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Enjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more with our new model update. Your generated images will be more polished thanever.See What's NewExplore how consumers want to see climate stories told today, and what that means for yourvisuals.Download Our Latest VisualGPS ReportData-backed
trends. Generative Al demos. Answers to your usage rights questions. Our original video podcast covers it allnow ondemand.Watch NowEnjoy sharper detail, more accurate color, lifelike lighting, believable backgrounds, and more with our new model update. Your generated images will be more polished thanever.See What's NewExplore how
consumers want to see climate stories told today, and what that means for yourvisuals.Download Our Latest VisualGPS ReportData-backed trends. Generative AI demos. Answers to your usage rights questions. Our original video podcast covers it allnow ondemand.Watch NowEnjoy sharper detail, more accurate color, lifelike lighting, believable
backgrounds, and more with our new model update. Your generated images will be more polished thanever.See What's NewExplore how consumers want to see climate stories told today, and what that means for yourvisuals.Download Our Latest VisualGPS ReportData-backed trends. Generative AI demos. Answers to your usage rights questions. Our
original video podcast covers it allnow ondemand.Watch NowInorganic carbon refers to carbon compounds that do not contain carbon-hydrogen bonds, such as carbon dioxide (CO2) and carbonates. It is typically found in the atmosphere, oceans, and rocks. In contrast, organic carbon refers to carbon compounds that contain carbon-hydrogen bonds,
such as carbohydrates, lipids, proteins, and nucleic acids. Organic carbon is primarily found in living organisms, including plants, animals, and microorganisms. While inorganic carbon plays a crucial role in the carbon cycle and climate regulation, organic carbon is essential for life as it forms the basis of biomolecules and provides energy for cellular
processes. Carbon is an essential element for life on Earth, and it exists in both inorganic and organic forms. Inorganic carbon refers to carbon compounds that do not contain carbon-hydrogen (C-H) bonds, while organic carbon refers to carbon compounds that do contain C-H bonds. These two forms of carbon have distinct attributes and play
different roles in various natural processes. In this article, we will explore and compare the attributes of inorganic carbon and organic carbon.Physical Propertiesin terms of physical properties, inorganic carbon compounds are generally found in the form of minerals, gases, or dissolved in water. Examples of inorganic carbon compounds include
carbon dioxide (CO2), carbonates (such as calcium carbonate), and bicarbonates. Inorganic carbon compounds are typically solid or gaseous at room temperature and pressure.On the other hand, organic carbon compounds are primarily found in living organisms or derived from them. They can exist in various forms, including solids, liquids, and
gases. Organic carbon compounds have a wide range of physical properties depending on their specific structure and composition. For instance, organic compounds like sugars and alcohols are typically solid or liquid, while hydrocarbons like methane and ethane are gases at room temperature and pressure.Chemical CompositionThe chemical
composition of inorganic carbon compounds primarily consists of carbon and other elements such as oxygen, hydrogen, and metals. Inorganic carbon compounds often form through geological processes, such as the weathering of rocks or volcanic activity. Carbon dioxide (CO2), the most abundant inorganic carbon compound, consists of one carbon
atom bonded to two oxygen atoms.On the other hand, organic carbon compounds are composed of carbon, hydrogen, and other elements such as oxygen, nitrogen, sulfur, and phosphorus. These compounds are typically formed through biological processes, such as photosynthesis in plants or metabolic reactions in living organisms. The presence of
carbon-hydrogen (C-H) bonds is a defining characteristic of organic carbon compounds, giving them unique chemical properties and reactivity.Role in the Carbon Cyclelnorganic carbon compounds play a crucial role in the global carbon cycle. Carbon dioxide (CO2) is a key greenhouse gas that regulates Earth's climate. It is released into the
atmosphere through natural processes like respiration, volcanic eruptions, and the decay of organic matter. Inorganic carbon compounds also dissolve in water, forming carbonic acid (H2CO3), which plays a role in the weathering of rocks and the formation of caves.Organic carbon compounds, on the other hand, are central to the biological carbon
cycle. Through photosynthesis, plants and other photosynthetic organisms convert inorganic carbon dioxide into organic carbon compounds, primarily glucose (C6H1206). This process not only provides energy for the organisms but also removes carbon dioxide from the atmosphere, helping to mitigate climate change. Organic carbon compounds are
then passed through the food chain, with carbon being transferred from one organism to another through consumption and decomposition.Environmental ImpactInorganic carbon compounds, particularly carbon dioxide, have a significant impact on the environment. The burning of fossil fuels releases large amounts of carbon dioxide into the
atmosphere, contributing to the greenhouse effect and global warming. Increased levels of carbon dioxide in the atmosphere have led to climate change, affecting weather patterns, sea levels, and ecosystems worldwide.Organic carbon compounds also have environmental implications. The decomposition of organic matter, such as dead plants and
animals, releases carbon dioxide and methane (CH4) into the atmosphere. Methane is a potent greenhouse gas, contributing to climate change. Additionally, excessive nutrient runoff from agricultural practices can lead to the eutrophication of water bodies, causing harmful algal blooms and oxygen depletion due to the decomposition of organic
matter.ApplicationsInorganic carbon compounds find various applications in different industries. Carbon dioxide is widely used in the food and beverage industry for carbonation, preservation, and as a cooling agent. It is also utilized in fire extinguishers and as a raw material in the production of chemicals, plastics, and fuels. Carbonates, such as
calcium carbonate, are essential in construction materials like cement and as supplements in agriculture to neutralize soil acidity.Organic carbon compounds have diverse applications across numerous fields. They are the basis for the production of fuels like gasoline, diesel, and natural gas. Organic compounds are also used in the manufacturing of
pharmaceuticals, plastics, solvents, dyes, and many other industrial products. Additionally, organic carbon compounds play a vital role in agriculture as fertilizers, pesticides, and soil conditioners.Conclusionln summary, inorganic carbon and organic carbon have distinct attributes and roles in various natural processes. Inorganic carbon compounds
are typically found in minerals, gases, or dissolved in water, while organic carbon compounds are primarily present in living organisms or derived from them. Inorganic carbon compounds often form through geological processes, while organic carbon compounds are formed through biological processes. Both forms of carbon play crucial roles in the
carbon cycle and have significant environmental impacts. Furthermore, they find numerous applications in various industries, contributing to our daily lives and the global economy. Comparisons may contain inaccurate information about people, places, or facts. Please report any issues.Carbon is a chemical element with the symbol C and atomic
number 6, known for its ability to form a wide variety of compounds. Fixed carbon, on the other hand, refers to the portion of carbon in a substance that remains after volatile matter is driven off through heating. While carbon is a fundamental building block of life and has numerous applications in industry, fixed carbon is primarily used in the
analysis of coal and other carbonaceous materials to determine their heating value and combustion properties. Both forms of carbon play important roles in various processes and industries, but fixed carbon specifically provides valuable information about the quality and energy content of carbon-containing materials. Carbon and fixed carbon are two
important terms in the field of chemistry and materials science. While they may sound similar, they have distinct attributes that set them apart. In this article, we will explore the differences between carbon and fixed carbon, including their properties, uses, and significance in various industries.CarbonCarbon is a chemical element with the symbol C
and atomic number 6. It is a nonmetal that can exist in different forms, including graphite, diamond, and amorphous carbon. Carbon is known for its ability to form strong covalent bonds with other elements, making it a key building block for organic compounds. It is also a crucial element in the carbon cycle, playing a vital role in the Earth's
ecosystem.One of the most common forms of carbon is graphite, which is a soft, black material with a layered structure. Graphite is a good conductor of electricity and heat, making it useful in various applications such as batteries, lubricants, and electrodes. Another form of carbon is diamond, which is a hard, transparent crystal with a high
refractive index. Diamonds are prized for their beauty and durability, making them popular in jewelry and cutting tools.Carbon is also present in the atmosphere as carbon dioxide (CO2), a greenhouse gas that contributes to global warming. While carbon is essential for life on Earth, excessive carbon emissions from human activities have led to
environmental concerns such as climate change. As a result, there is a growing emphasis on reducing carbon emissions and transitioning to renewable energy sources.Fixed CarbonFixed carbon is a term used in the context of coal and other fossil fuels. It refers to the solid carbonaceous material left after volatile matter has been driven off by heating.
Fixed carbon content is an important parameter in determining the quality and energy content of coal. Higher fixed carbon content indicates a higher energy value and better combustion efficiency.Fixed carbon content is typically measured through proximate analysis, which involves heating a sample of coal in a controlled environment to determine
the percentage of volatile matter, fixed carbon, ash, and moisture. The fixed carbon content of coal can vary depending on its rank and composition. Anthracite coal, for example, has a higher fixed carbon content than bituminous coal.Fixed carbon plays a crucial role in the industrial and energy sectors. It is used as a fuel source for power generation,
heating, and industrial processes. Coal with high fixed carbon content is preferred for its energy efficiency and lower emissions. However, the combustion of coal also releases pollutants such as sulfur dioxide and nitrogen oxides, which can have negative environmental impacts.ComparisonProperties: Carbon exists in various forms, including graphite
and diamond, with distinct physical and chemical properties. Fixed carbon, on the other hand, refers to the solid carbonaceous material in coal after volatile matter has been removed.Uses: Carbon is used in a wide range of applications, from electronics to jewelry, due to its unique properties. Fixed carbon is primarily used as a fuel source for power
generation and industrial processes.Significance: Carbon is essential for life on Earth and plays a key role in the carbon cycle. Fixed carbon is important for the energy sector and is a major source of greenhouse gas emissions.Conclusionln conclusion, carbon and fixed carbon are two distinct terms with different meanings and applications. Carbon is
a versatile element with various forms and uses, while fixed carbon is a specific term used in the context of coal and fossil fuels. Understanding the differences between carbon and fixed carbon is essential for anyone working in the fields of chemistry, materials science, or energy production. Comparisons may contain inaccurate information about
people, places, or facts. Please report any issues. Anyone who is confused about the concept of carbon dioxide equivalent is in good company. As business and IT teams begin their journey to sustainability, they'll encounter a number of new terms. Two common terms are carbon dioxide (CO2) and carbon dioxide equivalent (COZ2e). Both relate to
global warming and climate change. The first -- CO2 -- can be used as a metric, but is first and foremost a specific type of greenhouse gas -- carbon dioxide. CO2e, on the other hand, collects all the different greenhouse gas emissions a company or other entity generates and translates that into a single number. This article covers the following areas:
What greenhouse gases are. Why CO2e is a more useful metric than CO2. CO2e and Global Warming Potential. CO2e to understand the carbon footprint. Reasons to assess the carbon footprint. Carbon footprint calculation tools. To understand the difference between carbon dioxide and carbon dioxide equivalent, it's important to first understand what
greenhouse gases are and why they matter. In the simplest terms: Greenhouse gases are those that magnify sunlight and trap heat in the earth's atmosphere. Greenhouse gases from human activities are the main driver of climate change, according to the International Panel for Climate Change (IPCC) and other climate scientists and bodies, including
the United States Environmental Protection Agency. "From 1990 to 2019, the total warming effect from greenhouse gases added by humans to the Earth's atmosphere increased by 45 percent," according to the EPA. Carbon dioxide on its own increased the warming effect by 36%, according to the EPA. Greenhouse gases are heating up the Earth and
causing rising sea levels, more flooding, hurricanes, fires and droughts, to name just a few problems. These problems, in turn, are also creating issues for companies and their IT teams, including putting business continuity at risk, creating supply chain disruptions and challenging leaders to think of sustainability, perhaps for the first time. Modern
lifestyles -- with their reliance on the production and consumption of fossil fuels -- produce the excesses of carbon dioxide and other greenhouse gases that drive climate change. Each greenhouse gas has particular sources and effects. Carbon dioxide is released when people use oil, gas and other petroleum-based fuels -- including for IT and supply
chains -- and when people cut down or burn forests. In 2021, CO2 made up about 80% of all human-caused greenhouse gas emissions, according to the EPA. Moreover, CO2 has contributed more to climate change than anything else between 1750 and 2011, according to the Union of Concerned Scientists, a science-based nonprofit organization. But
CO2 isn't the only greenhouse gas that's driving climate change. Other greenhouse gases -- such as methane, nitrous oxide and fluorinated gases -- also have powerfully harmful effects on the environment. Methane, in particular, is coming under scrutiny since it traps more heat per molecule than carbon dioxide. Methane emissions account for about
15% of global greenhouse gas emissions, according to the EPA. That's largely from animal agriculture. For example, every year, 1.5 billion cattle raised for meat emit at least 231 billion pounds of methane into the atmosphere. As for the rest of the greenhouse gas emissions, ozone, water vapor, nitrous oxides and fluorinated gases such as
hydrofluorocarbons (HFCs) and chlorofluorocarbons comprise the remaining 5% of greenhouse gases. To understand CO2e requires first understanding the concept of Global Warming Potential (GWP). Both GWP and CO2e enable climate experts, legislators, businesses and others a shared metric to quantify the impact of GHGs. The first compares and
the second collects. Carbon dioxide, methane and other climate change-contributing greenhouse gases have different potencies and remain in the atmosphere for different lengths of time. For example, human-caused carbon dioxide stays in the atmosphere for tens of thousands of years, while methane remains for only about a decade. However,
methane traps way more heat than does CO2. The GWP framework, first introduced by the IPCC, gives a standard way to compare these and other GHGs. It compares the heat-trapping potency of one unit of a particular greenhouse gas against an equivalent unit of equivalent of carbon dioxide over a set period of time, usually 100 years. The GWP
gives people a way to approximate the effect of greenhouse gas emissions on the climate. CO2 has a GWP of 1 because it is the benchmark. Values of other greenhouse gases are updated as new IPCC assessments are released. For example, methane has a GWP of 27 to 30. In other words, methane has 27 to 30 times more warming potential than
carbon dioxide. This means even though methane stays in the atmosphere for a shorter amount of time, this GHG is still urgent to address. CO2e uses the Global Warming Potential as a basis to collect all the GHGs into a single number. In the broadest terms, this number is calculated by multiplying the mass of a the greenhouse gas in question by its
GWP. As more companies focus on environmental, social and governance (ESG) goals in response to government regulations and consumer demand, they are also beginning to focus on understanding their carbon footprint. The carbon footprint measures the total amount of greenhouse gases a company or person generates, and that requires knowing
the CO2e -- and not just the CO2. The Carbon Trust, a climate-focused consultancy based in London, England, U.K., notes that when a company has visibility into its carbon footprint, it can accomplish the following gains: Assess potential savings opportunities, by reducing energy consumption, for example. Become a more attractive organization to do
business with in the eyes of both customers and investors. Develop a benchmark against which it can monitor the advancements it's making in relation to greenhouse gas emission reduction. Evaluate how to decrease the greenhouse gas emissions it generates. Identify the sources of its emissions. Manage business risk, particularly for the long term.
