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Characteristics of a tubular aeration biofilm reactor

using a forced-circulation mixing system

Hirofumi Takahashi

Department of Environmental Engineering, Graduate school,

Pukyong National University

Abstract

This system adjusts characteristics the microbial biomass by changing
flow velocities thickness of a microbe film is restricted due to the quick
flow velocity in-a pipe. The flow velocity is generated by circulating water
compulsorily.’A biofilm grows in the restricted space in-the quick flow
velocity. Stable processing is possible if sufficient oxygen is supplied to a
biofilm in the quick flow velocity.

The advantage of the contact aeration method was not spoiled by this
method. The period in-which centinuation operation is possible was extended,
but control of the:stable amount of microbes was impossible:.

A slowly biodegradable substance canbe treated. However, the generated
ammonia may remain. When the source-of nitrogen is protein, a proteinic
hydrolysis speed determines nitrification efficiency. It is because
nitrification capability is high when ammonium-nitrogen is made into the
source of nitrogen.

The reaction rate of TN is sensitive to a rapid environmental change. The
reaction rates of COD and TP are stable to a rapid environmental change.

This reactor is very simple and small. Although maintenance is hardly

required, its power consumption is large.

vi
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Table 2.1 - Removal efficiency of the river

water in spring.

HRT turbidity CODwy NH4-N  ABS
0.75 - - - -
1.00 4 22 94 61
1.20 18 0 96.5 60
1.50 66 13 98.5 59

Water temperature 17~25C

Table 2.2 - Removal efficiency of the-river water in

summer.

HRT turbidity CODwn

NH;-N  ABS BOD

0.75 60 29 92.5 61 N
1.00 38 21 97 62 /!
1.20 u . - — =
1.50 = = o . =
2.00 81 38 100 79 91

water temperature 26~30T
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Table 2.4 - Average composition of carbohydrate, protein, and lipid and

the conversion coefficient to COD.

Composition Conversion factor

Henze et al. Kalyuzhnyi et al. (mgCOD - mgDM™)
Carbohydrates CioH 509 CioH 509 1.13
Protein Ci4H207; N, C4HsON 1.20
Lipid CsH¢O 2.03

Henze et al, 1995b; Kalyuzhnyi et al, 2000

e 52 4242 BStAINKNEH QM8 223 It
ME &ollotAl & =Ch(Mittelman, 1985; Patterson, 1991; and Meltzer,
1994). OlX2 & HEQ HE32 RR=59 Jgds A = A
ZHOL QUL &2 SL2 ot S0 205tH 2500 He &
Ct. Ol 2HtYES=2 &4 X S(Viscous sublayer) 52 SENS
(Laminar Sublayer)Ol2t) 2 EC. E4NZ2 M2 422
HMAAII =M ZERst 4820 L2 HA4MSH M=%
of g4&2J &Ct.

Pittner(1988)2 H AN EZS2 SHOUH oA AKX S0 HIZF
Of CtE 50He &2z &&= @3 CH(Table 2.5).
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Table 2.5 - Laminar Sublayer Thickness (microns).

Velocity (Ft/sec)

Pipe Size

0.2 1.0 2.0 5.0 8.0 12.0
E.I. RDS 0.428"ID * * 125 55 37 26
1/2" Sch.80 * * 136 60 40 28
1" Sch.80 * 265 146 65 43 30
2" Sch.80 537 291 158 69 46 32
3" Sch.80 563 305 165 74 48 33
4" Sch.80 582 312 170 75 50 34

* Flow may or may not be turbulent at these conditions
Current E.I. RDS Flush velocity is approximately. 2 Ft/sec.
Pittner, 1988

UE KRELEHGIMAE MESUE2 ot+=sSS0ILE XS0 2H It
el0l &t SNE SANEtlt. EdNS= = UotH H=240 &
Fot=ed2 254 WMOIAHUL K M XE(pioneer cel)It F2lotd &HH
of CtEg 20 M2 M=50] 2 &EotH &4 &C(Patterson, 1991).
? 2U2RFH RB0LME 3R A=Y AU FH= ELHM
B9 SNt =FEL

'Ij\
K
ne
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Q
k>
r
k_]
ro
0z
o
=
(=)
0!
0x
M
Q
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T e SHlAM=

St Ct(Mittelman, 1985).
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Table 3.1 - Ingredient composition of fat-free

milk.

Carbohydrates Component
Protein 52g
Lipid 35g
Saturated Fat lg
Cholesterol 0.5¢g
Sodium 0.002g
Calcium 0.06g
Carbohydrates 0.11g

* Amount per 100g

EA

s
10

72 THedd=2=2 086t FA=9

ML

Henzel| BHatA Q2 g
CODE 4&t#H ot ALt
300 [mg-Fat Free milk/L]2 € X @F=s&= 0/2 COD= 311 [mg-
COD/L], TNS 9 [mg-N/L]J} I Ct.

323 348 WeL 0O =

BEN WRo 220 HH6D M99 SN ZYNE £
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Table 3.3 - Removal efficiency for different HRTs.

HRT
3hr 6hr
COD 84% 84%
TN 45% 52%
TP 35% 38%
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Table 5.3 — The average concentrations of influent, effluent and removal

efficiency (The experiment of nitrification efficiency).

ouT removal rate

IN

174mg/L 27.0mg/L 84%

COD
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Table 5.4 — The average concentration of influent, effluent and removal

efficiency(The experiment of nitrification capacity limitation).

ouT removal rate

IN

177mg/L 45.3mg/L 74%

COD

49mg/L 30.8mg/L 36%

TN
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