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Abstract  
With the growing industrial and social development through time, toxic substances such as phenol and its 
derivatives are increasingly released into the environment from a variety of sources. The present study aims to 
investigate the effects of molasses on phenol removal. For this purpose, five pilot scale batch reactors (5 
Erlenmeyer flasks equipped with the air and gas diffusion control system) were used in the laboratory scale. The 
volumes of the reactors were kept constant with a final volume content of 550 ml in each reactor. Phenol with a 
fixed concentration of 100 mg/l was tested under anaerobic conditions in each reactor in contact with beet 
molasses (organic matter used as the auxiliary substrate) with COD concentrations of 10000, 5000, 2000, 1000, 
and 500 mg/l over 5 retention times (10, 20, 30, 40, and 50 days). All the sampling and testing procedures wer 
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e performed according to the standard methods. The results showed that in all the five experimental reactors, 
increasing retention time was accompanied by a continuous decline in initial phenol and COD concentrations. 
However, for each retention time, increasing COD concentration led to a decrease in COD removal efficiency 
such that increasing the initial COD concentration up to a certain level was associated with an increase in 
chemical oxygen demanding materials, but beyond this range, COD removal decreased slowly. It was also found 
that phenol removal increased with increasing retention time but it was not proportional to the concentration of 
the biodegradable COD. After 50 days of contact with 1000 mg/l of the supporting substrate, phenol removal in 
the reactors reached 98.62%. Another finding of the study was the fact that the highest phenol removal was 
achieved when 1000-2000 mg/l of biodegradable COD was used over 50 days of retention time  
 
Keywords: Phenol, Molasses, COD, Anaerobic Reactor. 
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;)�<X�@�!A�' m>) �+ �'���8/� +�4��Y ,/ J��) j����COD��A9	 J
�U�� �,J�< �

L%� YZ� (�:+
��
(%)

L%� -CB� (�:+
��
A�+
��5
�)mg/L(

8�>)� -CB�L%�
)mg/L(

YZ� (�:+
��CODs

(%)
-CB� (�:+
��CODs

A�+
��5
�)mg/L(
-CB�CODs8�>)�
)mg/L(

�+
� �
�,
(,)�)

8�G31 L�
5 A�
� -CB�
��2�,(��)

mg/l CODs)(
25.17
32.21
41.39
47.56
52.30

74.83
67.79
58.61
52.44
47.70

100

32.72
39.44
52.07
62.37
67.31

648.58
583.83
462.05
362.75
315.10

964

10
20
30
40
50

500

20.18
35.31
44.12
92.73
98.62

79.82
64.69
55.88
7.27
1.38

100

22.56
37.19
39.75
70.69
84.51

1133.72
919.59
882.06
429.10
226.82

1464

10
20
30
40
50

1000

15.81
40.67
45.10
92.80
95.29

84.19
59.24
54.90
7.20
4.71

100

27.88
50.17
55.36
75.75
78.03

1777.04
1227.73
1099.85
597.52
541.26

2464

10
20
30
40
50

2000

14.16
21.15
30.18
47.40
50.99

85.84
78.50
69.82
52.60
49.01

100

26.44
40.68
54.15
71.96
74.73

4019.32
3241.07
2505.24
1531.92
1380.75

5464

10
20
30
40
50

5000

11.87
18.92
33.35
45.32
57.28

88.13
81.08
66.65
54.68
42.72

100

18.85
29.81
48.49
57.78
71.15

8491.54
7344.33
5390.36
4418.25
3028.70

10464

10
20
30
40
50

10000

w
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;)�<^�!�V����! m/�*�/ � N�� J�< m>) ��COD�'��! @�!,�
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� �
�,
)^`(,)�

�+
� �
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)X`(,)�

�+
� �
�,
)Ja(,)�

�+
� �
�,
)H`(,)� L�
5 A�
� 8�>)� -CB�

8�G31��2�,(��)
(mg/L COD)

�
�/A
�"�N��

L%� YZ�
(�6��)

YZ�COD
(�6��)

L%� YZ�
(�6��)

YZ�COD
(�6��)

L%� YZ�
(�6��)

YZ�COD
(�6��)

YZ�L%�
(�6��)

YZ�COD
(�6��)

L%� YZ�
(�6��)

YZ�COD
(�6��)

52.30±0.66 67.31±2.96 47.56±1.81 62.37±1.86 41.39±0.77 52.07±3.06 32.21±2.97 39.44±1.51 25.17±3.58 32.72±0.56 500 1

52.30±0.66 84.51±1.31 92.73±0.53 70.69±2.54 44.12±1.31 39.75±0.87 35.31±1.67 37.19±2.73 20.18±1.56 22.56±2.81 1000 2

98.62±0.56 78.03±2.31 92.80±1.46 75.75±1.46 45.10±1.80 55.36±2.33 40.67±2.00 50.17±2.52 15.81±3.22 27.88±1.72 2000 3

50.99±0.95 74.73±2.36 47.40±1.27 71.96±3.09 30.18±1.10 54.15±2.42 21.15±1.73 40.68±0.92 14.16±1.88 26.44±1.64 5000 4

57.28±1.25 71.15±1.77 45.32±1.42 57.78±1.49 33.35±1.23 48.49±1.69 18.92±1.00 29.81±3.30 11.87±2.25 18.85±2.16 10000 5

w
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2 Fixed-Film Reactors 
3 Internal Airlift Loop Reactor (IALR) 
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