"The Greenhouse Gas Protocol Corporate Accounting and Reporting Standard," published by the World Business Council for Sustainable Development and the World Resources Institute, notes that carbon footprint calculation tools fall under two main categories: Tools that are "sector-specific," such as aluminum, cement, iron and steel, office-based
organizations, oil and gas, and pulp and paper. Tools that are designed for use across sectors, and that measure things like the use of HFCs in air-conditioning and refrigeration, mobile combustion of vehicles, and stationary combustion of electricity. The Greenhouse Gas Protocol recognizes that most organizations need to use multiple calculation
tools to account for all their emissions. It cites an aluminum production facility as an example. This specific case would require: Aluminum production-specific emissions calculation. Stationary combustion emissions calculations that take into consideration purchased electricity or onsite energy production. Mobile combustion emissions calculations for
business travel, HFC consumption, and transportation of materials. Several carbon footprint calculators exist, including the following: To better understand carbon accounting, business and IT leaders should also understand Scope 1, Scope 2, and Scope 3 emissions, and ESG reporting frameworks. Carolyn Heinze is a Paris-based freelance writer. She
covers several technology and business areas, including HR software and sustainability. Diann Daniel is an executive editor at Informa TechTarget overseeing Sustainability and ESG and other sites. Guilliean Pacheco is a former associate editor at Informa TechTarget. Quantitative observation is the type of observation that deals in quantifiable
variables, things that you can use numbers to express. In contrast, qualitative observation focusesRead more Push and pull factors of migration are driven by the push of conflict, extreme hardship, war, lack of economic opportunities, etc. combined with the pullRead more One of the main factors to take into account when looking at an IQ score is the
age of the person that has taken theRead more An experimental control is used in scientific experiments to minimize the effect of variables which are not the interest of the study. The control canRead more The highest IQ possible in the worldis theoretically 200, although some people have been known to have an IQ of above 200. Lets discuss
howRead more The 3 types of volcanoes are stratovolcano (also known as a composite volcano), cinder cone volcano, and shield volcano. Each one is different in itsRead more Broadly speaking, the general public doesnt read scientific journals. Most people subscribe tomagazines likeTimeorReaders Digest, not academic publications
likeNatureorScience. Yet this doesnt mean that scientificRead more A great debate of United States politics in the 20th century rages on. The moment Donald Trump took to the White House as the unlikeliestRead more Imagine getting on a plane in London, taking a three-hour nap, and then waking up in New York City. For the start-up company
Boom Supersonic,Read more Planes dont just disappear. On March 8th, 2014, people all around the world said some version of that sentence to themselves as global media outletsRead more When the editors of the popular United Kingdom-based publication The Guardian decided to publish an article with the title, Want to fight climate change?
HaveRead more Carbon and coal are both forms of carbon, but they have distinct differences. Carbon is a naturally occurring element that is found in various forms, such as graphite and diamond. It is essential for life and is present in all living organisms. Coal, on the other hand, is a fossil fuel that is formed from the remains of plants and trees that
have been compressed and heated over millions of years. While carbon is a versatile element used in a variety of applications, coal is primarily used as a source of energy for electricity generation and heating. Carbon and coal are two substances that are often confused due to their similar names and properties. However, they are quite different in
terms of their composition, uses, and environmental impact. In this article, we will explore the attributes of carbon and coal and compare them in various aspects.CompositionCarbon is a chemical element with the symbol C and atomic number 6. It is a non-metal that can exist in different forms, including graphite, diamond, and amorphous carbon.
Carbon is the fourth most abundant element in the universe by mass and plays a crucial role in the chemistry of life. On the other hand, coal is a combustible black or brownish-black sedimentary rock composed primarily of carbon along with various other elements such as hydrogen, sulfur, oxygen, and nitrogen. Coal is formed from the remains of
plants that lived millions of years ago and underwent geological processes.Physical PropertiesCarbon is a solid at room temperature and pressure, with a density of about 2.267 grams per cubic centimeter. It has a high melting point of 3550 degrees Celsius and a boiling point of 4827 degrees Celsius. Carbon is known for its ability to form strong
covalent bonds with other elements, making it essential for the structure of organic compounds. Coal, on the other hand, is also a solid at room temperature but has a lower density compared to pure carbon. It is brittle and can easily break into pieces, with a black or brown color depending on its composition.UsesCarbon has a wide range of uses in
various industries and applications. It is used as a key component in steelmaking, where it acts as a reducing agent to remove impurities from iron ore. Carbon is also used in the production of graphite electrodes for electric arc furnaces, as well as in the manufacturing of carbon black for tires and other rubber products. Additionally, carbon is a vital
element in organic chemistry, serving as the building block for countless compounds essential for life. Coal, on the other hand, is primarily used as a fuel for generating electricity and heat. It is burned in power plants to produce steam, which drives turbines to generate electricity. Coal is also used in the production of coke for steelmaking and as a
source of heat in residential and industrial settings.Environmental ImpactCarbon, in its various forms, has both positive and negative environmental impacts. On the positive side, carbon is a vital element for life on Earth, serving as the basis for organic compounds essential for living organisms. However, the burning of fossil fuels such as coal
releases carbon dioxide into the atmosphere, contributing to global warming and climate change. Coal, in particular, is a major source of greenhouse gas emissions and air pollution, leading to respiratory problems and environmental degradation. Efforts are being made to reduce the use of coal and transition to cleaner energy sources to mitigate the
environmental impact of carbon emissions.ConclusionIn conclusion, carbon and coal are two distinct substances with unique properties and uses. While carbon is a versatile element with various industrial applications, coal is primarily used as a fuel source for electricity generation. Both substances have environmental implications, with carbon
emissions from coal combustion contributing to climate change. It is essential to understand the differences between carbon and coal to make informed decisions about their use and impact on the environment. Comparisons may contain inaccurate information about people, places, or facts. Please report any issues.What is the difference
betweencarbon monoxideandcarbon dioxide? If you confuse the two, youre not alone. Youre probably aware that they are two different gasesbut which one is the good one and which is the bad one? Is it even correct to classify them that way? Before getting into how and where carbon monoxide (CO) and carbon dioxide (CO2) affect people and the
environment and how to test for them, lets get a basic understanding of where they come from. Both gases are a combination of carbon and oxygen, which is why their names are similar. But these gases are created through different chemical reactions.Where Does Carbon Dioxide Come From?Carbon dioxide is the result of complete combustion.
