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Different treatment techniques of dairy wastewater

Dairy Industry is enlisted as one of the top most industries among the entire industries food arena.
Apart from high consumption of water in multiple milk products like cheese, curd, butter, yogurt,
dry milk powder; dairy industry further involves in some other processes like sanitary, cooling
of milk products, cleaning and washing of the processing equipments. During the making and
process of these products a large amount of water is used. But the problem with this water is its
reuse and toxicity as it cannot be used again as it is. Dairy wastewater treatment is a big issue as
dairy wastewater releases a high amount of Chemical Oxygen Demand, inorganic and organic
particles, Biological Oxygen Demand and nutrients. Such contaminated water if not handled
appropriately, it pollutes water bodies and largely affects our ecosystem and biodiversity. Dairy

1
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https://www.sciencedirect.com/topics/earth-and-planetary-sciences/water-pollution

Industries play important role in the water pollution and the quality of the water. Thus, Suitable
treatments for wastewater are required to use effective disposal methods as the large amount of
the water is used during the dairy processing and making of milk related products and this large
amount of water is not longer useful as it has very high amount of the contaminants which make
it non-recyclable. In this review article, it is briefly discussed about the processes in the dairy
industry and work done in such processes, amount of wastewater and, major sources of
wastewater as well as the harmful effects of wastewater on the environment.

Kaur, N. (2021). Different treatment techniques of dairy wastewater. Groundwater for Sustainable
Development, 14, 100640.
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A holistic approach to the recovery of valuable substances from the treatment
sludge formed from chemical precipitation of fruit processing industry
wastewater

In this study, recovery of phenolic substances with Soxhlet extraction, (SE) ultrasound-assisted
extraction = (UAS), and  supercritical CO.(SC-CO.) extraction methods from
chemical sludge obtained with chemical precipitation (FeCl;/PACS, Ca(OH)./PACS,
perlite/PACS, FeCl,/cationic polyelectrolyte) of lemon processing wastewater was investigated.
The effect of used coagulants/flocculants and pH on COD and total phenolic substance content
(TPC) removal was researched. Recovered phenolic substance profiles were also determined with
HPLC-DAD. Additionally, response surface methodology was used to determine optimum
treatment conditions. ANOVA analysis showed that pH is a more important variable than
coagulant/flocculant doses for all chemical precipitation experimental sets. The highest removal
efficiencies for COD and TPC was obtained in FeCl;/PACS (COD: 72.0 %, TPC: 93.7 %). Optimum
dose values were determined as pH: 4, FeCls: 3000 mg/L, PACS: 400 mg/L for FeCl;/PACS, pH:
6.5, Ca(OH).: 1500 mg/L, PACS: 300mg/L for Ca(OH)./PACS, pH: 5.5, PACS:
7000 mg/L, perlite: 50 g/L for perlite/PACS, pH: 4.5, FeCl;: 500 mg/L, polyelectrolyte: 4 mg/L
for FeCls/polyelectrolyte. TPC removal efficiencies were determined as 55 %, 35 %, 57 % and 58 %
in these conditions, respectively. Maximum TPC in extracts was determined as 39.03 mg GAE/g
extract, 8.81 mg GAE/g extract, and 4.34 mg GAE/g extract for SE, UAS, and SC-CO.,
respectively. TPC recovery efficiencies (Rwc) for all chemical sludge were SE > UAS > SC-CO..
Additionally, the TPC profile has shown a difference depending on the extraction method.

According to the results of this study, it was concluded that the coagulation-flocculation process
may be a suitable alternative for fruit juice processing industry wastewater in terms of both
reducing environmental _pollution and recovering polyphenolics from formed sludge.



https://www.sciencedirect.com/topics/earth-and-planetary-sciences/sludge
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Consequently, this study presented a different perspective on the recovery from wastes with
valuable substance recovery from chemical sludge.

Gulven, H. M., & Ates, H. (2024). A holistic approach to the recovery of valuable substances from the
treatment sludge formed from chemical precipitation of fruit processing industry wastewater. Science of
The Total Environment, 917, 170372.
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Meat-Processing Wastewater Treatment Using an Anaerobic Membrane Bioreactor
(AnMBR)

