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he selection of appropriate tree species for charcoal production is crucial for achieving 

optimal yield and quality. This analysis examines the key characteristics, production 

metrics, and economic considerations across various tree species commonly used in industrial 

charcoal production. 

1. Physical and Chemical Properties 
Table 1: Basic Properties of Tree Species for Charcoal Production 

Species Wood 

Density 

(kg/m³) 

Moisture 

Content (%) 

Lignin 

Content 

(%) 

Cellulose 

Content (%) 

Bark 

Percentage 

(%) 

Acacia 650-750 12-15 25-28 45-48 12-15 

Eucalyptus 550-650 14-16 22-25 43-46 10-13 

Prosopis 700-800 11-14 26-29 44-47 15-18 

Leucaena 500-600 15-18 20-23 42-45 8-11 

Pine 450-550 16-20 24-27 40-43 13-16 

2. Pyrolysis Performance Metrics 
Table 2: Charcoal Production Parameters 

Species Optimal Pyrolysis 

Temperature (°C) 

Charcoal 

Yield (%) 

Volatile 

Matter (%) 

Fixed 

Carbon 

(%) 

Ash 

Content 

(%) 

Acacia 450-500 28-32 15-18 75-80 1.5-2.5 

Eucalyptus 425-475 25-30 18-21 72-78 2.0-3.0 

Prosopis 450-500 27-31 16-19 73-77 1.8-2.8 

Leucaena 400-450 24-28 20-23 70-75 2.2-3.2 

Pine 425-475 23-27 21-24 68-73 2.5-3.5 

3. Growth and Cultivation Characteristics 
Table 3: Cultivation Parameters 

Species Growth 

Rate 

(m/year) 

Rotation 

Period 

(years) 

Biomass Yield 

(tons/ha/year) 

Water 

Requirements 

(mm/year) 

Soil pH 

Range 

Acacia 1.5-2.0 7-10 15-20 500-700 5.5-7.5 

Eucalyptus 2.0-2.5 5-8 20-25 600-1000 5.0-7.5 

Prosopis 1.2-1.8 8-12 12-18 350-600 6.0-8.5 

Leucaena 2.5-3.0 4-6 25-30 650-1200 5.5-8.0 

Pine 1.0-1.5 15-20 10-15 700-1000 4.5-7.0 
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4. Economic Considerations 
Table 4: Economic Metrics 

Species Establishment 

Cost (USD/ha) 

Maintenance 

Cost 

(USD/ha/year) 

Market Value 

(USD/ton 

charcoal) 

ROI 

(%) 

Payback 

Period 

(years) 

Acacia 800-1000 150-200 450-500 25-

30 

3-4 

Eucalyptus 700-900 120-170 400-450 28-

33 

2-3 

Prosopis 600-800 100-150 380-430 22-

27 

3-5 

Leucaena 750-950 130-180 350-400 20-

25 

2-4 

Pine 900-1100 160-210 320-370 15-

20 

5-7 

5. Environmental Impact Assessment 
Table 5: Environmental Metrics 

Species Carbon 

Sequestration 

(tons 

CO₂/ha/year) 

Soil 

Improvement 

Biodiversity 

Impact 

Invasive 

Potential 

Water 

Table 

Impact 

Acacia 12-15 High Moderate Low Moderate 

Eucalyptus 15-18 Moderate Low Moderate High 

Prosopis 10-13 High Low High Low 

Leucaena 14-17 High Moderate Moderate Moderate 

Pine 8-11 Low Low Low Moderate 

Analysis and Recommendations 
Best Overall Choice: Eucalyptus 

 Fastest commercial rotation period 

 High biomass yield 

 Good charcoal quality 

 Strong economic returns 

 Adaptable to various climates 

Best for Quality: Acacia 

 Highest fixed carbon content 

 Excellent charcoal properties 

 Superior heat value 

 Lower ash content 

 Good environmental benefits 

Best for Arid Regions: Prosopis 

 Drought resistant 

 Low maintenance requirements 

 Good charcoal quality 

 Caution needed due to invasive nature 

 Suitable for land reclamation 

Best for Short Rotation: Leucaena 

 Shortest rotation period 

 High biomass yield 

 Multiple harvests possible 

 Good nitrogen fixing properties 

 Moderate charcoal quality 
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Traditional Option: Pine 

 Widely available 

 Well-understood cultivation 

 Lower maintenance 

 Longer rotation period 

 Lower but consistent quality 

Operational Considerations 
1. Harvesting Practices 

 Optimal harvesting age varies by species 

 Proper cutting techniques essential 

 Season of harvest affects wood quality 

 Post-harvest handling impacts charcoal quality 

2. Pyrolysis Optimization 

 Temperature control critical 

 Residence time varies by species 

 Moisture content must be controlled 

 Particle size affects quality 

3. Quality Control 

 Regular testing of raw material 

 Monitoring of process parameters 

 Product quality assessment 

 Moisture content verification 

4. Market Considerations 

 Local market demands 

 Export potential 

 Quality requirements 

 Price variations 

Conclusion 
The selection of tree species for charcoal production should be based on a combination of 

factors including local climate conditions, available resources, market demands, and 

environmental considerations. While Eucalyptus and Acacia generally offer the best overall 

performance, local conditions may favor other species. A careful evaluation of all parameters 

presented in this analysis should guide the final selection for any specific project. 