Complete combustion is a chemical reaction in which a hydrocarbon reacts with oxygen to produce carbon dioxide and water. Complete combustion often (but not always) involves a flame. Youre witnessing complete combustion when you watch a candle burn: candle wax is a hydrocarbon, which reacts with oxygen in the air and the heat from the lit
wick. The carbon dioxide is released into the air as a colorless and odorless gas. It is alargely non-reactive gas, and once released, it quickly mixes throughout the atmosphere.Carbon dioxide is also produced through industrial processes.Industrial plantsthat produce hydrogen orammoniafrom natural gas, coal, or large-volume fermentation operations
are some of the largest commercial producers of carbon dioxide. Carbon dioxide has many applications in thefood and beverage industry, including carbonating drinks.Where Does Carbon Monoxide Come From?Carbon monoxide, on the other hand, is the result of incomplete combustion. Incomplete combustion happens when there is a limited supply
of air, so only half as much oxygen adds to the carbon, forming carbon monoxide (CO = one oxygen atom, CO2 = two oxygen atoms).Unlike carbon dioxide, carbon monoxide does not occur naturally in the atmosphere. It is created through the incomplete combustion of coal, natural gas, and oil. Low levels ofoxygenand low temperatures lead to carbon
monoxide in the combustion mixture.Dangerous levels of carbon monoxide can be produced by any fuel-burning appliance, including gas furnaces, gas stoves, gas dryers, gas water heaters, fireplaces, and cars. As a colorless and odorless gas, you cant identify it withoutgas detectors.In industrial settings, the internal combustion engine is the chief
source of carbon monoxide. Many furnaces and ovens produce large amounts of the gas, especially when they are not maintained properly. Truck drivers, forklift operators, or people working near this type of equipment are at a higher risk of exposure. Workers near or within enclosed areas orconfined spacessuch as manholes, garages, tunnels,
loading docks, warehouses, vehicle repair shops, and splicing vehicles are also at risk.While carbon monoxide is usually an unwanted by-product, packaged carbon monoxide is used in a variety of industries including metal fabrication, chemical manufacturing, pharmaceuticals, electronic and semiconductor applications, and for reducing ores when
manufacturing metal carbonyls.Health Risks for Carbon Monoxide and Carbon DioxideWhile carbon dioxide poisoning is rare, a high concentration of it in aconfined spacecan be toxic. Excess carbon dioxide uses up space in the air instead ofoxygen, creating an environment for asphyxiation. Symptoms of mild carbon dioxide poisoning include
headaches and dizziness at concentrations less than 30,000 ppm. At 80,000 ppm, CO2 can be life-threatening. As a reference, OSHA (Occupational Safety and Health Administration) has set a CO2 permissible exposure limit (PEL) of 5,000 ppm over an eight-hour period and 30,000 ppm over a 10-minute period.Carbon monoxideis a far more
dangerous gas. Also referred to as theSilent Killer,carbon monoxide is a colorless, odorless, tasteless, and non-irritating gas, so the early signs of poisoning are difficult to detect. The Centers for Disease Control and Prevention estimate that more than 50,000 people in the U.S. are hospitalized for symptoms of carbon monoxide poisoning, while over
430 people die annually from the gas.[3]Carbon monoxide is so dangerous because it binds to the parts of your blood that carry oxygen molecules, so it chemically blocks your body and organs from getting the oxygen it needs. The current OSHA permissible exposure limit (PEL) for carbon monoxide is 50 ppm averaged over eight hours much lower
than the PEL for carbon dioxide. The exposure level considered immediately dangerous to life and health (IDLH) is 1500 ppm.Using Gas Detectors to Measure Carbon Monoxide and Carbon DioxideWhen it comes to choosing an industrialgas detectorfor the workplace, a single-gas carbon monoxide detector will not measure carbon dioxide levels, nor
does it work the other way around. The sensors are specific for each gas. The good news is you have several options when it comes to the bestgas detector for monitoring carbon monoxide and/or carbon dioxide, includingpersonal single-gas monitors, multi-gas monitors, andarea monitors. The most important factor in choosing the right instrument is
that you understand the environment and properties of the gas or gases youll be monitoring.[1] 2] 3] Carbon dioxide (COZ2) and carbon monoxide (CO) are two of the most commonly known gases in our environment. While they may sound similar, these gases have some key different in their properties, effects, and risks. Understanding the differences
between CO2 and CO is crucial for both environmental awareness and personal safety. Carbon dioxide (CO2) and carbon monoxide (CO) are two of the most commonly known gases in our environment. While they may sound similar, these gases have some key differences in their properties, effects, and risks. Understanding the differences between
CO2 and CO is crucial for health and personal safety.What is Carbon Dioxide (CO2)?Carbon dioxide (COZ2) is a naturally occurring gas that plays an essential role in the Earth's atmosphere. It consists of one carbon atom and two oxygen atoms and is a key component of the planet's carbon cycle.CO2 is produced through natural processes such as
respiration (breathing), volcanic eruptions, and the decay of organic matter. However, human activities such as the burning of fossil fuels and deforestation have led to increased CO2 levels globally. Even day-to-day activities like usage of combustion appliances, poor ventilation, and smoking tabaco products can create an excess of CO2 levels,
worsening indoor air quality.Key Characteristics of CO2:Colorless, tasteless, and odorlessOccurs naturally in the atmosphereEssential for plant photosynthesisHeavier than natural airNon-flammableCan accumulate in enclosed spaces and is dangerous at high levelsWhy is CO2 Dangerous?CO?2 is an essential part of many industries but must be
properly managed to ensure safety and efficiency. In enclosed environments like restaurants, bars, grow houses, and industrial workplaces, CO2 can accumulate to dangerous levels, posing serious health risks.According to theUSDA Food Safety and Inspection Service, low levels of CO2 exposure can lead to headache and drowsiness. At high enough
levels of exposure, rapid breathing, confusion, increased cardiac output, elevated blood pressure, increased arrhythmias, and even suffocation can occur. Ensuring these spaces are equipped with reliable CO2 monitoring and tank services is crucial for both safety and operational efficiency.What is Carbon Monoxide (CO)?Carbon monoxide (CO) is a
completely different gas, also having a dangerous reputation. It consists of one carbon atom and one oxygen atom and is primarily produced by the incomplete combustion of carbon-based fuels such as gasoline, wood, charcoal, and propane.Much like CO2, CO is odorless, colorless, and can be deadly when inhaled in high concentrations.Key
Characteristics of CO:Colorless, tasteless, and odorlessProduced by incomplete combustionLighter than air and can quickly spread in enclosed spacesFlammable and can pose an explosion risk in certain conditionsHighly toxic to humans and animalsWhy is CO Dangerous?Unlike CO2, which is relatively harmless at normal atmospheric levels, CO is
extremely toxic, even at low levels.According to theNational Library of Medicine, when inhaled, CO binds to hemoglobin in the blood, preventing oxygen from being transported throughout the body. This can lead to symptoms such as dizziness, headaches, confusion, and, in severe cases, unconsciousness or death.Common sources of CO poisoning
include malfunctioning furnaces, car exhaust in enclosed spaces, and the use of fuel-burning appliances indoors without proper ventilation.Key Differences Between CO2 and COFeatureCarbon Dioxide (CO2)Carbon Monoxide (CO)Chemical CompositionOne carbon atom, two oxygen atomsOne carbon atom, one oxygen atomSourceRespiration,
combustion, decompositionIncomplete combustion of fuelsToxicityGenerally safe at low levels, dangerous in high concentrationsExtremely toxic, even in small amountsOdorOdorlessOdorlessFlammabilityNon-flammableFlammableHow to Protect Yourself from CO2 and CO ExposureExposure to CO2 and CO can be an immediate safety risk in any
industry where these gases are present. Here are some ways to protect yourself from excessive exposure to both gases:Preventing CO2 Buildup:Install CO2 monitors in enclosed spaces where CO2 is stored and used, such as restaurants (walk-in coolers), bars (beer coolers), breweries, grow houses, and industrial facilities.Routinely inspect CO2
storage tanks, piping, and distribution systems to detect leaks or irregularities.Open windows and increase ventilation in areas where CO2 can accumulate, preventing excessive buildup.Educate your employees on the risks of CO2 overexposure, including symptoms of dizziness, and shortness of breath.Preventing CO Poisoning:Use carbon monoxide
detectors wherever fuel-burning appliances are present, whether at home, in the workplace, or in enclosed areas.Keep spaces well-ventilated when running gas-powered equipment indoors to prevent CO buildup.Schedule regular maintenance on furnaces, water heaters, and other fuel-burning systems to catch potential leaks early.Avoid using fuel-
burning devices indoors unless they are specifically designed for it. This includes generators, charcoal grills, and portable heaters.Know the symptoms of CO poisoning. If you or someone around you starts feeling dizzy, nauseous, or confused, get to fresh air immediately and seek medical help if necessary.Why Understanding These Gases MatterCO2
is widely used across various industries, from beverage production and agriculture to medical applications and manufacturing. However, its presence in confined spaces can be hazardous, as high concentrations can displace oxygen and pose serious health risks. Proper monitoring and compliance with safety regulations are essential to prevent
dangerous exposure.On the other hand, CO presents an immediate health hazard, even at low levels. Because it is odorless and colorless, CO can be difficult to detect without proper equipment, making it a serious risk in any space where fuel combustion occurs.Understanding the roles of CO2 and CO, along with their risks, allows businesses to
implement the right safety measures, ensuring workplace compliance and protecting both employees and customers. By staying informed and proactive, industries can operate more safely and efficiently while mitigating the dangers associated with these gases. The Periodic Table "If all the elements are arranged in the order of their atomic weights, a
periodic repetition of properties is obtained. This is expressed by the law of periodicity." Dmitri Mendeleev, Principles of Chemistry, Vol. 2, 1902, P. F. Collier, p17."We have here a proof that there is in the atom a fundamental quantity, which increases by regular steps as one passes from one element to the next. This quantity can only be the charge
on the central positive nucleus, of the existence of which we already have definite proof."Henry Moseley, Philosophical Magazine, Vol. 26, 1913, p1030."The chemistry of an atom depends only on the number of electrons, which equals the number of protons and is called the atomic number.Chemistry is simply numbers, an idea Pythagoras would have
liked.If you are an atom with one proton, you are hydrogen; two, helium;....."Carl Sagan, Cosmos, 1980, Random House, p223. Photo: NASA. Author: Dr. Doug Stewart The periodic table we use today is based on the one devised and published by Dmitri Mendeleev in 1869. Mendeleev found he could arrange the 65 elements then known in a grid or
table so that each element had: 1. A higher atomic weight than the one on its left. For example, magnesium (atomic weight 24.3) is placed to the right of sodium (atomic weight 23.0): The True Basis of the Periodic Table In 1913, chemistry and physics were topsy-turvy. Some big hitters - including Mendeleev - were talking seriously about elements
lighter than hydrogen and elements between hydrogen and helium. Visualizing the atom was a free-for-all, and Mendeleev's justification for a periodic table based on atomic weights was falling apart at the seams. This is the story of how Henry Moseley brought light to the darkness. 2. Similar chemical properties to other elements in the same column
- in other words similar chemical reactions. Magnesium, for example, is placed in the alkali earths' column, with other elements whose reactions are similar: Mendeleev realized that the table in front of him lay at the very heart of chemistry. And more than that, Mendeleev saw that his table was incomplete - there were spaces where elements should
be, but no-one had discovered them. Just as Adams and Le Verrier could be said to have discovered the planet Neptune on paper, Mendeleev could be said to have discovered germanium on paper. He called this new element eka-silicon, after observing a gap in the periodic table between silicon and tin: Similarly, Mendeleev discovered gallium (eka-
aluminum) and scandium (eka-boron) on paper, because he predicted their existence and their properties before their actual discoveries. Periodic Table ImageClick image to enlarge Although Mendeleev had made a crucial breakthrough, he made little further progress. With the benefit of hindsight, we know that Mendeleev's periodic table was
underpinned by false reasoning. Mendeleev believed, incorrectly, that chemical properties were determined by atomic weight. Of course, this was perfectly reasonable when we consider scientific knowledge in 1869. In 1869 the electron itself had not been discovered - that didn't happen for another 27 years. In fact, it took all of 44 years for the
correct explanation of the regular patterns in Mendeleev's periodic table to be found... Read More... The Periodic Table continued No one would blame you if you're sick of hearing about carbon. Every day it seems there are news stories about rising carbon levels, carbon emissions, and even the search for new carbon-based life forms. It's enough to
leave anyone wondering just what the heck carbon is and where the Earth is keeping all of it. Carbon is a chemical element, and a pretty common one. It's the sixth most common element in the universe and the 15th most common one in the Earth's crust. Unlike a lot of other chemical elements, you can actually see some forms of carbon. Diamonds
are one form of carbon, as is the graphite in the pencil you used in chemistry class when learning this stuff the first time around. However, the Earth isn't storing most of its carbon in diamonds and pencils. Rather, amorphous carbon is a third form of carbon, and it's a lot harder to see since it doesn't have a crystalline structure. Where are these
carbon atoms? The answer lies in the carbon cycle steps. So, where is all this carbon hiding out? Look in the mirror. Carbon is the building block for all life on Earth, which is why Captain Kirk and NASA are always looking for carbon-based life forms on other planets. Carbon compounds (or organic compounds, as they're also called) represent a good
chunk of the total amount on Earth and can be found in living and dead organic molecules. That means it's not only in you and your dog, but also in things like fossil fuels and road kill. Carbon moves through the atmosphere as carbon dioxide, which can be found in burning fossil fuels and the breath of living organisms. It's in the organic matter of
