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The Treatment of Synthetic Wastewater by Biological
Fluidised Bed with Air Lift Aeration
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Abstract

To improve the ability of oxygen transfer in Biological Fluidised Bed(BFB) processes, air
lift meration system was introduced, experimental investigations were performed for the
oxygen transfer in reactor, the fluidisation as to Biomass Volatile Solids variation and the
relationship between substrate removal rate and oxygen utilization.

The experiments for this purpose were executed for the synthetic wastewater by contin-
uous type reactor at 20°C using reticulated polypropylene sheets as media.

The obtained results showed that the oxygen transfer by air lift aeration would be more
effective than any other aeration systems used in BFB reactor. Also, it has observed that
the critical biomass concentration in reactor took a range of 20 to 23g/l.

Applying cages to BFB reactor, biomass would be maintained uniformly in the bed and
the fluidisation characteristics of media could be improved.

Varying F/M ratio from 0. 36 to 0.73, BOD removals were 919 or more. Therefore, this
process was suited to the treatment of which F/M ratios are variable and specific oxygen
uptake rates (K,) were 0.23 to 0, 26g O,/g VSS.day at range of 15 to 20g BVS/L..
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1) Sample storage tank
2) DO meter

3) Temp. controller
4) Reactor

§) Stainless steel cage(A,B,C,D,E)
6) Matted reticulated polypropylene media
7) Pump for constant feeding
8) Recycle pump
9) Air pump

10) Air lift device

38 1. Diagram of the experimental apparatus
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ﬁf‘ 1. Experimental apparatus
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Substances Wt.(2) Water quality
Skim milk | 100.0 | BOD, | 112,200me/!
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£ 2. Values of K;2(20°C) with superficial gas and liquid velocities

Ute(m/h) 8.0 24.0 40.0
Ure Ut,(m/h) 18 ‘ 36 ] 54 18 36 54 18 | 36 54
(m/h) ’,
Ur,(m/h) ~5.2| —10.4| —15.6 | ~5.2| —10.4] ~15.6| 5.2 ~10.4 | ~15.6
0.0 |' with media 10.2 13.3 16.0] 14.0 17.8 21.6| 16.4 20.0 25.8
without media 12.9 15.7 20.0| 16.8 22.5 28.01 23.5 29.3 36.0
4.6 with media 20.7 22.8 26.9! 25.5 29.5 35.5| 28.5 35.1 42.2
Increase(%) 61 45 35 54 31 27 21 20 11
without media 39.5 47.6 53.6 | 44.0 51.1 56.9( 46.8 52,9 59, 6
9.2 with media 51.1 56. 2 60.5| 54.0 60.4 66.3| 57.8 65. 0 72.0
Increase(%) 29 18 13 23 18 17 24 23 21
without media 57.2 62.9 68.0( 63.0 68.9 74.5| 70.4 77.3 83.0
13.8 with media 63.5 67.0 73.0| 76.8 82.4 91,5| 85.6 9.5 112.0
Increase(%) 11 7 7 22 20 23 22 22 35
Uk, Uz, : Superficial gas velocity in reactor, air lift pipe.
Ur,, Ut, : Superficial liquid velocity in reactor, air lift pipe.

BTE FI-19784E 9 H



Av £ 33 Ao

# 3. Rate of K, increase to air flow rate and

circulation velocity (reactor with media)
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Lg== L=z Ly
Reactor | "™ oumy | /by | (m/h)
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& 4. Summary of operational condition and experimental results for synthetic wastewater. treatment

RUN 1
Itemn. Unit RUN 2 RUN 3

A l B’ cr ‘
Q 1/h 4.1 4.1 4.1 9.3 9.3
Q. 1/h 0 360 180 205 1,580
R 0 88 45 22 170
HRT h 2,25 2.25 2.25 1.0 1.0
Air flow m®/h 0. 36 0.32 0. 42 0. 42 0.42
F/M day™' | 0.45~0.58 | 0.36~0.73 | 0.47~0.68 | 0.57~0.65 | 0.39~0. 43
.52 |  (0.50 (0.58) (0. 62) 0.41)
(DOYr mg/1 1.0~2.4 0.8~1.4 1.2~2.0 1.2~1.6 1.7~3.0
(BVS)Av. mg/1 16, 785 17,471 15,190 15, 542 23, 310
Kia h- 31.0 26.3 25.2 25.2 38.4
(BODyinf. mg/1 1,400 1,400 1,400 700 700
(S-BODy)eff, | mg/l 96~114 105~118 110~132 65~92 38~52
W (105) 1z azn 78) (45)
(BODy)r % 91.0~93.1 | 91.0~92.5 | 90.6~92.1 | 86.9~90.7 | 92.6~94.6
(92.5) 92. 0) (91.3) (88.9) (93.6)
(VSS)eff mg/1 38~46 36~89 52~55 38~63 102~122

Q : Flow rate (raw water)

Q. : Flow rate(in air lift)
R : Recirculation ratio
{DO)r : remained DO in reactor (at mid depth)
{(BVS)AV. : Average BVS concentration

inf. : influent
eff. : effluent

(BODy)r : BOD, removal=-BODs

(BOD,)inf

2inf — (S-BODgeff ;g4
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