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Introduction
The present work deals with bacteria that eat metals, and aims to know the bacteria that consume metals, for later conservation of our metals in industries.
However, the bacterium was found accidentally after performing unrelated experiments using light, a chalk-like form of manganese.
Jared Leadbetter, a professor of environmental microbiology at Caltech, had left a dirty glass jar of the substance to soak in tap water at the sink in the Caltech office before leaving for several months to work off-campus. When he returned, the vial was covered with dark material.
Also say that these organisms able to live in extreme conditions of temperature, acidity, alkalinity or chemical concentration, in your laboratory.
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(Delbert, 2021), these bacteria oxidize metals like iron, basically inducing the same disintegration that occurs during rust.
"Some metals can be recycled in smelters, but others, such as the hoppers of heavy trucks that can hold 50 tons of rock, cannot and are often discarded in Chile's Atacama Desert, home to most of the mining industry. country," reports AFP.
Metal-eating bacteria discovered by accident after 100 years
 By (Smith, 2020) Scientists at the California Institute of Technology (Caltech) have discovered a type of bacteria that eats metal.
The tiny microbes were discovered by accident while scientists were conducting experiments unrelated to manganese, a mineral often found in combination with iron.
Dr. Jared Leadbetter, professor of environmental microbiology at Caltech, left a glass vial covered with the substance to soak in his office sink.
He did not return to the office for several months while working off-campus, but upon returning he found the vial covered with a dark substance that he later discovered was oxidized manganese.
 "These are the first bacteria found to use manganese as a fuel source," said Leadbetter. “A wonderful aspect of microbes in nature is that they can metabolize seemingly unlikely materials, such as metals, producing useful energy for the cell.”
Metal-eating bacteria that can eat a fingernail in three days are found in the Andes
Second (Lea, 2021), Hungry microorganisms that were able to eat a nail in just three days can help clean up leftover mining waste. The metal-eating bacterium currently being tested in Chile could also provide a by-product that helps extract copper, making mining the metal more environmentally friendly.
Chilean biotechnologist Nadac Reales has been working with extremophiles, organisms capable of living in extreme conditions of temperature, acidity, alkalinity or chemical concentration, in her laboratory.
The 33-year-old researcher hopes the organism, an iron-oxidizing bacteria called Leptospirillum, could be used to clean up mining waste, one of Chile's main sources of pollution. The concept originally came to Reales when she was at university and conducting research into using microorganisms to extract copper at a mining facility.
“I realized that there were several needs in the mining industry, for example what happened to scrap metal,” Reales told Agence France-Presse.
Mining is a major industry in Chile, with around 10 to 15 percent of the South American country's gross domestic product coming from copper production. This leads to a lot of solid mining waste.
Metal diet bacteria discovered in dirty glassware
(Technology, 2020), Caltech microbiologists discovered bacteria that feed on manganese and use the metal as a source of calories. Such microbes were predicted to have existed for over a century, but none had been found or described until now.
“These are the first bacteria found to use manganese as a fuel source,” says Jared Leadbetter, a professor of environmental microbiology at Caltech who, in collaboration with postdoctoral scholar Hang Yu, describes the findings in the July 16 issue of Nature magazine. "A wonderful aspect of microbes in nature is that they can metabolize seemingly unlikely materials such as metals, producing useful energy for the cell."
The study also reveals that bacteria can use manganese to convert carbon dioxide into biomass, a process called chemosynthesis. Previously, researchers knew of bacteria and fungi that could oxidize manganese, or strip it of electrons, but they only speculated that yet-to-be-identified microbes might be able to harness the process to boost growth.
Leadbetter found the bacteria by chance after performing unrelated experiments using a light, chalk-like form of manganese. He'd left a dirty glass jar of the substance to soak in tap water in the sink in his Caltech office before leaving for several months to work off-campus. When he returned, the jar was covered with a dark material.
The black coating was in fact oxidized manganese generated by newly discovered bacteria that likely came from the tap water itself. "There is evidence that relatives of these creatures reside in groundwater, and some of Pasadena's drinking water is pumped from local aquifers," he says.
Manganese is one of the most abundant elements on the earth's surface. Manganese oxides take the form of a dark, lumpy substance and are common in nature; they have been found in underground deposits and can also form in water distribution systems.
"There is a whole body of environmental engineering literature on drinking water distribution systems clogged with manganese oxides," says Leadbetter. "But how and why this material is generated remains an enigma. Clearly, many scientists have considered bacteria that use manganese for energy to be responsible, but the evidence to support this idea has not been available until now."
The discovery helps researchers better understand the geochemistry of groundwater. It is known that bacteria can degrade pollutants in groundwater, a process called bioremediation. In doing so, several key organisms will "reduce" manganese oxide, meaning they donate electrons to it, similar to how humans use oxygen in the air. Scientists have wondered where manganese oxide comes from in the first place.
“The bacteria we discovered can produce it, so they enjoy a lifestyle that also serves to supply the other microbes with what they need to carry out reactions that we consider beneficial and desirable,” says Leadbetter.
The research findings also have possible relevance to understanding the manganese nodules that dot much of the seafloor. These round metallic balls, which can be as large as a grapefruit, have been known to marine researchers since the HMS Challenger cruises in the 1870s. Since then, these nodules have been found at the bottom of many of Earth's oceans. In recent years, mining companies have been making plans to harvest and exploit these nodules, because rare metals are often found concentrated in them.
