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Fig.1 The interal-loop granular sludge bed
nitrifying reactor and its flowsheet
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Table 1 The analysis on flow pattern in settling section
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Table 2 The analysis on flow pattern in circulating section Table 4 The hydraulic retention time and dead space in the reactor
o /min’ ¢/min b N HRT/min t7/min v, 1% dy/ % dy/ %
64059.5 255.8 0.979 1.021 360 341.2 5.22 0.75 4.47
1 CSTR
2 255.8 2.4
min 277 .9min
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Vq
10ml. Sg/L. 4
3 Influent Effluent
niiuen PFR u
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Table 3 The effluent tracer concentration of the reactor m
t/min 0 10 20 30 40
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C L 0.00 0.00 0.00 0.03 0.15
¢/ mef Fig.4  Flow model of the reactor
t/min 50 60 70 80 90
C ¢t/ mg/L 1.23 3.41 6.29 7.02 6.44 3
t/min 100 110 120 130 140
C ¢t/ mgL 6.50 6.44 5.64 5.62 5.57 5
t/min 150 160 180 200 220 3000
€t/ mgl 5.03 442 3.8 3.71 2.92 2500 - Model
A B Experimemt
t/min 240 260 280 300 320 % 20001 4 X
g 1500
C ¢t/ mg/lL 2.51 2.09 1.83 1.67 1.47 =
X 1000 -
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t/min 820 880 940 1000 Fig.5 The retention time distribution of the reactor
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Flow Model of Internal-loop Granular Sludge Bed Nitrifying Reactor
LU Gang ZHENG Ping”

Department of EnsirormentohBngineering  Zhejiang University Hangzhou 310029  China
Abstract Internal-loop granular sludge bed nitrifying reactor is a new type of aerobic nitrifying equipment and has shown a good
potential for nitrification. To study the flow pattern and construct the flow model the tracer tests were performed using pulse
stimulus-response technique. Based on the experimental results the flow pattern in the settling section and the circulating section
of reactor were analyzed by axial dispersion model and tank-in-series model respectively. The dispersion number D/ul of
0.00148 in the setiling section indicates that its flow pattern is similar to plug flow reactor PFR  and the series number N of
1.021 in the circulating section indicates that its flow pattern is similar to continuously stirred tank reactor CSTR . During
steady state the theoretic hydraulic retention time is 360 min and the actual hydraulic retention time is 341.2 min. The per-
centage of dead space in the reactor is 5.22% thereinto the dead space caused by biomass dy, is 0.75% and the hydraulic
dead space d, 1is4.47% which shows that the structural performance of the reactor is excellent. Based on the experiments
and analysis a model of CSTR and PFR in series was constructed. The actual hydraulic retention time distribution of the reactor
is in good agreement with the model predictions. Since the relative error between them is 8.56%  the model is accurate to
describe the flow pattern. The results have laid a foundation for the kinetic model of the reactor and will be helpful for its design

and operation.

Key words internal-loop granular sludge bed nitrifying reactor steady state pulse stimulus-response technique flow pattern

hydraulic retention time distribution dead space flow model

Received  06-09-2003
The project was supported by the National Natural Science Foundation of China No.30070017 and the Excellent Youth Foundation of China Education Ministry.
" Corresponding author. Tel 86-571-86971709 Fax 86-571-86971648 E-mail pzheng@zju.edu.cn

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



