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I. Wastewater Treatment Issues & Phosphorus
• Conventional wastewater treatment plants à struggle to remove nutrient

after physical treatment à struggling with strict pollutant limitation à
methods are efficient but expensive à chemical P removal makes it
unavailable for plants uptake.

• Microalgae could be applied on soils (which are deficient in organic
matter and nutrients) & also could be used for biofuel ; fix CO2 ßà but its
production demand a lot of nutrients

• Phosphorus is finite and non-renewable for intensive agriculture à
limited phosphate rock reserves à Critical mineral for global food
security
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Specific Objectives
• To explore the cultivation of the Chlorella vulgaris in

municipal wastewater under applied treatment of
dilution ratios and investigate the potential value of
the biomass obtained.

• Investigate the efficiency of microalgal removal of
nitrogen and phosphorus from pre-treated
municipal wastewater.

• To assess the most efficient harvesting technique of
the microalga suitable for water quality restoration,
biofertilizer and biofuel production.

General Objective
To determine the efficiency of nutrient
uptake from municipal wastewater and
to evaluate the most efficient harvesting
technique of the microalga biomass.

Proposed Solution & Objectives



I. Algae culturing in wastewater
• Wastewater sample was collected from the primary settler at Gödöllő treatment plant.

• Chlorella vulgaris was cultured in a 500mL Erlenmeyer flask and was tightly corked.

• Respiration tubes provided continuous aeration (CO2) to the culture.

• Cultures were placed in a phytotron (20-25℃)

• Illumination by 4 Osram biolux lamps; 12h/12h dark/light cycles
Comp (ml) Control Algae 1 Algae 2 

Wastewater 200 200 200

Algae stock 0 30 100

Distilled Water 100 70 0

Measured Parameters

• Daily: optical density à algal biomass

(with spectrophotometer at 682nm)

pH, Electrical conductivity

• Initial, 1 day, 7 day: N, P concentrations – LCK 138, LCK 349 cuvette tests

• Data subjected to ANOVA; Fisher’s Protected LSD at significance level of 95%

Experimental Settings   



Results I. Biomass Growth of Chlorella vulgaris

Algae 1 = 30mL Algae stock 
Algae 2 = 100mL Algae stock

§ Increase in dry matter 
of both cultures 
overtime.

§ Algae 2 demonstrated 
a faster growth rate.

§ Higher dry matter 
weight in Algae 2.

§ Stationary phase in 
Days from Day 6 to 7.
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Results II. Changes in pH of the media 

Control = No Algae
Algae 1 = 30mL Algae stock
Algae 2 = 100mL Algae stock

• Increase in pH of 
Algae 1 & 2 
overtime.

• Relatively stable 
pH in Control 
from Day 3 to 7.

• CO2 consumption 
by photosynthetic 
microalgae



Subtitle
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Result III. Changes in Electrical Conductivity
of the media 

Control = No Algae
Algae 1 = 30mL Algae stock
Algae 2 = 100mL Algae stock

• Decrease in EC of 
Algae 1 & 2 overtime.

• Relatively stable EC 
values in Control from 
Day 3 to 7.

• Utilization of dissolved 
salts, nutrients and 
ions by photosynthetic 
microalgae
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• Text: Poppins, min. 28 pt.

Changes in Total Nitrogen of the media 

• After 7 days, significant 

difference was measured 

between N removal of 

control & algae treatment.

• Best removal was the lower 

initial algae concentration 
(Algae 1).

• Nitrogen probably was not 

the limiting element

Control = No Algae
Algae 1 = 30mL Algae stock 
Algae 2 = 100mL Algae stock
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• Text: Poppins, min. 28 pt.

Changes in Total Phosphorus of the media 

Control = No Algae
Algae 1 = 30mL Algae stock 
Algae 2 = 100mL Algae stock

• After 7 days, significant 
difference between P 
removal of control & algae 
treatment

• Both algae treatment 
observed almost complete 
P removal (minimal 
detection = 0.05)

• P was probably the limiting 
element of algae growth

23%

95%95%



Experimental Settings  II. Biomass Harvesting 



Comparison of sedimentation effectiveness of all concentrations in 5 & 60 minutes

VII. Comparison of Effectiveness & Changes in pH

Control 0,01 g/L 0,1 g/L 1.0 g/L

NaOH 5,6 8,8 11,3 12,4

KOH 4,4 7,3 9,9 11,9

Ca(OH)2 4,1 7,3 10,7 12,3

K2SO4 4,9 5,0 4,9 5,0

FeSO4 5,7 5,1 5,0 4,3

CaCO3 5,9 7,4 8,9 8,7
Changes in pH during sedimentation process



Conclusion & Recommendation

• Pre-treated municipal wastewater contains sufficient levels of N and P, providing adequate

nutrients for microalgae growth and removal of nutrients

• Growth of microalgae increased pH of culture media due to photosynthetic use of CO2.

• Electrical conductivity values decreased significantly in algae cultures, indicating high

nutrient consumption for growth and metabolism.

• Chlorella vulgaris displayed high nitrogen removal efficiency of 88% and phosphorus

utilization efficiency of 95% after seven days.

• Hydroxide-based flocculants were found to be more effective with Ca(OH)2 appearing to be

the most effective flocculant for sedimentation of microalgal cells.

• Ca(OH)2 was able to reduce turbidity in short and long periods, relatively cheap and

environmentally friendly in moderate concentrations.
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