                                          ME-604 Renewable Energy Technology
                                           UNIT  3    Production of biomass 
For ppt please visit-- https://www.slideshare.net/CKMCforstudents/biomass
What is biomass energy?
Biomass energy is the use of organic material to generate energy. Biomass is just organic matter – think stuff that’s made in nature – like wood pellets, grass clippings and even dung.
Crops, like sugarcane and corn, can also be used to create biofuels and because plant matter can be reground, it’s a renewable source of energy.
When was biomass energy discovered?
Technically, it was discovered back in our cave-dwellings days when we realized that wood could burn.
And we’ve been at it ever since. Back in the 13th century, explorer Marco Polo noted the use of processes to create biofuels, after seeing the Chinese using covered sewage tanks to generate biogas.

Diesel power
Meanwhile, in the late 1800s, Rudolf Diesel (of the diesel engine fame) invented a biofuel engine powered by vegetable oil. That was before petroleum-based diesel fuel became so widely available.
Biofuels are now playing an important role in the transport industry, where cars, buses and planes are largely dependent on fossil fuels. Transport produces a huge amount of greenhouse gases, and biofuels hold the potential to reduce this carbon footprint.
 
What are the main forms of biomass?
· Wood and agricultural products – logs, chips, bark and sawdust account for the largest proportion of biomass energy, mainly used to generate electricity.
 
· Biodiesel – made from vegetable oil, animal fat and recycled grease, biodiesel can replace normal diesel in cars, trucks and ships. It’s usually blended to reduce pollution from diesel engines.
 
· Solid waste – 1 ton of rubbish has as much heat energy as 500 pounds of coal. But half of this energy comes from non-biomass, like plastics.
 
· Bioethanol – this alcohol-based biofuel is made by fermenting plants and can be used in vehicles. In particular, high-performance cars. Putting it in your old banger won’t make it high-performance, though (sorry).
 
· Landfill gas and biogas – sewage and agricultural waste is put into high-temperature digesters, so it rots more quickly. The gas is then captured and used as fuel.
 
How can biomass generate electricity?
Biomass can generate electricity in a number of ways, but the most common is combustion – burning agricultural waste or woody materials to heat water and produce steam, which spins turbines.
In some biomass plants, excess steam can also be used in on-site manufacturing processes, or for heating, which rises the energy efficiency of biomass electricity generation to approximately 80%. Smart, right?

Science
There are also snazzy-sounding scientific methods like anaerobic digestion, gasification and pyrolysis. The key thing to remember is that they all speed up the snail-paced breakdown process, so we’re left with biogas or bio-oil, which are used as fuels to generate electricity.
And there’s even ways of generating electricity directly from the stuff you flush down the toilet. We won’t go into the details... but the organic material in sewage contains electrons, which can be stripped by enzymes and then used in an electric circuit.
How much energy does biomass contain?
In case you’d forgotten, energy is measured in joules. If you’ve got a tomato handy, lift it 1 meter from the ground. No sweat, right? That was the equivalent of 1 joule of energy.
A kilogram of cut grass contains about 4 million joules, also known as megajoules (MJ). That’s slightly more electricity than the kilowatt hour used in the energy retail market.
And wood, the most commonly used biomass, contains around 15 MJ/kg. But if it’s dried before it’s burned, that’s boosted to around 18 MJ/kg.
 


Squaring up to fossil fuels
But when you consider coal, with an energy content of around 25 to 30 MJ/kg, and crude oil, with about 42 MJ/kg, it’s clear that biomass isn’t as efficient.
Biofuels, like sunflower oil and castor oil, fair a little better compared to petrol – with sunflower oil having an energy content of 33 MJ per litre, and petrol at around 32 to 35 MJ per litre.
Biomass is plant or animal material used for energy production (electricity or heat), or in various industrial processes as raw substance for a range of products.[1] It can be purposely grown energy crops (e.g. miscanthus, switchgrass), wood or forest residues, waste from food crops (wheat straw, bagasse), horticulture (yard waste), food processing (corn cobs), animal farming (manure, rich in nitrogen and phosphorus), or human waste from sewage plants.[2]
Burning plant-derived biomass releases CO2, but it has still been classified as a renewable energy source in the EU and UN legal frameworks because photosynthesis cycles the CO2 back into new crops. In some cases, this recycling of CO2 from plants to atmosphere and back into plants can even be CO2 negative, as a relatively large portion of the CO2 is moved to the soil during each cycle.
Cofiring with biomass has increased in coal power plants, because it makes it possible to release less CO2 without the cost associated with building new infrastructure. Co-firing is not without issues however, often an upgrade of the biomass is most beneficial. Upgrading to higher grade fuels can be achieved by different methods, broadly classified as thermal, chemical, or biochemical (see below).
Biomass conversion
Thermal conversions
Thermal conversion processes use heat as the dominant mechanism to upgrade biomass into a better and more practical fuel. The basic alternatives are torrefaction, pyrolysis, and gasification, these are separated principally by the extent to which the chemical reactions involved are allowed to proceed (mainly controlled by the availability of oxygen and conversion temperature).
There are other less common, more experimental or proprietary thermal processes that may offer benefits, such as hydrothermal upgrading.[13] Some have been developed for use on high moisture content biomass, including aqueous slurries, and allow them to be converted into more convenient forms.
Chemical conversion
A range of chemical processes may be used to convert biomass into other forms, such as to produce a fuel that is more practical to store, transport and use, or to exploit some property of the process itself. Many of these processes are based in large part on similar coal-based processes, such as the Fischer-Tropsch synthesis Biomass can be converted into multiple commodity chemicals
Biochemical conversion
As biomass is a natural material, many highly efficient biochemical processes have developed in nature to break down the molecules of which biomass is composed, and many of these biochemical conversion processes can be harnessed. In most cases, microorganisms are used to perform the conversion process: anaerobic digestion, fermentation, and composting. 
Glycoside hydrolases are the enzymes involved in the degradation of the major fraction of biomass, such as polysaccharides present in starch and lignocellulose. Thermostable variants are gaining increasing roles as catalysts in biorefining applications, since recalcitrant biomass often needs thermal treatment for more efficient degradation. 
Electrochemical conversion
Biomass can be directly converted to electrical energy via electrochemical (electrocatalytic) oxidation of the material. This can be performed directly in a direct carbon fuel cell, direct liquid fuel cells such as direct ethanol fuel cell, a direct methanol fuel cell, a direct formic acid fuel cell, a L-ascorbic Acid Fuel Cell (vitamin C fuel cell), and a microbial fuel cell. The fuel can also be consumed indirectly via a fuel cell system containing a reformer which converts the biomass into a mixture of CO and H2 before it is consumed in the fuel cell. 
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