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This article needs additional quotes to verify. Please help improve this article by adding quotes to reliable sources. Non-sources of materials can be challenged and removed. Find sources: Biorecovery - News Newspaper Book Scientist JSTOR (October 2017) (Learn how and when to
remove this pattern of messages) Biorecovery is a process used to handle contaminated media, including water, soil and subsurface material, by changing environmental conditions to stimulate the growth of microorganisms and degrading targeted pollutants. In many cases, biorecoverables
are less expensive and more sustainable than other recovery alternatives. Biological treatment is a similar approach used to waste management, including wastewater, industrial waste and solid waste. Most biorecovery processes are associated with reactions to oxidation reduction, where
electronic intake (usually oxygen) or donor electrons (usually organic substrate) is added to stimulate oxidizers (e.g. hydrocarbons) to reduce oxidized pollutants (nitrate, perchlorate, oxidized metals, chlorinated solvents, explosives and fuel). In both of these approaches, additional nutrients,
vitamins, minerals and pH buffers can be added to optimize the conditions for microorganisms. In some cases, specialized microbial cultures (bioaugumentation) are added to further enhance biodegradation. Some examples of biorecovery related technologies are phyto-installation,
mycoremediation, bioventilation, bioledding, earthmoving, bioreactor, composting, bioaugumentation, risofiltration, and biostimulation. Chemistry Most biorecovery processes involve oxidation-reduction (Redox) reactions when a chemical species sacrifices an electron (electronic donor) to a
different species that takes an electron (electronic reception). During this process, the electron donor is said to oxidize while the electronic intake decreases. Common electronic techniques in biorecovery processes include oxygen, nitrates, manganese (III and IV), iron (III), sulfate, carbon
dioxide and some contaminants (chlorinated solvents, explosives, oxidized metals and radionuclides). Electronic donors include sugar, fats, alcohols, natural organic material, fuel hydrocarbons and various reduced organic pollutants. The potential of the redox for general biotransformation
reactions is shown in the table. Process Reaction Redox Potential (Eh in mV) Aerobic O2 - 4e - 4H → 2H2O 600 - 400 anaerobic detinification 2NO3 12H → N2 - 6H2O 500 → - 200 manganese IV reduction MnO2 200 Iron III Reduction Fe (OH)3 th e - 3H → Fe2 - 3H2O 300 - 100 sulfates
reduction SO42 → H2S and 4H2O 0 - 150 fermentation 2CH2O CO2 and CH4 No. 150 - 220 Aerobic biorecovery is the most common form of oxidative oxidative a process in which oxygen is provided as an electronic receiver for oil oxidation, polyaromatic hydrocarbons (PAHs), phenols
and other reduced pollutants. Oxygen is usually the preferred electronic receiver because of higher energy yields and because oxygen is needed for some enzyme systems to initiate the degradation process. Numerous laboratory and field studies have shown that microorganisms can
degrade a wide range of hydrocarbons, including components of gasoline, kerosene, diesel and jet fuel. Under ideal conditions, the level of biodegradation of aliphatic, alicyclic and aromatic compounds of low and moderate weight can be very high. As the molecular weight increases, the
compound also increases resistance to biodegradation. Common approaches to providing oxygen over the water table include earth-farming, composting and bioventilation. During land management, contaminated soil, sediment or sludge are incorporated into the soil surface and
periodically turned over (until now) using conventional agricultural equipment to aerate the mixture. Composting accelerates the biodegradation of pollutants by mixing waste that must be processed by a bulking agent, forming in piles, and periodically mixed to increase oxygen transmission.
Biovention is a process that increases the flow of oxygen or air into an unsaturated area of the soil, which increases the rate of natural degradation of the target hydrocarbon pollutant on the ground. Approaches to adding oxygen under water include recycling carbonated water through the
treatment area, adding pure oxygen or peroxide, and disengagement of air. Recycling systems usually consist of a combination of injectable wells or galleries and one or more recovery wells where groundwater extracted is processed, oxygenated, modified with nutrients and restored.
