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ABSTRACT
The wastewater treatment by Bio-Flocculation-Adsorption Sedimentation process could improve the efficiency of the conventional
secondary treatment and be beneficial to the biological treatment. It was conducted in this study. The process was applied to the
wastewater of fishery processing. The parameters that affected the bio-flocculation-adsorption sedimentation process are the aeration
time and concentration of the mixed liquor suspended solids (MLSS). The optimal values were found that aeration time was 20
minutes with air rate 0.5m3/hour/m3, MLSS 4 g/I, and sedimentation time for 1.5 hour. The study showed the
bio-flocculation-adsorption sedimentation process before the biological treatment process was capable of increasing removal
efficiency of suspended solids up to 84.64%. The activated sludge within the bio-flocculation-adsorption tank could be considered a
bio-flocculent which improved the quality of the effluent from the primary treatment process. The mechanism of the
bio-flocculation-adsorption sedimentation process is the agglomeration of suspended solid in the wastewater with the returned
activated sludge into larger particulates and engenders the settlement more efficient. This bio-adsorption sedimentation followed by
the activated sludge system could achieve the COD removal efficiency of 93.8 %. Though alum chemical process is also effective for
removing suspended solids, but it induces higher cost.

Keywords : Activated Sludge, Bio-flocculation, Biosorption, Adsorption, Fishery Wastewater Treatment
Table of Contents

ABSTRACT iii0 000 iv ACKNOWLEDGMENTS v CONTENTS vi LIST OF FIGURES ix LIST OF TABLES x LIST OF
ABBRIVIATIONS xi Chapter 1 INTRODUCTION 1 1.1 Background of the study 1 1.2 Obijective of the study 2 1.3 Scope of
works 3 Chapter 2 LITERATURE REVIEW 4 2.1 Characteristic of Fishery wastewater in Viethnam 4 2.2 Fishery wastewater
treatment technology 6 2.3 Primary treatment 7 2.3.1 Screening 7 2.3.2 Flotation Tank 8 2.3.3 Equalization Tank 8 2.3.4
Sedimentation Tank 9 2.4 Physico-chemical treatment (Coagulation-flocculation) 10 2.5 Biological treatment 12 2.5.1 Activated
Sludge 12 2.5.2 Application of biological treatment in fishery wastewater 14 2.6 Biosorption 16 2.6.1 Denfinition 16 2.6.2
Mechanisms of Biosorption [18] 16 2.6.3 Advantages and Disadvantages of Biosorption 17 2.6.4 Application of Biosorption in
Industry 18 Chapter 3 METHODS AND MATERIALS 20 3.1 Chemical and Apparatus 20 3.2 Experimental Model 20 3.2.1
Experimental Models of Improving Sedimentation Efficiency 21 3.2.2 Biological coagulation model combined with aerobic
biological treatment. (Aeration tank and secondary clarifier) 24 3.3 Operation of the models 24 3.3.1 Biological coagulation model
25 3.3.2 Determination of the optimal parameter for chemical flocculation model 25 3.4 Aerobic Biological Model 27 3.4.1 Aerobic
Biological Treatment after Biological Coagulation Model 28 3.4.2 Aerobic Biological Model after Alum Flocculation Process 28
3.4.3 Aerobic Biological after Gravitational Sedimentation Process 28 Chapter 4 RESULT AND DISCUSSION 29 4.1 Biological
Coagulation Model 29 4.1.1 Determination of the optimal activated sludge concentration 29 4.1.2 Determination of aeration time in
bio-flocculation tank 30 4.2 Alum (Al2(SO4) 3) Flocculation Model 31 4.2.1 Determination of optimal alum with pH fixed at 6.5 31
4.2.2 Determination of the optimal pH 31 4.3 Gravitational Sedimentation Model 32 4.4 Aerobic Biological Model 33 4.4.1 Aerobic
Biological after Biological Coagulation Model 33 4.4.2 Aerobic biological after chemical flocculation process Al2(SO4) 3 34 4.4.3
Aerobic Biological after Gravitational Sedimentation Process 35 4.5 The removal efficiency of the three fishery wastewater treatment
systems 36 Chapter 5 CONCLUSIONS AND RECOMMENDATIONS 40 5.1 Conclusions 40 5.2 Recommendation 41
REFERENCE 42 APPENDIX A 45 APPENDIX B 46 APPENDIX C 49 APPENDIX D 51 APPENDIX E 52

