Biomasses
Definition:
Biomass is the biologic material living or recently living organisms, and, according to the European Directive 2009/28/CE, it is “the biodegradable part of  products, wastes or biological material derived from agriculture (animal and plant substances), forestry and connected industries, included fish and aquaculture, and so the biodegradable part of urban and industrial refuses.” European Directive 2009/28/CE.
Classification and sources of biomasses
The term of biomass is usually related to plants or based- plant materials which are specifically called lignocellulosic biomass; but biomass also includes plant or animal matter that can be converted into fibers or other industrial chemicals, including biofuels.
Biomasses can be classified according to three criteria:
· content of water (if biomass is wet or dry)
· origin (if it came from plants or animals)
· vitality (if there are dead or living organisms inside its)
So we apply another distinction according to our criteria.
Biomasses classified according to origin:
· Phytomass: derived from vegetals
· Zoomassa: derived from animals
· Microbial Biomass: derived from microorganisms
Biomasses classified according to vitality:

· living biomass: if it contains living organisms
· dead biomass: if it contains dead organisms
Constitution of biomass
The organisms (living or dead) which are into the biomass, are made up of different compounds. The most important of them can be grouped in:
· Carbohydrates
· Lipids
· Proteins
 
Use of biomass
The concept of biomass can be seen from two points of view:
· Energetic

· Ecological 

                                    
Biomass and Energy
Biomass as energy source.
As an energy source, biomass can either be used directly via combustion to produce heat , or indirectly after converting it to various forms of biofuel. 
Wood remains the largest biomass energy source today; examples include forest residues (such as dead trees, branches and tree stumps), yard clippings, wood chips and even municipal solid waste. The largest source of energy from wood is pulping liquor or "black liquor," a waste product from processes of the pulp, paper and paperboard industry.

Principal uses of biomasses ( from an energetic point of view) are:
· production of thermal and electric energy (biopower)
· synthesis of fuel(biofuel)
Biomass heating system
Biomass heating systems generate heat from biomass.

The systems fall under the categories of:
· direct combustion,
· combined heat and power (CHP): Cogeneration or combined heat and power (CHP) is the use of   a heat engine or power station to simultaneously generate electricity and useful heat.
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THIS PROCESSES ARE ONLY TO GET ENERGY DIRECTLY FROM BIOMASSES.
Biogas
According to what we’ve seen before, biomass can be converted to obtain BIOGASS. Conversion is possible by using two methods:
· anaerobic/aerobic digestion

· fermentation

· Process
Biomass is closed in a digester (big container) and inside microorganisms can develop. These, with the fermentation of the waste, form the biogas.
Biofuel
Biomass can be converted to other usable forms of energy like methane gas or transportation fuels like ethanol and biodiesel. 
In fact, by the fermentation of plants rich in sugar, such as sugar cane, beet and corn, can be derived ethanol or ethyl alcohol, which can be used as fuel for combustion engines, in replacement of gasoline. From biomass oil (such as rapeseed and soybean) is possible obtain, through the transesterification, the biodiesel.
*Transesterification: Chemical process used to extract fuel from natural substances
For example the grain can be used for liquid transportation fuels while the straw can be burned to produce heat or electricity. 
Based on the source of biomass, biofuels are classified broadly into two major categories:
· First generation biofuels: are derived from sources such as sugarcane and corn starch etc. Sugars present in this biomass are fermented to produce bioethanol, an alcohol fuel which furthermore can be used directly in a fuel cell to produce electricity or serve as an additive to gasoline. 
· Second generation biofuels utilize non-food based biomass sources such as agriculture and municipal waste. It mostly consists of lignocellulosic biomass which is not edible and is a low value waste for many industries. 
Despite being the favored alternative, economical production of second generation biofuel is not yet achieved due to technological issues. These issues arise mainly due to chemical inertness and structural rigidity of lignocellulosic biomass.
Conversion of biomass to biofuel can be achieved through different methods which are broadly classified into: thermal, chemical, and biochemical methods.
· Thermal: processes that use heat as the dominant mechanism to convert biomass into another chemical form.
· Chemical: is the process which use some chemical processes to convert the biomass in fuel. Many of these processes are based in large part on similar coal-based processes, such as Fischer-Tropsch synthesis, methanol production, olefins (ethylene and propylene), and similar chemical or fuel feedstocks. 