However, the amount of oxygen that can be provided with this method is limited to low oxygen solubility in water (8 to 10 mg/l for water in balance with air at typical temperatures). More oxygen can be provided by contacting water with pure oxygen or adding hydrogen peroxide (H2O2) to the
water. In some cases, hard calcium sludge or magnesium peroxide is injected under pressure through boring soil. These solid peroxides react with water releasing H2O2, which then decomposes by releasing oxygen. Air disengagement involves injecting air under pressure below water
level. Air injection pressure should be large enough to overcome hydrostatic water pressure and resistance to air flow through the soil. Anaerobic anaerobic biorecoveries may be for the treatment of a wide range of oxidized pollutants including chlorinated ethane (PCE, TCE, DCE, VC),
chlorinated ethane (TCA, DCA), chloromethane (CT, CF), chlorinated cyclical hydrocarbons, various energy energies (e.g. perchlororat, 6) 6) This process involves adding an electron donor to: 1) deplete background electronic techniques including oxygen, nitrate, oxidized iron and
manganese and sulfate; and 2) to stimulate biological and/or chemical reduction of oxidized pollutants. Hexavalent chromium (KRISI) and uranium (USIVI) can be reduced to less mobile and/or less toxic forms (e.g., Krzy III, OSI). Similarly, a reduction in sulfate levels to sulphide
(sulphidogenesis) can be used to deposit some metals (e.g. zinc, cadmium). The choice of substrate and injection method depends on the type and distribution of pollutants in the aquifer, hydrogeology and recovery goals. The substrate can be added using conventional installations well,
using direct push technology, or by excavating and filling such as permeable jet barriers (PRB) or biostenes. Slowly released foods consisting of food oils or solid substrates tend to remain in place for a long period of treatment. Soluble substrates or soluble products of slow-release
substrates fermentation can potentially migrate through advection and diffusion, providing wider but shorter treatment areas. The added organic substrates are first fermented into hydrogen (H2) and volatile fatty acids (WVD). VFS, including acetate, lactate, propionate and butirate, provide
carbon and energy for bacterial metabolism. Heavy metals Heavy metals, including cadmium, chromium, lead and uranium, are elements, so they cannot be biodegraded. However, biorecovery processes could potentially be used to reduce the mobility of these materials in the bowels,
reducing the potential for human and environmental impacts. The mobility of some metals, including chromium (Cr) and uranium (U), varies depending on the condition of the material's oxidation. Microorganisms can be used to reduce chromium toxicity and mobility by reducing hexavalent
chromium, Cr (VI) to trivalent Cr (III). Uranium can be reduced from a more mobile U/VI oxidation state to a less mobile U/IV oxidation state. Microorganisms are used in this process because the rate of contraction of these metals is often slow if catalysed with microbial interactions, studies
are also underway to develop methods to remove metals from water by increasing metal sorbing to cell walls. This approach has been evaluated for the treatment of cadmium, chromium and lead. Phyto-extraction processes concentrate pollutants in biomass for later removal. Supplements
In the case of biostimulation, the addition of nutrients that are limited to make the environment more suitable for biorecovery, nutrients such as nitrogen, phosphorus, oxygen and carbon can be added to the system for effectiveness of treatment. Many biological processes are pH sensitive
and function most effectively under near-neutral conditions. Low pH can interfere with pH of homeostasis or increase the solubility of toxic metals. Microorganisms can expend cellular energy to maintain homeostasis or cytoplasmic states can change in response to external pH changes.
Some anaerobics have adapted to low pH conditions by altering the flow of carbon and electrons, cellular morphology, membrane structure and protein synthesis. Biorecovery biorecovery restrictions can be used to fully mineralize organic pollutants, partially transform pollutants or alter their
mobility. Heavy metals and radionuclides are elements that cannot be biodegraded, but can be bio-converted into less mobile forms. In some cases, microbes do not completely mineralize the pollutant, potentially producing a more toxic compound. For example, in anaerobic conditions,
TCE reductive degalogenation can produce dichloroethylene (DCE) and vinyl chloride (VC), which are suspected or known carcinogens. However, the dehalococcoides microorganism can further reduce DCE and VC to a non-toxic ethane product. More research is needed to develop
methods to ensure that biodegradation products are less persistent and less toxic than the original contaminal. Thus, the metabolic and chemical pathways of microorganisms of interest should be known. In addition, knowledge of these pathways will help to develop new technologies that
can deal with sites that have an uneven distribution of pollutants. In addition, for biodegradation there should be a microbial population with a metabolic ability to degrade the pollutant, an environment with the right microbial growing conditions and the right amount of nutrients and pollutants.
The biological processes used by these microbes are very specific, so many environmental factors need to be taken into account and regulated. Thus, biorecovery processes must be specifically made in accordance with the conditions at the contaminated site. In addition, since many factors
are interdependent, small tests are usually carried out at the contaminated site before the procedure is carried out. However, it may be difficult to extrapolate the results of small test studies to large field operations. In many cases, biorecovery takes longer than other alternatives such as land
filling and burning. Genetic engineering Using genetic engineering to create organisms specifically designed for biorecovery is in the pre-research phase. Two categories of genes can be inserted into the body: degrading genes encoding proteins needed to degrade pollutants, and reporters'
genes, control the level of pollution. Numerous members of Pseudomonas have also been modified with the luxe gene, but for the detection of polyaromatic polyaromatic Mothballs. Field tests to release a modified organism have been successful on a moderately large scale. There are
concerns about the release and containment of genetically modified organisms into the environment due to the possibility of horizontal gene transfer. Genetically modified organisms are classified and controlled under the Toxic Substances Control Act of 1976 under the U.S. Environmental
Protection Agency. Action has been taken to address these problems. Organisms can be modified in such a way that they can survive and grow only under certain sets of environmental conditions. In addition, tracking of modified organisms can be prostino with the introduction of
bioluminescence genes for visual identification. Genetically modified organisms have been created to treat oil spills and break down some plastics (PET) see also Biological Portal Technology portal Fungi portal Biodegradation Bioleaching Bioremediation Radioactive Waste Biosurfactant
Chelation Dutch Standards Folkewall List of Environmental Topics Living Green Wall Mega Borg Oil Spill Microbial Biodegradation Mycoremediation Mycorrhizal Biorecovery Phytoremia Pseudomonas putida (used for oil degradation) Restoration of U.S. Ecology Microbics Xenocatabolism
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