soil, rocks, and water. Especially water, but we'll get to that soon enough. The elemental infrastructure known as the carbon cycle ensures that everywhere on Earth gets a balanced distribution of this precious commodity. And the first stop in the natural carbon cycle is photosynthesis. Plants and algae use the energy of the sun to convert atmospheric
carbon into glucose. Thus, the food chain on Earth is born! With a sudden influx of glucose comes animals (including us humans), who eat photosynthetic organisms as well as the carbon stored within them. As this food is digested, the glucose is then oxidized through respiration, which returns carbon dioxide back to the atmosphere. The food chain
continues even when animals and humans die, as their decompositions release energy and more carbon. Without question, the most carbon on Earth is stored in a surprising place: the ocean. There's estimated to be 38,000 to 40,000 billion metric tons of carbon in the ocean itself with a whopping 66 million to 100 million-billion metric tons of carbon
in marine sediments and sedimentary rocks. Those sediments and rocks develop from the hard shells and body parts of organisms, since marine animals convert carbon as well. When they die, their bodies sink to the ocean floor, and the hard parts break down into sediment, which is later formed into sedimentary rocks. This is an example of carbon
sequestration; forests and oceans are prime "carbon sinks", safekeeping huge amounts of carbon molecules. So how do these dormant carbon compounds get back into the cycle? A volcanic eruption, no less! Movements in the Earth's crust lead to volcanic activity which disperses wild amounts of carbon dioxide back into the atmosphere. While natural
processes play their role, human activities are complicating the carbon cycle diagram. By burning fossil fuels and creating greenhouse gases, humans are contributing to global warming and ocean acidification. Climate change affects the carbon cycles at every stage, reducing the ability of organisms to absorb carbon dioxide and amplifying the
release of greenhouse gas. Carbon compounds regulate Earth's atmosphere, which all living organisms are dependent on. It also provides humanity with an environmental stability we take for granted. If Earth's temperature continues to rise, the carbon cycle will be irrevocably damaged, leading to more greenhouse gases. From the skies up above to
the bottom of the ocean floor, carbon cycles keep plants and animals in a sustainable pattern. So, the next time you wonder where the Earth's carbon is, take a long look in the mirror, and then put on your bathing suit, and hit the beach. You'll see carbon cycling, and all of these chemical reactions, hard at work! Carbon cycle and nitrogen cycle are
two processes that occur in ecosystems. Both processes are involved in interactions between animals and nature related things. The main difference carbon and nitrogen cycle is that carbon cycle is involved in the recycling of carbon whereas nitrogen cycle is involved in the recycling of nitrogen. Both processes have multiple ways of recycling carbon
and nitrogen. Both cycles start and end with gases. Since both carbon and nitrogen cycles work simultaneously, they are often referred to as CNO cycle.Key Areas Coveredl. What is Carbon Cycle Definition, Importance, Steps of the Process 2. What is Nitrogen Cycle Definition, Importance, Steps of the Process 3. What are the Similarities Between
Carbon Cycle and Nitrogen Cycle Outline of Common Features 4. What is the Difference Between Carbon Cycle and Nitrogen Cycle Comparison of Key DifferencesKey Terms: Carbon Cycle, Combustion, Fixation, Global warming, Nitrogen cycle, Photosynthesis, Protoplasmic Decay, RespirationWhat is Carbon CycleThe carbon cycle is the series of
processes by which carbon dioxide is fixed by photosynthesis, forming organic nutrients and ultimately is restored by respiration, combustion, or protoplasmic decay. The source of carbon for the carbon cycle is atmospheric carbon in the form of carbon dioxide. Plants and other photosynthetic organisms fix atmospheric carbon by photosynthesis. This
produces simple sugars such as glucose. Plants convert glucose into complex organic compounds such as carbohydrates, lipids, and proteins for the storage. These plants are eaten by herbivores; herbivores are eaten by carnivores. Cellular respiration occurs in all these organisms, which results in the breakdown of organic compounds.Figure 1:
Carbon CycleDuring respiration, carbon dioxide is released into the environment as a gas. Some portion of carbon dioxide is released by the breakdown of dead organisms. The other portion of carbon dioxide remains as fossil fuels. During the combustion of these fossil fuels, the rest of the carbon dioxide is released into the atmosphere. The rapid
release of carbon dioxide to the environment by human activities may cause global warming. The nitrogen cycle is the process by which the atmospheric nitrogen successively passes from air to the soil, to organisms, and again to the atmosphere. The atmosphere contains 78% nitrogen gas. The nitrogen fixing bacteria in the soil converts this nitrogen
into ammonia, nitrite, and nitrates. These nitrogen compounds are absorbed by plants to make proteins. These proteins are consequently consumed by herbivores and carnivores. Proteins are used in making structures and as energy sources.Figure 2: Nitrogen CycleThe breakdown of dead organisms by nitrifying bacteria releases nitrogen compounds
back to the soil. These nitrogen compounds in the soil are released to the atmosphere by denitrifying bacteria. The nitrogen cycle is shown in figure 2.Similarities Between Carbon Cycle and Nitrogen CycleCarbon cycle and nitrogen cycle are two processes involved in recycling the materials of the ecosystems.Both carbon cycle and nitrogen cycle
maintain interactions with animals and other nature related components in the ecosystem.Both carbon cycle and nitrogen cycle comprise multiple processes to complete the entire cycle.Both cycles start with gases and ends with gases.Since both carbon and nitrogen cycles work simultaneously, they are often referred to as CNO cycle.Difference
Between Carbon Cycle and Nitrogen CycleDefinitionCarbon Cycle: Carbon cycle is a series of processes by which compounds of carbon are interconverted in ecosystems.Nitrogen Cycle: Nitrogen cycle is the series of processes by which nitrogen and its compounds are interconverted in ecosystems.SignificanceCarbon Cycle: Carbon cycle is involved
in recycling carbon in ecosystems.Nitrogen Cycle: Nitrogen cycle is involved in recycling nitrogen in ecosystems.Important ProcessesCarbon Cycle: Photosynthesis, deposition, and decomposition are the important processes of the carbon cycle.Nitrogen Cycle: Fixation, mineralization, nutrition, and denitrification are the important processes of the
nitrogen cycle.StartCarbon Cycle: Carbon cycle starts with the atmospheric carbon dioxide.Nitrogen Cycle: Nitrogen cycle starts with the atmospheric nitrogen gas.FixationCarbon Cycle: Carbon fixation occurs by the photosynthesis in autotrophs.Nitrogen Cycle: Nitrogen fixation occurs by the nitrogen fixation bacteria.Fixing SubstancesCarbon
Cycle: The atmospheric carbon dioxide is converted to simple and complex sugars by plants.Nitrogen Cycle: The atmospheric nitrogen is converted to ammonia, nitrite, and nitrates by nitrogen fixation bacteria.Release to the AtmosphereCarbon Cycle: The fixed carbon is released to the atmosphere by respiration, combustion, and protoplasmic
decay.Nitrogen Cycle: The fixed nitrogen is released to the atmosphere by decay and denitrification.Interference by HumansCarbon Cycle: The increased release of carbon dioxide to the atmosphere may cause global warming.Nitrogen Cycle: Humans should interfere in the addition of nitrogen sources into plants.Interference of OrganismsCarbon
Cycle: Animals and plants are involved in the processes of the carbon cycle.Nitrogen Cycle: Microorganisms are involved in the process of the nitrogen cycle.ConclusionCarbon cycle and nitrogen cycle are two recycling processes that occur in ecosystems. Carbon cycle is involved in the fixation of atmospheric carbon in organisms and releasing back
carbon dioxide to the atmosphere. The fixation of carbon dioxide occurs by photosynthesis. The fixed carbon is then circulated through food chains and released back to the environment by respiration and decay. Combustion also releases carbon dioxide into the atmosphere. Nitrogen cycle is involved in the fixation of atmospheric nitrogen by the soil
bacteria, absorption of the nitrogen compounds by plants, circulation through food chains, and release back to the atmosphere by decay. Therefore, the main difference between carbon and nitrogen cycle is the source of gas, fixation, release, and the importance of each cycle in the ecosystems.Reference:1.What is The Carbon Cycle? Tribal Energy
and Environmental Information, Available here. Accessed 15 Aug. 2017.2. Harrison, John Arthur. The Nitrogen Cycle: Of Microbes and Men. Visionlearning, Visionlearning, Inc., 11 Feb. 2017, Available here. Accessed 15 Aug. 2017.Image Courtesy:1. Carbon-cycle-full By Harry C Own work (CC BY-SA 3.0) via Commons Wikimedia2. Nitrogen Cycle By
Environmental Protection Agency (Public Domain) via Commons Wikimedia Share copy and redistribute the material in any medium or format for any purpose, even commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms.
Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license
as the original. No additional restrictions You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are
given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the material. SI derived unit for energy per amount of materialThe joule per mole (symbol: Jmoll or J/mol) is the unit of energy per amount of substance in the
International System of Units (SI), such that energy is measured in joules, and the amount of substance is measured in moles. It is also an SI derived unit of molar thermodynamic energy defined as the energy equal to one joule in one mole of substance.[1][2] For example, the Gibbs free energy of a compound in the area of thermochemistry is often
quantified in units of kilojoules per mole (symbol: kJmoll or kJ/mol), with 1 kilojoule = 1000 joules.[3] Physical quantities measured in Jmoll usually describe quantities of energy transferred during phase transformations or chemical reactions. Division by the number of moles facilitates comparison between processes involving different quantities of
material and between similar processes involving different types of materials. The precise meaning of such a quantity is dependent on the context (what substances are involved, circumstances, etc.), but the unit of measurement is used specifically to describe certain existing phenomena, such as in thermodynamics it is the unit of measurement that
describes molar energy.[4] Since there are 6.022140761023 particles (atoms, molecules, ions etc.) per mole, 1 joule per mole is equal to 1 joule multiplied by 6.022140761023 particles. Because of the typical order of magnitude for energy changes in chemical processes, kjmol1 is normally used instead of Jmoll. For example, heats of fusion and
vaporization are usually of the order of 10 kJmol1, bond energies are of the order of 100 kJmoll, and ionization energies of the order of 1000 kJmoll. [5] For this reason, it is common within the field of chemistry to quantify the enthalpy of reaction in units of kJmol1.[6]Other units sometimes used to describe reaction energetics are kilocalories per
mole (kcalmoll), electron volts per particle (eV), and wavenumbers in inverse centimeters (cm1). 1kJmoll is approximately equal to 1.04102 eV per particle, 0.239kcalmoll, or 83.6cm1l. At room temperature (25C, or 298.15K) 1kJmoll is approximately equal to 2.479 k B T {\displaystyle k {B}T} .”~ "What does Joule per Mole mean? Definition,
meaning and sense". www.tititudorancea.com. Retrieved 2020-06-05.” "Calorimetry and Molar Enthalpy". Retrieved 2021-03-05.” "Units in Thermochemical Calculations AP Central | College Board". apcentral.collegeboard.org. Retrieved 2023-05-21.~ McGlashan, M. L. (2007-10-31). Chemical Thermodynamics: Volume 1. Royal Society of Chemistry.
ISBN978-1-84755-582-3.” Schroeder, Daniel (1999). An Introduction to Thermal Physics. ISBN978-0201380279.” "5.4: Enthalpy of Reaction". Chemistry LibreTexts. 2014-11-18. Retrieved 2023-05-21.Retrieved from " is an incredible element. Arrange carbon atoms in one way, and they become soft, pliable graphite. Rejigger the arrangement, and
presto! the atoms form diamond, one of the hardest materials in the world.Carbon is also the key ingredient for most life on Earth; the pigment that made the first tattoos; and the basis for technological marvels such as graphene, which is a material stronger than steel and more flexible than rubber. [See Periodic Table of the Elements]Carbon occurs



naturally as carbon-12, which makes up almost 99% of the carbon in the universe; carbon-13, which makes up about 1%; and carbon-14, which makes up a minuscule amount of overall carbon but is very important in dating organic objects.You may like Carbon: Fast factsAtomic Number (number of protons in the nucleus): 6Atomic Symbol (on the
Periodic Table of Elements): CAtomic Weight (average mass of the atom): 12.0107Density: 2.2670 grams per cubic centimeterPhase at Room Temperature: SolidMelting Point: 6,422 degrees Fahrenheit (3,550 degrees Celsius)Boiling Point: 6,872 F (3,800 C) (sublimation)Number of isotopes: 15 total; two stable isotopes, which are atoms of the same
element with a different number of neutrons.Most common isotopes: carbon-12 (6 protons, 6 neutrons and 6 electrons) and carbon-13 (6 protons, 7 neutrons and 6 electrons)How carbon forms: From stars to lifeAs the sixth-most abundant element in the universe, carbon forms in the belly of stars in a reaction called the triple-alpha process, according
to the Swinburne Center for Astrophysics and Supercomputing.In older stars that have burned most of their hydrogen, leftover helium accumulates. Each helium nucleus has two protons and two neutrons. Under very hot temperatures greater than 100,000,000 Kelvin (179,999,540.6 F) the helium nuclei begin to fuse, first as pairs into unstable 4-
proton beryllium nuclei, and eventually, as enough beryllium nuclei blink into existence, into a beryllium plus a helium. The end result: Atoms with six protons and six neutrons carbon.Carbon is a pattern maker. It can link to itself, forming long, resilient chains called polymers. It can also bond with up to four other atoms because of its electron
arrangement. Atoms are arranged as a nucleus surrounded by an electron cloud, with electrons zinging around at different distances from the nucleus. Chemists conceive of these distances as shells, and define the properties of atoms by what is in each shell, according to the University of California, Davis. Carbon has two electron shells, with the first
holding two electrons and the second holding four out of a possible eight spaces. When atoms bond, they share electrons in their outermost shell. Carbon has four empty spaces in its outer shell, enabling it to bond to four other atoms. (It can also bond stably to fewer atoms by forming double and triple bonds.)In other words, carbon has options. And it
uses them: Nearly 10 million carbon compounds have been discovered, and scientists estimate that carbon is the keystone for 95% of known compounds, according to the website Chemistry Explained. Carbon's incredible ability to bond with many other elements is a major reason that it is crucial to almost all life.Carbon isotopes come in three forms.