In the group of the chemical process we can find the gasification, which is frequently done at atmospheric pressure and causes combustion of biomass to produce a combustible gas consisting of carbon monoxide, hydrogen, and traces of methane.
Conversion of biomass to biofuel can also be achieved via selective conversion of individual components of biomass.
These chemical are then further reacted to produce hydrogen or hydrocarbon fuels. 
Other chemical processes such as converting straight and waste vegetable oils into biodiesel is transesterification.
Biochemical: It is a conversion which makes use of the enzymes of bacteria and other microorganisms to break down biomass. In most cases, microorganisms are used to perform the conversion process: anaerobic digestion, fermentation, and composting.
Problems and benefits of biomass as a direct power source (combustion, biofuels and biogases).
Benefits: 
· Biodegradability

· The use of biomass as an energy source does not cause the release of more carbon dioxide (CO2), the main responsible for the greenhouse effect.
MAIN PROBLEMS
1)Using biomass as a fuel produces:
· carbon monoxide(CO) and carbon dioxide (CO2) emission with the combustion, however these emissions will be absorbed by the growing plants (previously used to have biomasses) creating a chain of carbon dioxide which so doesn’t increase in atmosphere with the combustion of biomass. 
· NOx (nitrogen oxides), VOCs (volatile organic compounds), particulates and other pollutants.
· Particulate Matter (PM) and “Black carbon”(BC).
These two types of gaseous substances are usually caused by open-burning of biomasses and contribute to the greenhouse effect.
· BLACK CARBON
A pollutant created by combustion of fossil fuels, biofuels, and biomass – is possibly the second largest contributor to global warming. It is able to absorb sunlight.
BC gasses are introduced into atmosphere with vehicular traffic (especially diesel power), from agricultural machinery and off-road vehicles in general, from ships, from residential heating (small wood stoves, pellet or coal) and the open burning of biomass (forest fires or agricultural waste from pruning).
According to current studies, BC contribute to the warming of the Earth, because they absorb and disperse solar radiations causing climatic changes.
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HEALTH EFFECTS
2) Other Problems:
· utilizing food based resources for fuel production aggravates food shortage problem
· Use of fertilizers
· Weather (related to the growth of the plants)
· Not constant production
· Political programs to reduce waste

Biomass (Ecology )
Biomass, in ecology, is the mass of living biological organisms in a given area or ecosystem at a given time. For example, in a salmon fishery, the salmon biomass might be regarded as the total wet weight the salmons would have if they were taken out of the water. In other contexts, biomass can be measured in terms of the dried organic mass, so perhaps only 30% of the actual weight might count, the rest being water. Sometimes, in stricter scientific applications, biomass is measured as the mass of organically bound carbon (C) that is present.
Ecological pyramid 
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A biomass pyramid is a graphical representation that shows for a given ecosystem the amount of biomass (and biological productivity) at each trophic level.
*trophic level= position occupied by an organism in a food or ecological chain.
The bottom of the pyramid represents the primary producers (autotrophs). The primary producers take energy from the environment in the form of sunlight or inorganic chemicals and use it to create energy-rich molecules such as carbohydrates. This mechanism is called primary production. The pyramid then proceeds through the various trophic levels to the apex predators at the top.

We can classify biomasses in three categories:
Terrestrial biomass.
Generally it decreases markedly at each higher trophic level (plants, herbivores, carnivores). Examples of terrestrial producers are grasses, trees and shrubs.  The levels with the least biomass are the highest predators in the food chain, such as foxes and eagles.
In a temperate grassland, grasses and other plants are the primary producers at the bottom of the pyramid, then come the primary consumers, such as grasshoppers, voles and bison, followed by the secondary consumers, shrews, hawks and small cats. Finally the tertiary consumers, large cats and wolves.
In the ocean the food chain typically starts with phytoplankton, and follows the course:
Phytoplankton → zooplankton → predatory zooplankton → filter feeders → predatory fish
Phytoplankton are the main primary producers at the bottom of the marine food chain.
Zooplankton comprises the second level in the food chain, and includes small crustaceans, such as copepods and krill, and the larva of fish, lobsters and crabs.
In turn, small zooplankton is consumed by both larger predatory zooplankters, such as krilles, and by forage fish. This makes up the third level in the food chain.
Apex predators, such as orcas, which can consume seals, and shortfin mako sharks, which can consume swordfish, make up the fifth trophic level.
Bacterial biomass 
There are typically 40 million bacterial cells in a gram of soil and a million bacterial cells in a millilitre of fresh water. In all, it has been estimated that there are about five million trillion bacteria on Earth with a total biomass equaling that of plants. Some researchers believe that the total biomass of bacteria exceeds that of all plants and animals.
Global biomass 
Estimates for the global biomass of species and higher level groups are not always consistent across the literature. Apart from bacteria, the total global biomass has been estimated at about 560 billion tons C. Most of this biomass is found on land. On land, there is about 1,000 times more plant biomass than animal biomass. About 18% of this plant biomass is eaten by the land animals. However, in the ocean, the animal biomass is nearly 30 times larger than the plant biomass.
We must also speak of the global rate production; net primary production is the rate at which new biomass is generated, mainly due to photosynthesis. Global primary production can be estimated from satellite observations. Satellites scan the normalised difference vegetation index over terrestrial habitats, and scan sea-surface chlorophyll levels over oceans. Thus, the total photoautotrophic primary production for the Earth is about 104.9 billion tons C/yr. However, there is a much more significant difference in standing stocks, while accounting for almost half of total annual production, oceanic autotrophs account for only about 0.2% of the total biomass. Autotrophs may have the highest global proportion of biomass, but they are closely rivaled or surpassed by microbes.
