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• Circular economy

• Different approaches to convert waste to energy
• Thermal
• Chemical
• Physical
• Biological

• Characterization of wastes
• Physical – Size, Sp. Weight, Conductivity, Moisture
• Chemical

• Proximate – Moisture, Volatiles, Fixed carbon, Ash
• Elemental / Ultimate – C, H, N, S, O
• Energy content
• Biochemical – Lignin, Cellulose, Lipids, Proteins

• Incineration

• Gasification



INCINERATION
• Resultant ash – Construction industry –

as filler in cement

• Commercially established – 12 
commercial plants established in India, 
more planned

• Small capacity mobile incinerators

• Disadvantages –
• Large volumes of CO, CO2, SOx and NOx

• Furan and dioxin emissions

Schematic of an incineration plant
(Ref - DOI:10.1109/COASE.2019.8842972)

• Thermochemical process –High T rapid 
oxidation / combustion – Calcination

• Convert MSW and industrial wastes 

• Heat recovered to produce steam –
Electricity generation

Furan

Dioxin

http://dx.doi.org/10.1109/COASE.2019.8842972


GASIFICATION
• Fluidized bed, Entrained flow, 

Plasma gasifier

• Incomplete combustion

• Main products – H2, CO, HC

• Updraft – Counter current

• Downdraft – Co-current
• Tars cracked down in oxidation zone

• Producer gas has lower tar content

https://en.wikipedia.org/wiki/Gasification#/media/File:Gasifier_types.svg https://www.wastetoenergysystems.com/types-of-gasification-which-is-the-best-process/



We know BOD = D* x [(DOt=0 – DOt=5)sample – (DOt=0 – DOt=5) blank]

D* = Dilution factor = 35

For sample, DOt=0 = 6.5, DOt=5 = 2

For blank, DOt=0 = 9, DOt=5 = 8.5

Substitute, BOD = 35 x [(6.5-2)-(9-8.5)] = 35 x 4 = 140 mg/L



Initial weight M0= 3g

Weight after extractives leaching, M1 = 1.6g

Weight after hemicellulose separation, M2 = 1.3g

Weight of extractives = M0-M1 = 3 – 1.6 = 1.4g

Weight of hemicellulose = M1 – M2 = 1.6-1.3 = 0.3g

Extractive content = (M0 – M1)x100/M0 = (3 – 1.6)*100/3 = 46.67%

Hemicellulose content = (M1 – M2)x100/M0 = (1.6 – 1.3)x100/3 = 10%





Basis – 100 mole of flue gas
CO2 = 14%, O2 = 5%, N2 = 100-14-5 = 81%
Moles of CO2 = 14 moles
Moles of O2 = 5 moles
Moles of N2 in flue gas = 81 moles = Moles of N2

supplied

C + O2→ CO2

2H2 + O2→ 2H2O

Air supplied = 81/0.79 = 102.53 moles
O2 in the supplied air = 0.21 * 102.53 = 21.53 moles

O2 consumed = O2 supplied – O2 in the flue gas 
=21.53 – 5 = 16.53 moles

14 moles CO2➔ 14 moles O2 consumed
So 16.53 – 14 = 2.53 moles consumed by H2

For 1 mole of O2, 2 moles of H2 is required
So moles of H2 in waste = 2 * 2.53 = 5.06

Weight of H in waste = 5.06*2 = 10.12g
Weight of C in waste = 14 * 12 = 168g

Weight of waste = 10.12 + 168 = 178.12g

%C in dry waste = 100 x 10.12/178.12 = 94.32%
%H in dry waste = 100 x 168/178.12 = 5.68%



https://www.researchgate.net/figure/The-measurement-setup-with-fixed-bed-reactor_fig1_268385627
https://www.topboilerparts.com/reciprocating-grate-stoker/reciprocating-grate-stoker%20heat%20resistant.html

https://www.researchgate.net/figure/The-measurement-setup-with-fixed-bed-reactor_fig1_268385627