This illustrations shows the atomic structure of Carbon-12, Carbon-13 and Carbon-14. (Image credit: Nandalal Sarkar via Shutterstock)Carbon's discovery is lost to history. The element was known to prehistoric humans in the form of charcoal. Carbon as coal is still a major source of fuel worldwide, providing about 37% of the world's electricity,
according to the World Coal Association. Coal is also a key component in steel production, while graphite, another form of carbon, is a common industrial lubricant.Carbon-14 is a radioactive isotope of carbon used by archaeologists to date objects and remains. Carbon-14 is naturally occurring in the atmosphere. Plants take it up in respiration, in
which they convert sugars made during photosynthesis back into energy that they use to grow and maintain other processes, according to the Iowa State University Center for Nondestructive Evaluation. Animals incorporate carbon-14 into their bodies by eating plants or other plant-eating animals. Carbon-14 has a half-life of 5,730 years, meaning
that after that time, half of the carbon-14 in a sample decays away, according to the University of Arizona.Because organisms stop taking in carbon-14 after death, scientists can use carbon-14's half-life as a sort of clock to measure how long it has been since the organism died. This method works on once-living organisms, including objects made of
wood or other plant material.Carbon: Who knew?Carbon gets its name from the Latin word carbo, which means "coal."Diamonds and graphite are among the hardest and softest natural materials known, respectively. The only difference between the two is their crystal structure.Carbon makes up 0.032% of the Earth's lithosphere (crust and outer
mantle) by weight, according to the Encyclopedia of Earth. A rough estimate of the weight of the lithosphere by La Salle University geologist David Smith is 300,000,000,000,000,000,000,000 (or 3*10"23) pounds, making the approximate weight of carbon in the lithosphere 10,560,000,000,000,000,000,000 (or 1.056*10"22) pounds.Carbon dioxide (a
carbon atom plus two oxygen atoms) makes up about 0.04% of Earth's atmosphere, according to the National Oceanic & Atmospheric Administration (NOAA) an increase over pre-industrial times, because of the burning of fossil fuels.Carbon monoxide (a carbon atom plus one oxygen atom) is an odorless gas produced from the burning of fossil fuels.
Carbon monoxide kills by binding to hemoglobin, the oxygen-carrying compound in the blood. Carbon monoxide bonds to hemoglobin 210 times more strongly than oxygen binds to hemoglobin, effectively crowding out oxygen and suffocating the tissues, according to a 2001 paper in the Journal of the Royal Society of Medicine.Diamond, the flashiest
version of carbon, is formed under great pressure deep in the Earth's crust. The largest gem-quality diamond ever found was the Cullinan diamond, which was discovered in 1905, according to the Royal Collection Trust. The uncut diamond was 3,106.75 carats. The largest gem cut from the stone, at 530.2 carats, is one of the Crown Jewels of the
United Kingdom and is known as the Great Star of Africa.The tattoos of tzi the Iceman, a 5,300-year-old corpse found frozen in the Alps, were inked from carbon, according to a 2009 study in the Journal of Archaeological Science. Small incisions in the skin were made, and charcoal rubbed in, perhaps as part of an acupuncture treatment.Ongoing
researchCarbon is a long-studied element, but that doesn't mean there isn't more to discover. In fact, the same element that our prehistoric ancestors burned as charcoal may be the key to next-generation tech materials.In 1985, Rick Smalley and Robert Curl of Rice University in Texas and their colleagues discovered a new form of carbon. By
vaporizing graphite with lasers, the scientists created a mysterious new molecule made of pure carbon, according to the American Chemical Society. This molecule turned out to be a soccer-ball-shaped sphere made of 60 carbon atoms. The research team named their discovery the buckminsterfullerene after an architect who designed geodesic
domes. The molecule is now more commonly known as the "buckyball." The researchers who discovered it won a Nobel Prize in Chemistry in 1996. Buckyballs have been found to inhibit the spread of HIV, according to a study published in 2009 in the Journal of Chemical Information and Modeling; medical researchers are working to attach drugs,
molecule-by-molecule, to buckyballs in order to deliver medicine directly to sites of infection or tumors in the body; this includes research by Columbia University, Rice University and others. In 2021, researchers led by Yongjun Tian of Yanshan University in China found that by compressing buckyballs, they could make the hardest non-crystalline
material ever seen, almost as hard as diamond.Scientist with a chemistry molecular model of a buckyball. (Image credit: davidf via Getty Images)Other new, pure carbon molecules called fullerenes have been discovered, including elliptical-shaped "buckyeggs" and carbon nanotubes with amazing conductive properties. Carbon chemistry is still hot
enough to capture Nobel Prizes: In 2010, researchers from Japan and the United States won one for figuring out how to link carbon atoms together using palladium atoms, a method that enables the manufacture of large, complex carbon molecules, according to the Nobel Foundation.Scientists and engineers are working with these carbon
nanomaterials to build materials straight out of science-fiction. A 2010 paper in the journal Nano Letters reported the invention of flexible, conductive textiles dipped in a carbon nanotube "ink" that could be used to store energy, perhaps paving the way for wearable batteries, solar cells and other electronics. The ink is now commercially available
from chemical supply companies.Perhaps one of the hottest areas in carbon research today, however, involves the "miracle material" graphene. Graphene is a sheet of carbon only one atom thick. It's the strongest material known while still being ultralight and flexible. And it conducts electricity better than copper. Scientists are still discovering new
properties of graphene. In 2020, for example, researchers reported in the journal Nature Physics that by stacking graphene in the right way, they could make it magnetic.Mass-producing graphene is a challenge, though researchers in April 2014 reported that they could make large amounts using nothing but a kitchen blender. In 2020, scientists at
TU Delft in the Netherlands developed a mathematical model to guide large-scale production. If scientists can figure out how to make lots of graphene easily, the material could become huge in tech. Imagine flexible, unbreakable gadgets that also happen to be paper-thin. Carbon has come a long way from charcoal and diamonds, indeed.Carbon
nanotubesRendered image of a multi walled carbon nanotube. (Image credit: ogwen via Shutterstock)A carbon nanotube (CNT) is a minuscule, straw-like structure made of carbon atoms. These tubes are extremely useful in a wide variety of electronic, magnetic and mechanical technologies. The diameters of these tubes are so tiny that they are
measured in nanometers. A nanometer is one-billionth of a meter about 10,000 times smaller than a human hair.Carbon nanotubes are at least 100 times stronger than steel, but only one-sixth as heavy, so they can add strength to almost any material, according to UnderstandingNano.com They are also better than copper at conducting electricity and
heat.Nanotechnology is being applied to the quest to turn seawater into drinking water. In a new study, scientists at Lawrence Livermore National Laboratory (LLNL) have developed a carbon nanotube process that can take the salt out of seawater far more efficiently than traditional technologies.For example, traditional desalination processes pump
in seawater under high pressure, sending it through reverse osmosis membranes. These membranes then reject all large particles, including salts, allowing only clean water to pass through. However, these desalination plants are very expensive and can only process about 10 percent of a county's water needs, according to LLNL.In the nanotube
study, the scientists mimicked the way biological membranes are structured: essentially a matrix with pores inside the membrane. They used nanotubes that were particularly small more than 50,000 times thinner than a human hair. These tiny nanotubes allow for a very high flux of water but are so narrow that only one water molecule can pass
through the tube at a time. And most importantly, the salt ions are too big to fit through the tube.The researchers think the new discovery has important implications for the next generation of both water purification processes and high-flux membrane technologies.Additional reporting by Traci Pedersen, Live Science contributor.Additional
resourcesBibliographyKing, H. "Diamond." Geology.com. Accessed March 10, 2022.Tiwari, S.K., et al. "Graphene research and their outputs: Status and prospect,” Journal of Science: Advanced Materials and Devices, Vol. 5, No. 1, 10-29, March 2020. R., et al. "Carbon Nanotubes and Related Nanomaterials: Critical Advances and Challenges for
Synthesis toward Mainstream Commercial Applications," ACS Nano 2018, 12, 12, 1175611784, December 5, 2018. carbon and modern carbon are two distinct forms of carbon that differ in their age and sources. Fossil carbon refers to carbon that has been stored underground for millions of years, primarily in the form of fossil fuels such as coal, oil,
and natural gas. It is considered a non-renewable resource and is extracted through mining or drilling. On the other hand, modern carbon refers to carbon that is part of the current carbon cycle, constantly cycling between the atmosphere, plants, animals, and the ocean. It is derived from recent organic matter, such as plants and animals, and is
considered a renewable resource. While fossil carbon contributes to climate change and environmental degradation when burned, modern carbon plays a crucial role in sustaining life on Earth through photosynthesis and the carbon cycle. Carbon is an essential element that plays a crucial role in the Earth's ecosystem. It exists in various forms,
including fossil carbon and modern carbon. Fossil carbon refers to carbon that has been stored underground for millions of years, while modern carbon refers to carbon that is currently cycling through the atmosphere, biosphere, and oceans. In this article, we will explore the attributes of both fossil carbon and modern carbon, highlighting their
differences and significance.Fossil CarbonFossil carbon is primarily derived from ancient organic matter, such as plants and animals, that have undergone geological processes over millions of years. This carbon is found in fossil fuels like coal, oil, and natural gas. Fossil carbon is considered a non-renewable resource since its formation takes an
extremely long time, and its extraction and combustion contribute to environmental issues like air pollution and climate change.One of the key attributes of fossil carbon is its high carbon content. Fossil fuels are composed mainly of carbon, with varying amounts of hydrogen, sulfur, and other elements. This high carbon content makes fossil carbon an
efficient source of energy when burned, releasing large amounts of heat and producing significant amounts of carbon dioxide (CO2) as a byproduct.Another important attribute of fossil carbon is its impact on the carbon cycle. When fossil fuels are burned, carbon that has been sequestered underground for millions of years is rapidly released into the
atmosphere as CO2. This disrupts the natural balance of the carbon cycle, leading to an increase in greenhouse gas concentrations and contributing to global warming and climate change.Furthermore, the extraction and use of fossil carbon have significant environmental consequences. Mining for coal and drilling for oil can result in habitat
destruction, water pollution, and the release of harmful substances into the environment. Additionally, the combustion of fossil fuels releases not only CO2 but also other pollutants like sulfur dioxide (SO2), nitrogen oxides (NOx), and particulate matter, which have detrimental effects on air quality and human health.In summary, fossil carbon is a non-
renewable resource with a high carbon content that, when burned, releases large amounts of CO2 and other pollutants into the atmosphere. Its extraction and combustion have severe environmental consequences and contribute to climate change.Modern CarbonModern carbon, in contrast to fossil carbon, refers to carbon that is currently part of the
active carbon cycle. It is constantly cycling through the atmosphere, biosphere, and oceans, playing a vital role in maintaining the Earth's climate and supporting life. Modern carbon is found in living organisms, the atmosphere as CO2, dissolved in the oceans, and in organic matter in soils.One of the key attributes of modern carbon is its relatively
short residence time in the atmosphere. Carbon dioxide emitted from human activities, such as burning fossil fuels and deforestation, can remain in the atmosphere for several decades to centuries. However, a significant portion of this carbon is eventually absorbed by the oceans and terrestrial ecosystems through natural processes like
photosynthesis and oceanic uptake.Modern carbon is essential for sustaining life on Earth. Through the process of photosynthesis, plants and other photosynthetic organisms convert atmospheric CO2 into organic matter, storing carbon in their tissues. This carbon is then transferred through the food chain, supporting the growth and development of
all living organisms. The carbon stored in living organisms and organic matter in soils is known as biomass carbon and soil organic carbon, respectively.Moreover, modern carbon plays a crucial role in regulating the Earth's climate. Carbon dioxide, as a greenhouse gas, helps trap heat in the atmosphere, maintaining a suitable temperature for life.
