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Abstract  
The effluent from the active sludge treatment plant of Qom Shokoohiyeh industrial city flows 
into surface water and the reuse of water in industrial process is necessary. The aim of this study 
was to investigate the efficiency of aluminum sulfate, chlorofluorocarbons and poly aluminum 
chloride in removing turbidity and other parameters in industrial wastewater before entering RO 
in Shokoohiyeh Qom industrial refinery. This study was applied in a laboratory scale using a 
jar-test and experiments based on varying concentrations of coagulants (200, 400, 700, 800, 
1000, 1200 mg/L) and pH=2.4.6.7.8.10 have been done. Steady mixing, slow mixing and 
stagnation have been performed and factors such as turbidity, pH, COD, BOD5, EC, SVI and 
TSS have been investigated. Coagulants are effective in removing turbidity. The highest 
removal rate was for polyvinyl chloride (95%) and the least amount of turbidity removal was in 
chlorofacry (50%). The highest and lowest levels of pH were detected at pH=2 (72%) and pH=8 
(10%), respectively. The lowest BOD5 removal efficiency in poly aluminum chloride was 88% 
at pH=4 and the highest removal rate of BOD5 was found in chloroformate coagulant with pH=4 
(96%). The highest COD reduction was observed in poly aluminum chloride at pH=9 (89%) and 
the lowest COD reduction was observed at a concentration of 800 mg/L alum with 34%. The 
highest reduction in electric conductivity was observed in poly aluminum chloride with 87% 
and the lowest amount of electrical conductivity reduction occurred at a concentration of 500 
mg/L of alum with 12%. The highest total removal of suspended solids in chlorofacrylic 
coagulant was 88% and the lowest amount was removed in chloroform at up to 18%. The 
maximum amount of sludge deposited was pH=9 (240 mg/L) in aluminum chloride and the 
lowest amount of sludge deposited was pH=2 (5 mg/L). The use of coagulant materials can 
increase the purification efficiency, eliminate opacity and return water to the cycle. PAC and 
Alum coagulant have high efficiency in removing turbidity and other wastewater treatment 
parameters that can be used to treat wastewater for RO systems. 

Keywords: Coagulation and Flocculation, Industrial Wastewater, Poly Aluminum Chloride, 
Reverse Osmosis. 
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Table 2. Standards used to measure various parameters 

DeviceMethodCoagulant 
quantity range

Standard 
numberUnitParametersRow

Turbidity meter (model 
AQVALITIC)-200-1200, pH=8 S-M-2130-B NTU Turbidity 1
EC meter (CANT20)-500-1200, pH=4-9S-M-7476mm/cmEC2
Balance AND0 ... .1Weight300-800, pH=2-10S.M-2540-Dmg/LTSS3
Soxhlet oven and Eletro 
thermal

Distillation 
returnedS.M-5220-B mg/L COD 4

Refrigerated incubator 
ShymazYedometryS.M-5210-Bmg/L BOD5

pH meter (R.T.C. model) -- AOAC11/1/03-
2005pH 6
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Fig. 1. Effect of different pH on the turbidity omission 
using constant concentration of PAC in Qom wastewater 

treatment plant 
CA��/�e
pH H`F C
3�� �� !-�e !V0L 
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Fig. 2. Effect of different concentrations of alum in pH = 
8, in the amount of turbidity reduction in Qom 

wastewater treatment plant 
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Fig. 3. Effect of different pH in the amount of turbidity 
omission using constant chlorophyll concentration (300 

mg/L) in Qom wastewater treatment plant 
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Fig. 4. Effect of different pH in the amount of EC 
change using constant concentration of PAC in Qom 

wastewater treatment plant 
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Fig. 5. Effect of different alum concentration at 
pH=8, in the amount of EC change in Qom wastewater 

treatment plant 
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Fig. 6. Effect of different pH in reducing EC by using 
constant chlorophyll concentration (300 mg/L) in Qom 

wastewater treatment plant 
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Fig. 7. Different pH effects on COD omission rate using 
constant concentration of PAC in Qom wastewater 

treatment plant 
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Fig. 8. Effect of different concentrations of alum in 
pH=8, in the rate of COD change in Qom wastewater 

treatment plant 
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Fig. 9. Effect of different pH on COD reduction using a 
constant concentration of chlorophyll (300 mg/L) in 

