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Biomass Gasification: Sustainable technology for waste to energy
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Statement of the Problem: Biomass is a potential source of renewable energy. Agro residue and organic industrial and civic
waste provides a huge potential to harvest energy from waste. Biomass gasification is a quite mature technology finding its use
in various sectors. Downdraft gasification system is widely used to generate produce gas coupled with IC engine to generate
electricity. Oxy-steam gasification yields syngas of high energy density (8-10 MJ/Nm3). High H2 fraction in syngas and its
combustion characteristics motivates towards developing a more efficient gasifier-engine system. Also, high silica ash content
in few agro residue like paddy waste has motivated to evolve a system to extract useful silica from waste ash.

Methodology & Theoretical Orientation: Oxy-steam gasifier was designed using oxygen and superheated steam mixture as
reactant. Woody biomass as well as agro residue was used for study. Steam to biomass ratio was varied from 0.75 to 2.7 and
ER from 0.2 to 0.3. Syngas with varying H /CO ratio was obtained and results analysed. System efficiency was evaluated and
CFD based numerical model developed from fundamentals. Silica extraction from paddy waste ash was performed using acid
leaching method.

Findings: Oxy-steam gasification proved to be highly efficient system with over 80% efficiency achieved at lower steam to
biomass ratio of 0.75. The high energy density in the range of 8-9 MJ/Nm?® has been achieved which makes it better fuel
compared to producer gas obtained from air gasification. Analysis showed upto 68% silica content ii paddy waste ash. High
purity Silica was extracted from residual ash of paddy waste gasification. SEM results showed high quality silica which is in
demand in maket. Over 62% Silica was extracted from ash in high purity form.
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