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Abstract

Human being encounters the lack of water as a main challenge in most parts of the world. As

the world’s population soars and welfare levels rise, the demand for water increases. Increasing
demand for this limited and valuable resource is creating new strategies for freshwater
management; among these are innovative techniques for wastewater treatment. One of the new
methods of wastewater treatment as well as upgrading existing treatment plants is the use of
packing media within the aeration tank, i.e., a Moving Bed Biofilm Reactor. In this way, a
bench-scale reactor possessing a volume of 15 liters has been used and the experiments with
influent COD of 500 and 1500 mg/l, media filling percentages of 30%, 50%, and 70% and
hydraulic retention times of 4, 8, and 12 hours have been carried out. The observed data show
that the optimum bulk density and hydraulic retention time for municipal wastewater are 50%
and 4 hours and for industrial wastewater is 70% and 4 hours, respectively. Also, the kinetic
study of reactor performance indicates that Grau second order model, at an acceptable level,
conforms to Moving Bed Biofilm Reactor observed data. MBBR experimental results including
hydraulic residence time and filling percentage data mentioned above can be utilized as reliable
data in municipal and industrial wastewater treatment and afterwards reuse of treated water for
irrigation.

Keywords: Wastewater Treatment, Moving Bed Biofilm Reactors, Kinetic Model, Bulk
Density, Hydraulic Retention Time.
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Table 1. Specifications of packing media

Parameter Specifics
Type of random media Kaldness III
Bulk 500 m*/m’
Dimensions 25%10 mm
Density 95 kg/m’
Material HDPE
No of packings per m’ 95000
Weight per Liter 95 gr
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Table 2. COD results of municipal and industrial wastewater

HRT (h) 4 8 12

Experiment No. 3 1 2 3 1 2 3

CODou (mg/l) for - CODx=500 100 168 162 180 135 158 142

(mg/1)

CODoy (mgfl) for  COD,=1500 839 559 553 565 380 373 396

(mg)

Average of COD,, (mg/1) for

COD;,=500 (mg/1) 102 170 145

Removal percentage of

CODL=500 (mg/l) 79.6 61 71

Average of COD,: (mg/l) for

COD,=1500 (mg/l) 843 559 374

Removal percentage of

COD,=1500 (mg/l) 43.8 62.73 75.07
Filling percentage 50

HRT (h) 4 8 12

Experiment No. 3 1 2 3 1 2 3

CODoy (mg/l) for  COD=500 48 159 165 150 97 89 93

(mg/1)

CODoy (mgfl) for - COD,=1500 23 179 175 186 167 161 168

(mg)

Average of COD,, (mg/1) for

COD;=500 (mg/1) 45 158 93

Removal percentage of

CODL=500 (mg/l) 91 68.4 81.4

Average of COD,,: (mg/l) for

COD4=1500 (me/l) 209 180 165

Removal percentage of

COD,=1500 (mg/l) 86.07 88 89
Filling percentage 70

HRT (h)

Experiment No. 3 1 2 3 1 2 3

CODoy (mg/l) for - COD»=500 29 157 163 158 115 102 113

(mg/1)

CODoy (mg/l) for  COD,=1500 103 92 98 110 90 100 95

(mg)

Average of COD,,,, (mg/1) for

COD;,=500 (mg/l) 30 160 110

Removal percentage of

COD;=500 (mg/1) o4 68 8

Average of COD,,: (mg/l) for

COD;;=1500 (mg/1) 105 100 95

Removal percentage of 93 9333 93.67

COD;,=1500 (mg/l)
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Table 3. DO results of municipal and industrial wastewater
HRT (h) 4 8 12
Experiment No. 1 2 3 1 2 3 1 2 3
DO (mg/1) for
1 0.76 4 4.45 5.2 1.75 2.94 2.33
COD;,=500 (mg/1)
DO (mg/1) for
04 1.77 2.1 1.6 1.55 1.4 1.02 1.18
COD;,=1500 (mg/1)
Average of DO (mg/1) for
£ (mg/h 0.8 4.55 2.34
COD;,=500 (mg/1)
Average of DO (mg/1) for
s el 1.27 1.72 12
COD;,=1500 (mg/1)
Filling percentage 50
HRT (h) 4 8 12
Experiment No. 1 2 3 1 2 3 1 2 3
DO (mg/1) for
584 73 543 3.25 4.1 5.2 5.67 4.96 6.56
COD;,=500 (mg/1)
DO (mg/1) for
35 354 0.4 0.18 0.08 1.6 1.7 1.22
COD;,=1500 (mg/1)
Average of DO (mg/1) for
£ (mg/h 6.19 4.18 5.73
COD;,=500 (mg/1)
Average of DO (mg/1) for
£ (me/l) 3.68 0.22 1.5
COD;,=1500 (mg/1)
Filling percentage 70
HRT (h) 4 8 12
Experiment No. 1 2 3 1 2 3 1 2 3
DO (mg/1) for
1 3.2 3.4 7 5.67 5 1/4 2/5 2.25
COD;,=500 (mg/1)
DO (mg/1) for
41 38 398 2 2.3 2.54 4.4 4.26 4
COD;,=1500 (mg/1)
Average of DO (mg/1) for
s (/D) 2.7 5.89 2.05
COD;,=500 (mg/1)
Average of DO (mg/1) for
£ (me/l) 3.96 2.28 4.22

COD;,=1500 (mg/l)
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Table 4. Kinetic coefficients results of municipal wastewater
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Table 5. Kinetic coefficients results of industrial wastewater
70 9374.5%-65.687 0.3298 K=0.15
= DX-0). .
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T = X - . .
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