Qom wastewater treatment plant 

 CA��/�e
pH ���� C
3�� ��COD !-�e !V0L 

 =��"$�
 �-

�4,�0�Y&)mg/L}::(�"D@  [c�4 �� ( K< (��	 

�/H/f�%>>xD 7�5>�pH ��	�
��� 
"**G"0F*� 
�0U =��� �� 2&
�0� �������7��6&�$B�- C
3�� �����pH ���pH= 

�-
�- �-�:2Z�� �� ����� �
2�#� 6&��$.� ,�pH= ��-
�- ��- O�
��- 2Z�� S)�)8:.(������ ���7�6&�$B�- ����� C
3��pH ��
!V0L8O:: �0�� ������- ��7� �$�7�:�
2�#� 6&��$.� , 2�Z��

 !V0L �� �����:: ��0�� ��$�7 �� ���� ��-
�- ��-89���- 2�Z��
 S)�)88�Y&�4�,�0� =��� �� .( 6&�$B�- �� ����� C
3�� OpH= 
�-
�- �-�O2Z�� ����� C
3��� 6&��$.� ,��;pH= ��-
�- ��-8:

S)�) ��- 2Z��8O.(

6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

8
8.2
8.4

Sample
effluent

2 4 6 7 8 10

E
C

(m
m

/c
m

)

pH

0
20
40
60
80

100
120
140
160
180

Sample
effluent

4 5 6 7 8 9

C
O

D
(m

g/
L

)

pH

0

20

40

60

80

100

120

140

160

180

Sample effluent 700 800

C
O

D
(m

g/
L)

Alum conc. (mg/L)

20
40
60
80

100
120
140
160
180
200
220

Sample effluent 4 7 10

C
O

D
(m

g/
L

)

pH



����* ��G[� 7�L' �
�) 79:�� ����... dx.doi.org/10.22093/wwj.2019.149946.2753 

82

����� � �� 	
�� Journal of Water and Wastewater 

�����
���� ����� ����� Vol. 31, No. 1, 2020 

Fig. 10. Different pH effects in pH change rate using 
constant concentration of PAC in Qom wastewater 

treatment plant 
CA��|/�e
pH �
���i@ C
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Fig. 11. Effect of different alum concentration on pH 
change in Qom wastewater treatment plant 
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K< 

Fig. 12. The effect of different pH values on pH changes 
using constant chlorophyll concentration (300 mg/L) in 

Qom wastewater treatment plant 
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Fig. 13. Effect of different pH on BOD5 omission using 
constant concentration of PAC in Qom wastewater 

treatment plant 
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3�� ��BOD5!-�e !V0L 

 =��"$�
 �-

PAC (�"D@  [c�4 K< (��	 

Fig. 14. Effect of different alum concentrations on BOD5
omission in Qom wastewater treatment plant 
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Fig. 15. Effect of different pH in reducing BOD5 using 
constant chlorophyll concentration (300 mg/L) in Qom 

wastewater treatment plant 
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Fig. 16. Different pH effect on TSS omission using 
constant concentration of PAC in Qom wastewater 

treatment plant 
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Fig. 17. Effect of different alum concentrations on the 
Rate of TSS omission in Qom wastewater treatment 

plant 
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Fig. 18. Effect of different pH on TSS changes using 
constant concentration of chlorophyll (300 mg/L) in 

Qom wastewater treatment plant 
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Fig. 19. Different pH effects on the amount of deposited 
sludge using constant concentration of PAC in Qom 

wastewater treatment plant 
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Fig. 20. Effect of different alum conservation on the 
deposited sludge rate in Qom wastewater treatment plant 
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Fig. 21. Effect of different pH in the amount of 
deposited sludge rate using constant chlorophyll 

concentration (300 mg/L) in Qom wastewater treatment 
plant 
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