But little is known about how nodules form in the first place. Yu and Leadbetter are now wondering whether microbes similar to the one they found in freshwater might play a role and plan to further investigate the mystery. “This underscores the need to better understand marine manganese nodules before they are decimated by mining,” says Yu.
 "This discovery by Jared and Hang fills a major intellectual gap in our understanding of Earth's elemental cycles and contributes to the many ways in which manganese, an obscure but common transition metal, has shaped the evolution of life on our planet." says Woodward Fischer, a professor of geobiology at Caltech, who was not involved in the study.
New metal-eating bacteria found by chance
 (landucci, 2020), states that a new scientific article originally published in the journal Nature, researchers at Caltech (California Institute of Technology) have discovered bacteria that can metabolize manganese, a type of metal widely used in the manufacture of steel alloys and which is one of the most abundant elements on the surface of planet Earth.
"Other bacteria that also feed on metal had already been discovered, such as Halomonas titanica, which takes its name because it was found on the hull of what was left of the Titanic ship. In the case of this organism, bumps that resemble rust are produced when it it adheres to the metal, while the recently discovered bacterium, which does not yet have an official name, performs a different process: it feeds on manganese residue, the one we know because it drips from batteries when they "leak".
Bacteria tend to have rather unusual preferences in choosing their food, ranging from leftover food to deep ocean hot springs, as not all of them need air to survive, or they can also feed on metal and human tissue, or "meat". live". So we constantly discover different ways they use to get their energy.
Comprised of two different species, the bacteria that were discovered by chance could use the metal and produce energy to sustain and grow in the most challenging environments. Although scientists have been predicting this for more than a century, this is the first bacterium to use manganese in chemosynthesis — a species of bacterial photosynthesis — which causes the organism in question to produce organic matter by oxidizing mineral substances without having to resort to the sunlight.
accidental discovery
Jared Leadbetter, a professor of environmental microbiology at Caltech and a co-author of the paper, left a jar of water and manganese in his office for months. The set was part of a previous experiment, where he used manganese chalk and the liquid straight from the tap. Upon returning from his absence, he found the jar coated with a black substance and immediately asked his team to assess the contents.
With the tests, they found that the two new species of bacteria that lived in the tap water during this period metabolized the residual manganese creating the black by-product identified as manganese oxide.
Some bacteria oxidize manganese and produce, from the aforementioned chemosynthesis, manganese oxide, but the functioning of this metabolism had never been revealed, that is, we still did not know how the bacteria generated this substance. The experiment was essential to this discovery.
According to Professor Leadbetter, in a statement from Caltech, these are the first bacteria found to use manganese as a fuel source. One of the important aspects about microbes in nature is that they can break down seemingly unlikely materials, producing useful energy for metabolic synthesis reactions.
Iron-eating bacteria will help build the hard drives of the future
According, (Grossmann, 2012), in the construction of hard drives, one of the things that is sought is the highest possible density of information per square centimeter, which means that it is necessary to build smaller and smaller magnets on their surface. This process uses big, clunky machines, and it's reaching its limit even though recent advances have made it possible to fit more bits into a square inch than the number of stars in the Milky Way.
Examining nature for inspiration, researchers at the University of Leeds in England, led by Dr Sarah Saniland, found a bacterium, Magnetospirilllum magneticum, that lives in oxygen-poor swamps and uses tiny crystals of magnetite to orient in water, traveling along the Earth's magnetic field lines. But magnetite crystals grow inside the bacteria; it ingests iron and a protein within it is responsible for creating the crystals of the strongest magnetic mineral known.
After knowing how the bacterium collects iron and forms the crystals inside it, the researchers created a process to do the same thing outside the bacterium, making magnets “grow”, which in the future could be used to create hard drives ( if they are not completely replaced by solid state memories, popularly known as “flash memories”). This process is different from the Chinese idea of ​​using the E. coli bacteria as a storage device.
But computers at the nanoscale need not only tiny hard drives, but nanowires as well. Masayoshi Tanaka, from the Tokyo University of Agriculture and Technology, and a long-time collaborator of Dr. Saniland, altered the protein a bit and managed to build strands of lipids with quantum dots particles of copper, indium and zinc sulfide that glow and conduct electricity, 40 nanometers in diameter.
According to Tanaka, the electrical properties of these wires can be controlled, and they can transfer information between different sets of cells in a biocomputer, as they are biocompatible. Biocompatibility allows them to also be used in surgery, for example.
The aim of the two groups is to examine the biological processes to create a kit of proteins and



Conclusion
It is concluded that there are bacteria that consume metals, such as corrosion is a way for bacteria to consume metals, which can be called oxides if the consumption is iron, it will be called iron oxide.
Some bacteria oxidize manganese and produce manganese oxide from it in chemosynthesis. From these tests, the scientists discovered that the new species of bacteria that lived in tap water during this period metabolized the residual manganese creating the black by-product identified as manganese oxide.
From this point of view, it allows technicians or engineers, metal users to know that metal-consuming bacteria exist in order to know how to preserve their material in industries, workshops and other conservation points.
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