Abstract

This study explores AnMBR technology as a promising method for treating wastewater from the meat-
processing industry by analysing its characteristics and impact under continuous feeding. The solids were
retained, utilising an ultrafiltration membrane with a pore size of 0.2 um, and the efficacy of reducing the
organic load was evaluated. Although the COD removal rate decreased from 100% at an OLR of 0.71
g/(L*d) to 73% at an OLR of 2.2 g/(L*d), maximum methane yields were achieved at the highest OLR, 292.9
Nms3/t (COD) and 397.8 Nms/t (VS) per loaded organics and 353.1 Nms/t (COD) and 518.7 Nms/t (VS) per
removed organics. An analysis of the microbial community was performed at the end of the experiment to
assess the effects of the process and the substrate on its composition. The AnMBR system effectively
converts meat-processing wastewater into biogas, maintaining high yields and reducing the loss of
dissolved methane in the permeate, thanks to a temperature of 37 °C and high salt levels. AnMBR enables
rapid start-up, efficient COD removal, and high biogas yields, making it suitable for treating industrial
wastewater with high organic loads, enhancing biogas production, and reducing methane loss. Challenges
such as high salt and phosphate levels present opportunities for a wider use in nutrient recovery and water
reclamation.



Hummel, F., Bauer, L., Gabauer, W., & Fuchs, W. (2025). Meat-Processing Wastewater Treatment Using
an Anaerobic Membrane Bioreactor (AnMBR). Fermentation, 11(2), 68.
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Nanofiltration treatment of tomato paste processing wastewater: process
modeling and optimization using response surface methodology

Tomato wastewater is characterized by a large amount of suspended solids, red color, and bad
smell. In this paper, the effect of transmembrane pressure (10, 15, 20 bar), pH (4, 5, 6), and
temperature (30, 40, 50°C) on the permeate flux, total hydraulic resistance, and chemical oxygen
demand (COD) rejection of tomato wastewater during nanofiltration treatment was investigated.
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The flux was found to be approximately constant during long-period operation. The flux was
reduced as the pH declined, while it was increased as the temperature and transmembrane
pressure increased. The hydraulic resistance (at pH 5 & TMP 1.5 MPa) increased from 5.79 x 1013
to 7.25 x 1013 1/m when the temperature increased from 30 to 50°C. The COD rejection was
ranged from 75.65 to 85.35%, in which the highest value was obtained at pH 6, TMP 2.0 MPa,
and 30°C. The response surface methodology results demonstrated that the quadratic, the two-
factor interaction (2.Fi), and the linear polynomial models are highly significant for modeling the
flux (R2 = 0.98), hydraulic resistance (R2 = 0.96), and COD rejection (R2 = 0.90), respectively.
Numerical optimization determined the optimum conditions based on the highest flux and
rejection and the lowest fouling with transmembrane pressure of 20 bars, temperature of 30°C,

and pH of 6, respectively.

Alghooneh, A., Razavi, S. M., & Mousavi, S. M. (2016). Nanofiltration treatment of tomato paste
processing wastewater: process modeling and optimization using response surface
methodology. Desalination and Water Treatment, 57(21), 9609-9621.
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Electrochemical treatment of wastewater from a bakery industry:
Experimental and modeling study

Abstract

The typical treatment of wastewater from the bakery industry in skimming tanks and
bioreactors has some limitations, such as low removal of grease, and partial degradation of
organic matter. The primary aim of this investigation was to evaluate the use of
electrocoagulation as an alternative/complementary method to treat efficiently such an effluent,
with focus on the determination of the best operating conditions, and on the kinetics of
electrocoagulation at the optimal defined set of process variables. To search for the optimal, a

23 factorial design of electrocoagulation experiments with iron and aluminum electrodes was
applied in the pH range from 4.6 to 7.0, at 6 and 12 V for 1200 s and 2400 s. A reliable statistical
model revealed that the results of removal of chemical oxygen demand (6—8%) and turbidity
(32—98%) by using aluminum electrodes, which were in average about twice as high as those
with iron electrodes, were influenced by almost all the considered factors (p < 0.05). At the best
determined values of pH (77.0) and voltage (12 V), kinetic experiments of electrocoagulation with
aluminum electrodes were performed by monitoring periodically the pH, turbidity, apparent
color, concentration of oil/grease, chemical oxygen demand, concentration of chloride anion
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and electric conductivity of the wastewater for 2400 s. Almost all the examined pollutant
parameters, and in particular the content of oil/grease (traditionally poorly removed in fat
traps) were reduced to negligible values in a short treatment time. A reliable semi-empirical
kinetic model described properly the high rates of disappearance of turbidity and apparent
color.

De Santana, M. M., Zanoelo, E. F., Beninc4, C., & Freire, F. B. (2018). Electrochemical treatment
of wastewater from a bakery industry: Experimental and modeling study. Process Safety and
Environmental Protection, 116, 685-692.
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