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Characteristics of Novel Wastewater Treatment Technology by Swimming Bed
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Abstract: Swimming bed combined with aerobic granular sludge as a novel technology for wastewater treatment was developed, which was on
the basis of the biofilm process and activated sludge process, and results demonstrated notable performance of high-efficiency treatment
capability and sludge reduction. Even when hydraulic retention time (HRT) was only at 3.2 h with average COD volumetric loading of 2.03
kg/(m’ *d) and NH; -N of 0.52 kg/Cm’ *d)> 90. 9% of average COD removal rate and 98.3% of NH, -N removal rate were achieved.
Aerobic granular sludge appeared with spherical or rod shape after 16 days operation. Mixed liquor suspended solid (MLSS) concentrations in
the reactor reached 5 640 mg/L at the highest during operation period; and the average ratio of mixed liquor volatile suspended solid ( MLVSS)
to MLSS reached 0.87. Furthermore, microscopic observation of biofilm and aerobic granules revealed much presence of protozoa and metazoa
on the biofilm and suspended sludge; and this long food chain can contribute to the sludge reduction. Only 0.1755 of sludge yields ( ML.SS/
COD, 1 ) Was obtained in the experiment, which was only about 50% of the conventional aerobic processes.
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Fig.1 Schematic diagram of swimming bed/

aerobic granular sludge system
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Table 1  Characteristics of the carrier
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Table 2 Influent quality and operational characteristics in each test stage
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Fig.2  Configuration for biomass carrier and

the principle of swimming bed reactor
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Fig.3  COD removal under different conditions
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35
*
30 y=1.00x-0.16
R2=0.97
= 25
9
‘E'; 20 -
=
&
% 1'0 —
05
0 ™Y ! ! | 1 1
0 05 1.0 15 20 25 30 35
CODZB fit i /kg-(m>-d)y!
Bls BHSEETSEUARZEER
Fig.5 Relationship between organic pollution
loading rate and removal loading rate
R A3

2.2 XF NH; -N B2 BR80R

TR R W], VKB IR /A SRR e R GE0 NH, -N
AARGR M bR B Ty, W 6 Fros. 55 T BBt HioK
NH, -N #PE R 0~ 69.5 mg/L, *F- 33 NH; -N HKH
FILBRRENAN 17.2 mg/LF 74.8% .55 11 MY B,
JK NHy -N #KJEH 0 ~ 18.1 mg/L, “*F¥ NH; -N HiK
WA BRI 0 3.2 mg/LA 94.99% AR TTBYEL,



2252

78

5

B 86

H7K NH; -N #JEh 0~ 11.7 mg/L, “F3) NH; -N
I ERT L BRZ 34 1.2 mg/LA 98.3% .

* K o K x KERE

100 ! I 1
s © sm ; - 100
_ SOQS?%.::( ...% .x . e TR o
) ofs " h (4 o0 .
2 60 A ‘%’{j ‘o, - y sb';k! 85 2
z S P 1% &
. &
e 40 - * 15
E @ I * - 70 w
20 & 3 - 65
% s - 60
OV VIS A T |
0 20 40 60 80 100
JBATI [E]/d
B 6 AREIRT NH]-NHRIEXBRER

Fig.6 NH, -N removal under different conditions
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