However, the excessive release of modern carbon, particularly from human activities, has led to an imbalance in the carbon cycle, resulting in increased greenhouse gas concentrations and global warming.It is important to note that while modern carbon is a renewable resource, its excessive release and disturbance of the carbon cycle have
significant consequences. Deforestation, for example, reduces the Earth's capacity to absorb CO2 through photosynthesis, leading to increased atmospheric CO2 levels. Additionally, the burning of biomass for energy purposes can release carbon into the atmosphere, contributing to air pollution and climate change.In summary, modern carbon is an
active component of the carbon cycle, constantly cycling through the atmosphere, biosphere, and oceans. It is essential for sustaining life and regulating the Earth's climate. However, excessive release and disturbance of the carbon cycle can have detrimental effects on the environment and contribute to climate change.ConclusionBoth fossil carbon
and modern carbon have distinct attributes and significance in the Earth's ecosystem. Fossil carbon, as a non-renewable resource, has a high carbon content and its extraction and combustion contribute to environmental issues like air pollution and climate change. On the other hand, modern carbon is an active component of the carbon cycle, playing
a vital role in sustaining life and regulating the Earth's climate. However, excessive release and disturbance of the carbon cycle can have detrimental effects on the environment and contribute to climate change. Understanding the attributes of both fossil carbon and modern carbon is crucial for developing sustainable practices and mitigating the
impacts of human activities on the Earth's carbon cycle. Comparisons may contain inaccurate information about people, places, or facts. Please report any issues.ByDamien Pine published 20 July 25When two fluids don't mix well, they sometimes form strange patterns called "viscous fingering," or Saffman-Taylor instability. Studying these patterns
can help scientists understand how to design systems for carbon storage, a key part of managing climate change. Membership Publishing Policy and campaigning Standards and recognition Funding and support Events and venue hire News In the complex world of climate science, understanding the carbon cycle is crucial for grasping how our planet
manages and balances its carbon dioxide (CO2) levelsa key factor influencing global climate. The carbon cycle comprises several processes that circulate carbon through the environment, and it can be divided into two main components: the short and the long carbon cycles. Each plays a vital role in Earth's climate system but operates over vastly
different timescales and involves distinct processes.The short carbon cycleThe short carbon cycle involves the movement of carbon (C) atoms over a relatively short period of time. This is the movement of CO2 taken up from the air by living organisms such as plants or bacteria. These organisms convert the CO2 into glucose through
photosynthesis.When the plant or bacterium is eaten, or consumed in some other way, it becomes food for the 'consumer'. Who converts it into, for example, body weight and combustion. The combustion has as a residual product which is CO2, so the cycle is complete again. If plants or trees fall, die and/or burn, the stored carbon is released back into
the atmosphere. Hence, when we plant a tree, which falls over due to a wind gust 15 years later, no carbon is captured and stored at the point that the tree is perished.So summarising, the short carbon cycle primarily involves the rapid exchange of carbon between the atmosphere, plants, animals, and the ocean's upper layers. It is marked by
processes that occur within a few years to decades, such as photosynthesis, respiration, and the decay of organic matter.The long carbon cycleAs the name suggests, the long carbon cycle takes a long time compared to human life. The long carbon cycle extends over millions of years and involves the geological processes that transform carbon-
containing minerals and rocks. This cycle includes the weathering of rocks, the deposition of carbon as sediment, and its eventual subduction and re-emission into the atmosphere through volcanic activity. The long cycle plays a pivotal role in controlling the Earth's longer-term climate and carbon dioxide levels, providing a slow but steady regulation
of the climate by sequestering carbon over geological timescales. This long-term storage of all this carbon created the climate as we know it today.Some dead plants or animals end up under layers of earth. This way, they do not rot (consumed by fungi and bacteria), but form almost permanent storage of C-atoms. This storage took place over millions
of years and transformed into what we now know as coal, oil and gas. By removing these layers of coal, oil and gas to satisfy our energy needs, we tap into these long-term carbon sinks. This, at least for human terms, should not take place. It results in the re-entering of the carbon into the atmosphere. This in returns leads to hot and dry temperatures
like our planet has seen long before mankind existed.The carbon cycle. Source: footprintTo further prevent the consequences of this carbon cycle disruption, countries have agreed on global agreements on CO2 reduction. One way of gaining insight into emissions is by calculating your carbon footprint. A carbon footprint shows exactly what are the
greenhouse gas emission sources in your organisation.Do you want to know more about CO2 and your carbon footprint? Read our article:What's it all about with CO2?The primary difference between the short and long carbon cycles is the timescale over which they operate and the processes involved. The short carbon cycle involves the rapid
exchange of carbon over a few years to decades through processes like photosynthesis and respiration. In contrast, the long carbon cycle unfolds over millions of years, involving geological processes like rock weathering and the formation of fossil fuels, which slowly regulate the Earth's long-term climate.Using fossil fuels disrupts the natural carbon
balance by releasing vast amounts of long-stored carbon back into the atmosphere. Coal, 0il, and gas are formed from organic matter that was removed from the short cycle millions of years ago and stored underground. By extracting and burning these fuels for energy, we are re-introducing this carbon into the active cycle at a rapid rate, leading to
the kind of warmer temperatures our planet experienced before humans existed.A carbon footprint is a calculation that provides insight into your organisation's emissions by showing exactly what the sources of greenhouse gases are. It is a way for businesses to understand their specific impact and is a key step for any company looking to manage and
reduce its emissions, in line with global agreements on CO2 reduction.No, planting a tree does not automatically guarantee long-term carbon storage according to the principles of the short carbon cycle. If a tree dies, falls over, or burns, the carbon it has stored is released back into the atmosphere. For example, if a tree falls over 15 years after being
planted, no net carbon is captured and stored from the point the tree perishes.Living organisms are central to the short carbon cycle, which involves the movement of carbon over relatively short periods. Plants and bacteria take up carbon dioxide from the air through photosynthesis, converting it into energy. When these organisms are consumed by
other animals, the carbon is transferred, and it is eventually released back into the atmosphere as CO2 through processes like respiration or decay, completing the cycle. Figure 1. The CO2 molecule. Note that a carbon has a mass of 12, while the total is a mass of 44. This image shows its vibration modes for absorbing infrared radiation[1]When
discussing climate change, the basic element carbon is often mistaken for carbon dioxide and vise versa.[2] Carbon (often abbreviated with the chemical symbol C) is the sixth most abundant element on Earth. Carbon is essential to life as it is found in all living beings and at room temperature is a solid and can be also found in various other forms of
such as graphite and diamond.[3] Carbon dioxide or CO2 is the chemical compound of two oxygen atoms and one carbon atom, at room temperature it is gaseous and is a vital gas for life in the atmosphere since it plays a major role in photosynthesis. However, the CO2 that humans release is the leading greenhouse gas (GHG) causing problematic
climate change.[4]Carbon has an atomic mass of 12 and oxygen has an atomic mass of 16. Therefore CO2 has an atomic mass of 44.[5] This means that one kilogram (kg) of carbon will produce [math]\frac{44}{12}\times 1 kg[/math] = 3.67 kg of CO2. When people discuss carbon flowing through the carbon cycle this difference creates some
confusion. For example when discussing the carbon going into a carbon sink or the carbon dioxide coming out of combustion.[6] However the major confusion between C and CO2 is the misinterpretation of the carbon cycle, the carbon cycle shows how carbon is essentially recycled in many different forms throughout its lifetime while CO2 only
appears in the carbon cycle as an emission.[7] CO2 being the most common GHG in terms of emission by human activity, is often portrayed as the only GHG affecting global warming however, there are many other GHGs contributing to global warming than CO2. Taking this into account, carbon is often used as the term describing GHGs when carbon
is not present in every chemical form found in GHGs.[8]References Bredenberg, Al. (2015, June. 17). Carbon Dioxide -- How Can One Little Molecule Be Such a Big Troublemaker?. [Online]. Available: Physics Central (2008, 12, 15). Carbon vs. Carbon Dioxide [Online]. Available: Jefferson Lab, Steve Gagnon. The Element Carbon [Online]. Available:
EPA (2016, 08, 09). Overview of Greenhouse Gases [Online]. Available: 12 (1 carbon atom) + 2*16 (2 oxygen atoms) = 44 atomic mass units for carbon dioxide. Think Progress (2011, 10, 20). A big source of climate confusion: the factor of 3.67 difference between carbon and carbon dioxide [Online]. Available: R. Wolfson, "Carbon: A Closer Look" in
Energy, Environment, and Climate, 2nd ed., New York, NY: W.W. Norton & Company, 2012, ch.13.5 Ecometrica (2012, 09, 04). Greenhouse Gases, CO2, CO2e, and Carbon: What do all these terms mean? [Online]. Available: Cyclings most prestigious and challenging race wraps up this weekend, while the United States Postal Service celebrates its
semiquincentennial. The big loopThe 112th Tour de France ends this weekend, the culmination of a three-week, roughly 2,235-mile (3,600-km) race, with a finish line at the Champs-lyses. Last years winner, Tadej Pogaar of Sloveniawho also won in 2020 and 2021is this years heavy favorite, followed by Denmarks Jonas Vingegaard, who won it all in
2022 and 2023. Meanwhile, as this years cyclists jockey for position, check out this interactive graphic showing the fastest times throughout the tours long history. Neither rain nor sleet...This weekend marks the 250th anniversary of the United States Postal Service, which was established thanks in large part to Benjamin Franklin. A postal service for
all of the American colonies was attempted in 1692, but little progress was made until 1753, when Franklin was named joint postmaster general, along with William Hunter, postmaster of Williamsburg, Virginia. Remaining in that post for 21 yearsuntil being dismissed by the crown for actions viewed as disloyalFranklin oversaw the development of
speedier, more frequent, and more extensive mail service. Having built a solid foundation for the service, Franklin was appointed Americas first postmaster general by the Continental Congress on July 26, 1775. Thomas SamsonAFP/Getty Images Popular ProCon Debate Topics Britannica's content is among the most trusted in the world. Subscribe to
Britannica Premium and unlock our entire database of trusted content today. Subscribe Now! ProCon Award-winning ProCon promotes critical thinking, education, and informed citizenship by presenting the pro and con arguments to controversial issues in a straightforward, nonpartisan, freely accessible way. Britannica Money Discover all you need
to know about retirement, investing, and household finance, without the jargon or agenda. Get reliable guidance, insight, and easy-to-understand explanations, written, edited, and verified to Britannicas exacting standards. Advocacy for Animals Presenting Advocacy for Animals, a blog focused primarily on animal rights, wildlife conservation,
environmental health and safety, and the legal and cultural issues related to these topics. This blog is a source of information and a call to action. It is meant to be a provocation and a stimulus to thought regarding humanitys relationship with nonhuman animals. Alain Elkann Interviews Alain has been writing a weekly interview column for the Italian
newspaper La Stampa since 1989. His interviews celebrate some of the best known and successful personalities of the present day. Learn the key differences between carbon monoxide (CO) and carbon dioxide (CO2), their dangers, health impacts, and how to monitor them effectively with CO2Meter gas safety devices. Carbon monoxide (CO) and
carbon dioxide (CO2) are often confused, but understanding their differences can be life-saving. While both are colorless, odorless gases, they behave very differently, pose different risks, and require specific detection methods to ensure safety in workplaces, homes, and industrial environments.Bottom line - CO and CO2 Compared: What's the
Difference?Carbon dioxide is a naturally occurring gas required for plant and animal life. Carbon monoxide is the result of incomplete combustion during burning.CO?2 is a common, natural gas. CO is not.Fatalities from CO2 are rare. CO poisoning is common worldwide.Table of Contents CO and CO2 Whats the same?Both are made from carbon and
