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1. Background

World Population

80% wastewater without treatment

Energy consumption(ҧ48%) in 2030
FAO: Agricultural consumption: 60% higher (in 40 years)

2.2 billion wasted/year



1. Background ςProblem Posing
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ü Sustainable Strategies

wastewaste
bio refinery

Sustainable Processing 



1. Background ςProblem Posing

2) WHY MICROALGAE?

a variety of applications 
in different areas



1. Background ςProblem Posing



digestate

wastewater

Growing Stage

Metagenomics to identify 
microalgae strain

characterize the promising strains 

2. Concept review & Research activities

Microalgae species Isolation
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1. To grow microalgae in different wastes from factories/fields in Lombardy Region, 

Milan, Italy. 

2. To analyze the metagenomics of the culture. 

3. To identify and isolate promising microalgae species.

4.  To produce biostimulants& evaluate biostimulantactivity.

2. Concept review & Research activities



3. Microalgae cultivation Experiment

3.1 Raw Materials

3.2 Experiment Design

3.3 Results and Discussion

3.4 Conclusion
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3.1 Materials

Number Sample Name Stage Origin Plant Name Location
S1 Cow slurry Input Cattle stables Romani Mantua

S2 Liquid digestate Output Biogas plant BLU Energy Suzzara

S3 Solid digestate Output Biogas plant BLU Energy Suzzara

S4 Cow slurry Input Cattle stables Zilocchi Pegognaga

S5 Liquid digestate Output Biogas plant Agrienergia Pegognaga

S6 Solid digestate Output Biogas plant Agrienergia Pegognaga

S7 Cow slurry Input Cattle stables Cervignano Lodi

S8 Digestate Output Biogas plant Ghiande Pegognaga

S9 Wastewater Output Urban WW plants cap holding peschieraborromeo

S10 digestate  Output AD plant Lucra Lodi

S11 OFMSW (liquid)       Input AD plant Lucra Lodi

S12 OFMSW Input AD plant Lucra Lodi

S13 Sludge Input AD plant Acqua&Sole VellezzoBellini (PV)

S14 Digestate Output AD plant Acqua&Sole VellezzoBellini (PV)

S15 Digestate Output Cattle stables Cervignano Lodi

S16 Cattle manure Input Cattle stables Cervignano Lodi

*OFMSW: Organic Fraction of Municipal Solid Waste

Table 3.1  Raw materials in this research 



3.2 Experiment Design

ÅAlgaecultivationExperimentconditions
ü Continuousfiltered air
ü Continuousillumination(25uEm-2s-1)
ü 26 incubator

cotton
Air pumpAir filter



Sample 
Number 

Raw Materials

Experiment 1 (3 stages)

Stage 1                 Stage 2         Stage 3    

original diluted
nitrate 

(20mg/l)
BG-11

S1 Cow Slurry
S2 Liquid Digestate of 1
S3 Solid Digestate of 1
S4 Cow Slurry
S5 Liquid Digestate of 4
S6 Solid Digestate of 4
S7 Cow Slurry
S8 Digestate
S9 Wastewater
S10 Digestate of 12
S11 Liquid fraction of 12    
S12 OFMSW 
S13 IngestateSludge
S14 Digestate of 13
S15 Input of 8
S16 Cattle Manure

3.2 Experiment Design

Results̔

In experiment 1, 11 samples grew microalgae. 

*Colored cells means microalgae grew



sample Raw Materials
Experiment 1 Experiment 2 

original diluted
nitrate 

(20mg/l)
BG-11 BG-11

S1 Cow Slurry
S2 Liquid Digestate of 1
S3 Solid Digestate of 1
S4 Cow Slurry

S5 Liquid Digestate of 4

S6 Solid Digestate of 4
S7 Cow Slurry
S8 Digestate
S9 Wastewater
S10 Digestate of 12
S11 Liquid fraction of 12    
S12 OFMSW 
S13 IngestateSludge
S14 Digestate of 13
S15 Input of 8
S16 Cattle Manure

3.2 Experiment Design

WHY?

The cultivation period



3.2 Experiment Design

Methodology for growing microalgae from waste need to be set up!

3.2.2 Nutrient solution selection

3.2.3 Key Parameter (Culture Optical Density) Unify

3.2.1 Cultivation period



Solution Name suitable for Receipt characterater pH reference

Allen's Blue-
Green Algae

(BG-11)

widely used for 
freshwater green algae 

and cyanobacteria

nitrate and phosphate 
levels are exceptionally 

high
7.4

Allen 1968, Allen 
and Stanier 1968, 
Rippka et al.1979

Bold's Basal 
(BBM)

widely used for many 
kinds of freshwater algae

unsuitable for algae with 
vitamin requirements

6.6
Bold 1949, 

Bischoff and Bold 
1963

CAMedium, 
modified

widely used for culturing 
oligotrophic desmids

contains both KNO3 and 
NH4NO3 as nitrogen 

sources
7.2

Ichimuraand 
Watanabe 1974, 
Watanabe et al. 

2000

Å 3 nutrient solutions among total 27were chosen (R. Anderson, 2017)

Table 3.1 Nutrient Receipts for culturing microalgae

3.2 Experiment Design

3.2.2. Nutrient solution selection




