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Studies on Municipal Wastewater Treatment with A Combination System of Biofilm Reactor and Constructed
Wetland

HE Feng', Cao Zhan—qing?, XIA Shi—bin?, XU Dong', WU Zhen-bin'

(1.Institute of Hydrobiology, Chinese Academy of Science, Wuhan 430072, China; 2.School of Resource & Environmental Engineering,
Wuhan University of Technoligy, Wuhan 430070, China)

Abstract: The purification efficiency of a combination system, consisted of biofilm reactor and constructed wetland to treat municipal
wastewater was studied. The biofilm reactor was filled with hollow fibre of natural plants. The system was operated under different running sta—
tus , which was different combinations of hydraulic retention time, volume and pollutant loading. The results showed that the wastewater after
treated under all the status could meet rank 1 of the integrated wastewater discharge standard of China, and the removal efficiency for COD,
TN and TP were 89.86%, 93.5% and 74.78%, respectively. Because of the various combinations and the stability of the system, the treatment
efficiency among the different status was somewhat different.This paper also explored more reasonable model for the combination system of
biofilm reactor—constructed wetland that was the proper selection of running parameters, under which the highest treatment efficiency could
be reached. Finally, the biofilm reactor and constructed wetland could fit each other well.
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Figure 1 The process chart of the BBFR-IVCW
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Table 1 The concentrations of the pollutants in the influent
KGR COD  NH-N TN TP DO pH
WAL 41~573 6.3~32.2 6.6~35.5 0.7~5.5 0.38~4.56 6.95~7.68

d HEVE 1 W RRIR 1~2 Ly 55 IV OV B Bl A K Fn A
TREARZE A PR 5 Y oy, FZ T = 7K
T, B EE BB T O, 217010 7 d HEJE 11K,
W12L, T2ZBfrZ3503 2,

x2 R RZHNSHIES

Table 2 Controlling parameters of the system

Br izf7im H4b BBFR iz i ik )y  BBFR A
Blayd HE/L AW BHE/R g/ mmed? kg CODem=-d™!

I 30 34 12 33 110 0.012~0.143
20 48 12 23 158 0.047~0.307
I 20 72 8 15 240 0.039~0.353
v 15 34 12 33 110 0.184~0.526
vV 20 48 12 23 158 0.254~0.497
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Table 3 Running status of the system in the five stages

COD #E/K/AEY) NH=N 7K/ TN #EK/AESS TP #EK/AFY) BBFR/IVEW X COD

BBFR/IVCW X BBFR/IVCW X}  BBFR/IVCW X

A=Y
P Hkimg L PR /mg- L HK/mg- L HK/mg L KBRIYTTERA/%  NH-N LFRTTERA/% TN LERTTIRA/ % TP LR TR A/ %
[ 59~194/183  7.7~182/0.9  8.3~25.0/1.5  1.3~4.7/0.7 77.6/22.4 57.4/42.6 48.0/52.0 34.1/65.9
I 34-238/15.6  6.3~32.2/0.6 11.3~34.4/1.6 0.6~4.0/0.5 85.1/14.9 52.4/47.6 36.3/63.7 21.6/78.4
Il 62~207/180  6.6~28.2/0.5 83~358/1.0 0.9~3.8/0.4 82.4/17.6 49.1/50.9 30.5/69.5 37.8/62.2
IV 225-573/155 16.0~33.3/0.4 16.7-35.6/1.2 1.8~5.5/0.3 95.7/ 4.3 84.6/15.4 57.0/43.0 78.8/21.2
V. 222-488/28.9 9.3~33.6/0.7 14.0~37.6/0.5 1.7~4.4/0.5 50.5/49.5 50.6/49.4 49.9/50.1 50.0/50.0
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Figure 2 Removal efficiency of COD in the five stages
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Figure 3 Removal efficiency of NH;—N in the five stages
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Figure 4 Removal efficiency of TN in the five stages
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Figure 5 Removal efficiency of TP in the five stages
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Figure 6 Nematoda, Paramecium, Vorticellidae, Naididae observed in the BBFR(x150)
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