oxygen moleculesBoth are colorless, tasteless and odorless gasesBoth are in the air we breath (albeit in different concentrations)Both are released during combustionBoth are important industrial gasesBoth are potentially deadly and can cause severe health problemsWhile both gases have the word "carbon" in their name, -monoxide (mono in Greek
means 1) refers to the bond between a single carbon molecule and a single oxygen molecule while -dioxide (di in Greek means 2) refers to the bond between a single carbon molecule and two oxygen molecules, (oxide means a simple compound of oxygen). In other words, CO is C+0O while CO2 is O+C+0.Both carbon dioxide and carbon monoxide are
colorless, odorless and tasteless gases. However, some describe the odor of high levels of CO2 as acidic or bitter.While both CO and CO2 are potentially deadly, this happens at vastly different concentrations. While 35 ppm (0.4%) of CO is quickly life threatening, it takes more than 30,000 ppm (3%) of CO2 to reach the same risk level. Compressed
carbon dioxide and carbon monoxide are both important industrial gases. For example, CO2 is used to carbonate beverages and to increase plant growth in indoor greenhouses. CO is used during the manufacturing of iron and nickel as well as the production of methanol. In spite of their molecular similarity, they both behave very differently when
interacting with other molecules.CO and CO2 Whats the difference?The most important difference is that carbon dioxide is a common, naturally occurring gas required for plant and animal life. CO is a byproduct of the burning of fossil fuels such as oil, coal, and gas.CO poisoning occurs when carbon monoxide builds up in your bloodstream. Your body
replaces the oxygen in your red blood cells with carbon monoxide. leading to serious tissue damage. CO2 poisoning occurs when the lungs cannot take in enough oxygen.CO2 does not undergo oxidation reactions and is a non-flammable gas. In comparison, CO undergoes oxidation reactions and is classified as a flammable gas.CO2 has a molar mass of
about 44g/mol.CO has a molar mass of about 28g/mol.Another general difference is the number of carbon and oxygen atoms. Carbon Monoxide contains one carbon and one oxygen atom, whereas carbon dioxide contains one carbon and two oxygen atoms.Use this quick and easy reference chart to gain a better understanding:AspectCO (Carbon
Monoxide)CO2 (Carbon Dioxide)FormulaCOCONatural OccurrenceRare, man-madeNaturally occurringToxicityHighly toxic at low ppmToxic only at high ppmFlammabilityFlammableNon-flammableHealth ImpactBinds to hemoglobin, prevents O2 transportDisplaces oxygen at high concentrationsTypical SourcesIncomplete combustionRespiration,
combustionls CO2 or CO more harmful?Both carbon dioxide (CO2) and carbon monoxide (CO) are very harmful when present in high concentrations, however, they do hold different levels of toxicity and effects when it comes to the environment and human health.Carbon Dioxide GasCarbon dioxide is a naturally occurring gas and a significant
component of Earth's atmosphere. It is produced through natural processes, such as respiration and volcanic activity, and is also a byproduct of human activities, especially the burning of fossil fuels (e.g., coal, oil, and natural gas) for energy.Environmental impact: Carbon dioxide is a greenhouse gas, which means it traps heat in the Earth's
atmosphere, leading to the greenhouse effect. While it is necessary for maintaining Earth's temperature and supporting life, excessive CO2 emissions from human activities have led to an enhanced greenhouse effect, resulting in global warming and climate change. This contributes to issues such as rising sea levels, extreme weather events, and even
disruptions to our ecosystems.Human health impact: Carbon dioxide is generally not toxic to humans in the concentrations typically found in the atmosphere (approximately 0.04% by volume). However, in enclosed or poorly ventilated spaces, high concentrations of CO2 can displace oxygen and cause suffocation, asphyxiation, and even
fatalities.Carbon Monoxide GasCarbon monoxide is a colorless, odorless, and tasteless gas produced primarily by incomplete combustion of carbon-containing fuels. Common sources include vehicle exhaust, malfunctioning home heating systems, and fires.Environmental impact: Carbon monoxide is not a significant greenhouse gas and does not
contribute directly to global warming like carbon dioxide. However, it can indirectly affect the environment by contributing to the production of ground-level ozone, which is also harmful to both human health and the process of vegetation.Human health impact: Carbon monoxide is highly toxic to humans. When inhaled, it binds to hemoglobin in the
blood, reducing its ability to carry oxygen, which can lead to carbon monoxide poisoning. Symptoms of CO poisoning include headaches, dizziness, weakness, nausea, and confusion. High concentrations can be fatal. Because carbon monoxide is odorless and colorless, it is particularly dangerous in enclosed spaces without proper ventilation.Both
carbon dioxide and carbon monoxide have their risks and dangers, especially in confined spaces. It is crucial to address both of these differently. Why is CO more toxic than CO2?While both carbon dioxide and carbon monoxide are gases that can pose health risks, they each have different effects on the body.Carbon Dioxide ToxicityWhen an individual
inhales or breathes in high concentrations of COZ2, it can lead to hypercapnia, a condition characterized by elevated levels of carbon dioxide in the bloodstream. Symptoms may include headaches, dizziness, shortness of breath, confusion, and in severe cases, unconsciousness or death.When we look at long-term exposure, chronic exposure to elevated
levels of CO2 can lead to respiratory acidosis, a condition where the lungs cannot remove enough carbon dioxide, resulting in an imbalance of acidity in the blood. This can lead to fatigue, confusion, and eventually, organ damage.Carbon Monoxide ToxicityAlternatively, carbon monoxide is highly toxic, as it binds to hemoglobin in the blood more
strongly than oxygen does, leading to reduced oxygen delivery to tissues and organs. Symptoms of CO poisoning include headache, dizziness, nausea, confusion, weakness, and in severe cases, loss of consciousness or death.Prolonged exposure to low levels of CO can cause chronic health problems, including cardiovascular issues and neurological
damage. Pregnant women, infants, and individuals with cardiovascular diseases are also particularly vulnerable.While both CO2 and CO can pose severe health risks, carbon monoxide is generally considered more immediately toxic at lower concentrations, while high levels of carbon dioxide primarily lead to respiratory problems. However, both gases
can be dangerous if not properly monitored and proper ventilation and is essential to minimize exposure and mitigate risks.Do cars emit carbon monoxide or carbon dioxide?Cars emit both gases. Carbon dioxide is the result of complete fuel combustion, while some carbon monoxide is emitted from incomplete combustion.Newer vehicles emissions
systems keep carbon monoxide levels low. However, CO from older cars (pre-catalytic converter) or poorly tuned cars can increase the risk of hazard if this system isn't working properly.However, in an enclosed garage, you can get deadly levels of carbon monoxide from a gas vehicle at idle. This is why many garages and parking ramps have CO
detectors.CO and CO2 ApplicationsBoth carbon dioxide and carbon monoxide are commonly used gases in various applications and industries. Below, we highlight the main applications the gases can be found in.Carbon dioxideIndoor Agriculture - growing plantsBeverage Dispensing - CO?2 is the "fizz" in soda and beerWelding, Industrial - MIG
welding shield gasRefrigerant, FireSuppressionPharmaceutical and LaboratoryCarbon monoxideHydrogen ProductionPetrochemicalFood Processing - makes packaged meat "red"Metallurgy - reduce pure metals from oresAbout CO2 - Carbon DioxideCarbon dioxide (COZ2) is a colorless, odorless and tasteless gas. It is nonflammable at room
temperature. The linear molecule of a carbon atom that is doubly bonded to two oxygen atoms, O=C=0.Where does CO2 come from?CO?2 is a naturally occurring gas in earth's atmosphere. It is naturally produced by the decomposition of organic matter. It is also naturally produced by animal and human respiration, which takes in oxygen and exhales
CO2. Plants and trees depend on CO2 for life (they take in CO2 and give out oxygen).Carbon dioxide can also be produced through industrial processes. For example, industrial plants that produce hydrogen or ammonia from natural gases are some of the largest commercial producers of carbon dioxide.Solid carbon dioxide is also known as "dry ice."
An interesting fact about CO2 is that it coverts directly from a solid to a gas at -78C or above.While not as deadly as carbon monoxide, high levels of CO2 in an enclosed space for example, in a submarine can suffocate you long before the oxygen runs out. In fact, dozens of people die or are injured each year as the result of CO2 leaksin bars,
restaurants or in unventilated keg coolers when a beer line is left open. Others die in dry ice (frozen carbon dioxide) storage lockers used for temporary food storage.For protection from CO2 in enclosed spaces, CO2Meter offers CO2 safety alarms.CO2 FactsCO2 is a common gas in the atmosphere and is required for plant lifeCO?2 is a natural
byproduct of human and animal respiration, fermentation, chemical reactions, and the decomposition of plant and animal life.In the atmosphere CO2 measures approximately 400 ppm (parts per million).CO2 is non-flammable, with no explosive propertiesCO2 poisoning is rare; however scuba divers have to watch out for it (the bends)Leaking
pressurized CO2 tanks in enclosed areas can be dangerous for occupants - both from high levels of CO2 and from lower levels of oxygen (See oxygen displacement / asphyxiation).CO2 Recommended Limits410 ppm is the current average CO2 level on the planetASHRAErecommends a 1,000 ppm limit for office buildings and classrooms to ensure
overall health and performanceOSHAIlimits workplace exposure levels to 5,000 ppm time-weighted average (over 8 hours)Drowsiness can occur at 10,000 ppm (1%) common in closed cars or auditoriumsSymptoms of mild CO2 poisoning include headaches and dizziness at concentrations less than 30,000 ppm (3%)At 40,000 ppm (4%) or above CO2
can be life-threateningSee our carbon dioxide levels chart here.About CO - Carbon MonoxideLike carbon dioxide, carbon monoxide is also a colorless, odorless, and tasteless gas - that is toxic and has the molecular formula CO. Many refer to carbon monoxide (CO) as one of the most dangerous gases.Where does CO come from?Carbon monoxide is the
result of incomplete combustion. This happens when there is a limited supply of oxygen available.While not normally occurring in nature, CO is a commercially important chemical, and is the result of oxygen-starved combustion from improperly ventilated fuel-burning motors and appliances like:Oil and gas furnacesGas water heaters or gas ovensGas
or kerosene space heatersFireplaces and wood stovesPortable generatorsCars with or without catalytic convertersToo much carbon monoxide in an unventilated space is deadly.In fact, carbon monoxide poisoning is the most common type of fatal poisoning worldwide. This is why many new homes are built with CO detectors in addition to smoke
detectors.CO FactsCO is almost entirely a man-made gas that isnotnormally found in the earth's atmosphere.CO is produced at dangerous levels by oxygen-starved combustion in improperly ventilated fuel-burning appliances such as generators, oil and gas furnaces, gas water heaters, gas ovens, gas or kerosene space heaters, fireplaces, and
stovesThe highest CO emissions are produced byinternal combustion engines without a catalytic converter.CO can be a flammable gas in higher concentrations (sometimes referred to as C1D1 or C2D2 environments). Devices to measure carbon monoxide in these concentrations are often designed to be explosion-proof.CO is the most common type of
fatal poisoning in the world.CO Recommended LimitsSymptoms of mild CO poisoning include headaches, dizziness, and violent vomiting at concentrations less than 100 ppm0.1 ppm is the current average CO level on the planet9-50 ppm is the standard maximum limit for an 8-hour workday200-400ppm will result in physical symptoms followed by
unconsciousness and death within hoursConcentrations above 800 ppm can be life-threatening in minutesSee our carbon monoxide safety levels chart here.Understanding PPM - parts per millionWhile large gas concentrations in a volume of air are measured in percentages, small volumes are measured in parts-per-million - ppm.When measuring
small volumes, the range of concentrations is from 0 to 1,000,000, which equals 0-100%. Every 10,000 ppm equals 1% concentration. For example, instead of saying "1% gas by volume," scientists will say "10,000 ppm." This is because 10,000 / 1,000,000 = 1%.Read more about parts-per-million here.Choosing the Right CO2 vs. CO Gas Detection
MonitorWhen it comes to gas safety, selecting the right gas detector is critical for ensuring a safe environment in workplaces, restaurants, breweries, laboratories, and other industries that use or store carbon dioxide (CO2) and carbon monoxide (CO).The right gas detection safety device should be accurate, reliable, and compliant with safety
regulations, helping to protect employees and customers from potentially hazardous gas exposure.CO2 Safety: Remote CO2 Storage Safety 3 Alarm (RAD-0102-6)For businesses handling bulk CO2 storage, such as beverage facilities, restaurants, and breweries, theRemote CO2 Storage Safety 3 Alarm (RAD-0102-6-HS2) is an essential fixed gas
detector. This device is designed to monitor CO2 levels and alert users before concentrations reach dangerous levels, ensuring compliance with fire and safety codes like NFPA, OSHA, and IFC requirements.Key Features:Continuous CO2 monitoring with real-time digital displayThree alarm levels with audible and visual alerts for safety
