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• Human activity causes nitrates and phosphates to be released into 
bodies of water 

• Water run off from fertilizers and manure as well as sewage 
disposal → to the production of toxins in fresh water which pose a 
threat to aquatic species and humans

• Existing methodologies that can remove nitrate and phosphate 
from water include bioelectrical systems, membrane-based 
separation, and ion-exchange adsorption

Problem Statement

Background
• To produce activated carbon, perform first two 

steps of solid fuel combustion
• Pyrolysis: Thermal decomposition under 

anerobic conditions
• Slow (2-7°C) - favors char production 

over bio-oil
• High Temp - activated carbon with 

well-organized C layers 
Objective
• Develop a procedure using algae and pinewood 

to produce activated carbon sorbents
• Evaluate the effectiveness in removing aqueous 

nitrate and phosphate

1. Fill ceramic boats with carbon source (algae/pinewood) and 
autoclave at 100°C to remove any remaining moisture

2. Heat carbon 7°C/min to 900°C. Hold 2 h under 10 mL/min N2 flow
3. Remove samples and                                                                                                        

store in desiccator
4. Prepare adsorption test                                                                                       

tubes with ~250 mg of                                                                                            
derived samples

5. Degas samples for 24 h at                                                                                              
200 °C

6. Characterize samples on micrometrics 3-flex adsorption analyzer

Activated Carbon Synthesis

Characterization Results

BET SA and VPORE of Activated Carbon Samples

Sample Type SBET(m2/g) VPORE(cm3/g)

Algae-Derived 36.82 0.029

Pinewood-Derived 439.34 0.237

Virgin Coconut 902.22 0.467

12X40 Prewashed 1010.21 0.492

Conclusion & Future Work

Conclusion 
• Synthesis of Activated Carbon was a success for both carbon 

materials chosen for this study
• Algae-Derived: (moderately successful)

• SBET: 36.82 m2/g
• VPORE: 0.029 cm3/g

• Pinewood-Derived: (Success)
• SBET: 439.34 m2/g
• VPORE: 0.237 cm3/g

Future Work
• Better Activated Carbon

• Pyrolyze longer, Use CO2 rather than N2

• Metal Impregnation
• Soak activated carbon in solutions of MgCl2 and ZnCl2 
• Carbonize in tube furnace
• Rinse with HCl and dry

• Adsorption Trials
• Prepare dilutions of KNO3 and K2HPO4E
• Run 24-hour trials while shaken with sorbent
• Assess effectiveness of derived nanocomposites in 

removal of nitrate and phosphate
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Comparative N2 Isotherm
Pinewood-Derived Activate Carbon Algae-Derived Activated Carbon

Virgin Coconut Activated Carbon 12X40 Prewashed Activated Carbon

Tube Furnace to Heat Sample Under N2 Flow

Sample Tube Vacuum and 3-flex Adsorption Analyzer Sample Tubes Over Liquid N2 Dewar 

Background Research/Objective

Steps of Solid Fuel 
Combustion
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