 93.4
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Fig. 3. Relationship between COD., removal, pressure drop
and addition media in a VFBBR and SFBBR.
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