REFERENCES

1.EI-Gohary, F. A., Abo-Elela, S. 1., Shehata, S. A., EI-Kamah, H. M (1991). Physicochemical-biological treatment of municipal waste water.
Water Sci. Technol. 24, 285-292. 2.Gambrill, M. P., Mara, D. D, Silva, S. A. (1992). Physical-chemical treatment of tropical wastewater,
production of microbiologically safe effluents for unrestricted crop irrigation. Water Sci. Technol. 26 7-8, 1449-1458. 3.Ardenn, E., Lockett, W. T.
(1914). Experiment on the oxidation of sewage without the aids of filters. J. SOC. Chem. Jnd. 33, 523-539. 4.Wahlberg, E.J., Keinath, T.M.,
Parker, D.S. (1994). Influence of activated sludge flocculation time on secondary clarification. Water Environ. Res. 66, 6, 779-786. 5.



https://www.cia.gov/library/publications/the-world-factbook/geos/vm.html 6.Dan Nguyen, C. and C.T. Environmental management strategies
for seafood processing industries in Vietnam. 7.Pankaj Chowdhury, T. V, A. Srinivasan (2010). Biological treatment processes for fish processing
wastewater — A review, Bioresource Technology 101 (2010) 439— 449. 8.Amit Bhatnagar, Mika Sillanpaab (2010). Utilization of agro-industrial
and municipal waste materials as potential adsorbents for water treatment—A review. Chemical Engineering Journal 157, 277— 296. 9.Olivier
Lefebvre, Rene’ Moletta (2006). Treatment of organic pollution in industrial saline wastewater: A literature review. Water Research 40, 3671 —
3682. 10.S.D. Faust, O.M. Aly (1987). Adsorption Process for Water Treatment. Butterworths, Publishers, Stoneham. 11.The thesis of Mr.
Somsanith Duangpaseuth, et al.. Seafood Processing, ED78.20 Industrial Waste Abatement and Management, Asian Institute Technology (AIT).
12. FAO Fisheries Technical Papers, V9922/E, Wastewater treatment in the fishery industry, 1996, ISBN92-5-103788-4.
http://www.fao.org/docrep/003/V9922E/V9922E00.HTM 13.Claudia V. G. and Gonzalez J.F. (1998). Solids removal by coagulation from
fisheries waste waters. Water SA Vol. 24 No. 4, 371-372. 14.Tchobanoglous, G., Burton, F. (1991). Wastewater Engineering: Treatment, Disposal
and Reuse. Metcalf and Eddy Inc, New York. 15.L.Semerjian, G.M.Ayoub (2003). High-pH— magnesium coagulation— flocculation in wastewater
treatment. Advances in Environmental Res. 7, 389— 403. 16.Peter Spencer Davies (2005). The Biological Basis of Wastewater Treatment. Ph.D,
Strathkelvin Instruments Ltd. 17.Zumriye Aksu (2005). Application of biosorption for the removal of organic pollutants: A review. Process
Biochemistry 40, 997— 1026. 18.The thesis of Suleman Qaiser (2009). Mechanism of Heavy Metal Removal by Agro Fibers. Pakistan Research
Repository: http://eprints.hec.gov.pk/4039/1/3428H.htm 19.N. T. Abdel-Ghani, et al. (2007). Influence of operating conditions on the removal
of Cu, Zn, Cd and Pb ions from wastewater by adsorption. Int. J. Environ. Sci. Tech., 4 (4): 451-456 20.S. S. Ahluwalia & D. Goyal (2007).
Microbial and plant derived biomass for removal of heavy metals from waste water. Bioresour Technol, 98, 2243-2257. 21.Nilanjana Das, R.
Vimala and P. Karthika (2008). Biosorption of heavy metals— An overview. Indian Journal of Biotechnology Vol 7, pp 159-169. 22.The thesis of
Nur Suhada Binti Sulaima (2005). Biosorption of Coppre (11) From Aqueous Solution by Using Dried Water Hyacinth (Eicchornia Crassipes).
Faculty of Chemical & Natural Resources Engineering, Universiti Malaysia Pahang. 23.TV. Ramachandra, N. Ahalya & RD. Kanamadi.
Biosorption: Techniques and Mechanisms. CES Technical Report 110. 24.APHA, (1998): Standard Methods for the Examination of Water and
Wastewater, Edition. 25.Jenny Poland and Todd Pagano. Jar testing. Water treatment primer
http://www.webapps.cee.vt.edu/ewr/environmental/teach/wtprimer/jartest/jartest.ntml 26.Richard I. Dick and P. Aarne Vesilind (1969). The
Sludge Volume Index — What is it? Journal Water Pollution Control Federation. 27.Lin Wei, Tiangiu Hong (2010). Biosorption of Organic
Pollutants by ActivatedSludge: Equilibrium and Kinetic Modeling. Bioinformatics and Biomedical Engineering (iCBBE). 28.Nayef Z. Al-Mutairi
(2005). Coagulant toxicity and effectiveness in a slaughterhouse wastewater treatment plant. Civil Engineering Department, Kuwait University.