complianceRemote sensor unit to allow for flexible placement in confined spacesIncluded Horn Strobes for audible/visual alarm indicationMeets regulatory requirements for CO2 safety monitoring in storage areasFor additional carbon dioxide safety monitoring solutions, visit our website.CO Safety: CO2Meter Fixed Carbon Monoxide Gas Detector For
environments where carbon monoxide exposure is a risksuch as manufacturing plants, parking garages, or industrial facilitiesthe Fixed Carbon Monoxide Gas Detector provides reliable protection. This device can monitor 1-3 different gases simultaneously, making it a versatile solution for facilities that need multi-gas detection.Key Features:Capable
of detecting CO alone or in combination with other gasesReal-time monitoring with adjustable alarm thresholdsEasy integration with existing safety systems for added protectionldeal for enclosed spaces where CO exposure poses a serious riskChoosing the Right Gas DetectorWhen selecting a CO2 or CO safety monitor, consider the following:Industry
Regulations: Ensure compliance with OSHA, IFC, and local fire codes.Fixed vs. Portable Needs: Fixed monitors like the RAD-0102-6 and CO2Meter Fixed CO Detector provide continuous safety monitoring in high-risk areas.Multi-Gas Capabilities: If multiple gases need monitoring, opt for a multi-gas detector for broader protection.For businesses
prioritizing comprehensive gas safety, investing in high-quality fixed gas detectors like CO2Meters solutions ensures compliance, workplace safety, and peace of mind.Learn more about ourcarbon dioxideandcarbon monoxide detectors. With institutions like the United Nations calling on people and organizations around the globe to come together to
take action before the climate crisis worsens any further, you might find yourself wondering about climate terminology and how certain terms are different from one another. For example, greenhouse gas emissions and carbon emissions are often used interchangeably, but these terms have important distinctions that separate them. Put simply, a
greenhouse gas (GHG) is a type of vaporous matter -- or gas -- in a planet's atmosphere that traps heat. There are several greenhouse gas types. In the case of Earth, these include carbon dioxide, methane, nitrous oxide, fluorinated gases and water vapor. Emissions are the release of such gases into the atmosphere. So, greenhouse gas emissions are
the release of greenhouse gases such as carbon dioxide and methane into Earth's layer meant to protect it from space. In the simplest terms, carbon emissions are just a specific category -- carbon dioxide emissions -- of greenhouse gas emissions. Carbon emissions are sometimes referred to as carbon pollution. The reason people might confuse terms
such as greenhouse gas emissions, GHGs, carbon emissions, carbon dioxide and carbon pollution has to do with two main areas: Carbon as the main driver of rising greenhouse gas emissions. How most people best understand concepts around climate change. Carbon emissions driving rising GHGs Carbon emissions, which come primarily from
burning fossil fuels, receive so much attention because they're the main driver of climate change and global warming. Because of that, carbon is often used as shorthand to mean greenhouse gas emissions. Here is a cheat sheet for some common carbon-related terms: Carbon. The shortened way to refer to carbon dioxide. Carbon dioxide equivalent. A
common unit to describe different greenhouse gases based on their global warming potential; also called CO2e. Carbon emissions. The discharge of carbon dioxide into the atmosphere. Carbon footprint. The total amount of greenhouse gases that an individual or organization generates. CO2. Scientific shorthand for the chemical compound carbon
dioxide. Confusion around climate change communication People who become familiar with climate change terminology might forget to tailor their communication in a way their audience will best understand. For example, although the terms greenhouse gas emissions, carbon emissions and carbon pollution all appear in association with climate
change, people in the United States associate the terms carbon emissions and carbon pollution more with human and environmental harm, compared with the term greenhouse gas emissions, according to the 2023 study "Evaluating Terms Americans Use to Refer to 'Carbon Emissions,'" published in the journal Environmental Communication. People
are also more likely to understand that fossil fuels create carbon pollution and emissions as compared with greenhouse gas emissions. Studies like this suggest that language matters, and explaining sustainability issues in terms that a nonscientific public can understand is critical. Greenhouse gases such as methane, nitrous oxide, fluorinated gases
and carbon dioxide are increasing and responsible for global warming and climate change. Here's how it works: Greenhouse gases trap heat in the atmosphere by absorbing and reemitting infrared radiation back toward Earth's surface, which then keeps the planet warmer than it would be otherwise. This is what's known as the greenhouse effect. In
an actual greenhouse, the sun's light is able to pass through the glass walls, enabling the plants within to absorb it. The plants and soil then emit some of the absorbed heat energy as infrared radiation, which the glass absorbs and emits back into the greenhouse. This helps the greenhouse retain heat and stay warmer than it otherwise would be.
Greenhouse gases such as methane and carbon work similarly. The sun's radiation passes through the atmosphere and is absorbed by Earth's surface. Some of that energy is emitted back into the atmosphere as infrared radiation. Some of the radiation passes back into space. But GHGs absorb some of the radiation and reflect it back to Earth again to
heat the planet. Ideally, greenhouse gases keep Earth's temperature balanced -- not too cold and not too warm. The problem is that with the start of the Industrial Age, around the mid-1700s, people have increasingly mined, extracted and burned fossil fuels such as coal, oil and natural gas. These fossil fuels have increased and disrupted the level of
greenhouse gases and, in turn, driven climate change. The scientific community is virtually united in agreement that climate change is real, that humans have caused and continue to worsen it, and that decisive and major action needs to be taken across all stakeholders, according to the 2021 global research review "Greater Than 99% Consensus on
Human Caused Climate Change in the Peer-Reviewed Scientific Literature," published in the journal Environmental Research Letters. The study examined a randomized assortment of 3,000 climate science-related papers published since 2012. The Intergovernmental Panel on Climate Change, a United Nations global scientific body commonly referred
to as the IPCC, calls for everyone to get involved in addressing climate change to secure a livable future. Business and IT professionals, in particular, have a number of ways to get involved, including reducing the digital carbon footprint, creating a more sustainable office and implementing solid carbon accounting practices. Diann Daniel is an
executive editor overseeing a number of sites within Informa TechTarget's Enterprise Software and Services group, including Sustainability and ESG. Jacob Roundy is a freelance writer and editor with more than a decade of experience in a variety of tech topics, such as data centers, business intelligence and sustainability.Science, Tech, Math All
Science, Tech, MathHumanities All HumanitiesLanguages All LanguagesResources All Resources Carbon (C) is a very flexible element and can form a number of different ions. Carbon has an outer shell consisting of 4 valence electrons. This means it can either add 4 electrons to gain a full outer shell or lose 4 electrons to get rid of its outer
shell.Thus, a carbon ion can have a charge of anywhere from -4 to +4, depending on if it loses or gains electrons. Although the most common oxidation states of carbon are +4 and +2, carbon is able to make ions with oxidation states of +3, +1, -1, -2, and -3.0OverviewStrictly speaking, carbon almost never forms free-standing monatomic ions, as
sodium (Na) or chlorine (Cl) might. Carbon is generally a very stable element that is resistant to gaining or losing electrons. Carbon is almost equally electropositive and electronegative, so it rarely has a need to gain or lose electrons. Most of the time, carbon will just form covalent bonds and share electrons instead of forming an ion. It is entirely
possible to create monatomic carbon ions, it just requires a large amount of energy that increases for each subsequent electron that is removed.Carbon, however, is capable of forming polyatomic ions. The flexible electron structure of carbon allows it to form as the core of polyatomic ions. Many of these polyatomic ions including carbon are essential
for life as we know it, and play an important role in living organisms. Others are important for understanding the behavior of minerals, and others are used in industry as fuel, construction materials, and cleaning solutions. Because carbon is such a flexible element, the many possible polyatomic ions carbon can form widely vary in their properties.We
define organic chemistry as the chemistry of carbon compounds. August KekuleWhat Is An Ion?An ion is an atom or molecule that has a non-neutral electric charge. Electrically neutral atoms become ions via the removal or addition of electrons. Since electrons have an equal and opposite charge to protons, the net electric charge on an ion comes from
the atom having an unequal amount of protons and electrons. Single atomsthat are ions are calledmonatomicions and multi-atom molecules with a non-neutral electric charge are calledpolyatomicions.Positively charged ions are calledcations and have more protons than electrons. Negatively charged ions are calledanions and have more electrons
thanprotons. Chemists represent ions by adding a positive or negative superscript next to the chemical formula of a substance. A carbon atom that has lost a single electron and so has a positive charge is written as C. Conversely, a carbon atom that has gained a single electron and has a negative charge is written C.The tendency for an atom or
molecule to form a cation is determined by the substances ionization energy. The ionization energy is a measure of how much energy the atom or molecule must absorb to discharge one of its electrons, thus leaving a positive charge. In general, removing a single electron from a neutral atom costs the least amount of energy, with the required
ionization energy increasing for each subsequent electron. For instance, the 1st ionization energy for carbon is 1086.5 kJ/mol. That is, it takes 1086.5 kJ of energy to remove a single electron from a mole of carbon. The 2nd ionization energy for carbon is 2352.6 kJ/mol, more than twice the required energy than the first ionization energy.The tendency
for an atom to form an anion is determined by its electronegativity. The electronegativity (EN) of a substance is a measure of how much the substance attracts electrons. The more electronegative an element, the more likely it is to acquire additional electrons, so the more likely it is to form anions. Carbon has an EN of 2.55 on the Pauling scale, a
value roughly in the middle. In contrast, Oxygen (O) has an EN of 3.44; very electronegative. Oxygen is very likely to fill its two open valence slots with electrons to form an O anion.lons made from single atoms are called monatomic. Ions made from molecules with multiple atoms are called polyatomic ions. Polyatomic ions are chemical compounds
that have a non-neutral electric charge. Just like monatomic ions, polyatomic ions have an unequal amount of electrons and protons. When writing the formula for a polyatomic, the compound is written in square brackets and the electric charge is written as a superscript outside the square brackets. Ammonium, for example, is a polyatomic ion with a
chemical formula of [NH4]+. Ammonium contains one less electron than protons and so have an overall electric charge of +1. Other polyatomic ions include hydroxide ([OH]) and sulfate ([SO]2).Ions are not the same aspolarity. A polar molecule has apartialelectric charge while ions havefullcharges. The charge of an ion is always some integer value.
Sodium ions have a charge of +1, chlorine ions a charge of -1. Polar molecules have partially charge dipoles and their charge value is not an integer. The charge of the negative oxygen end in water is about -2/3e, about two thirds the charge of a single electron.Carbon As An lTonMonatomic Ions With CarbonSince carbon is an electrically stable
element, it almost never naturally forms free-standing monatomic carbon ions in the form of C or C. There is nothing in particular thatprevents carbon ions from forming, only the fact that it requires quite a bit of energy to do so. Instead of losing or gaining electrons, carbon most of the time will form a covalent bond via the sharing of electrons. For
instance, carbon will form methane (CH4) by sharing its 4 outer electrons with hydrogen Hydrogen is not electronegative enough to take electrons from carbon and carbon is not electronegative enough to take electrons from hydrogen. So, carbon just shares each of its 4 outer electrons with the single outer electron of each hydrogen.One way to form
free-standing monatomic carbon ions from a cloud of gaseous carbon is with a laser. Carbon will sublime into a gas at high temperature. Then, a laser can be fired at the individual carbon atoms to knock off electrons to make carbon ions. Theoretically, you could completely ionize a carbon atom by removing all of its electrons this way. This process is
not particularly practical or useful as each subsequent electron removed from the carbon atom requires more and more energy.Polyatomic Ions With CarbonCarbon, however, is capable of naturally making a number of polyatomic ions. Because carbon is a very flexible element, the various polyatomic ions it can form have very different chemical
properties. Some are relatively dull and inert, while others can be dangerous or extremely volatile. Carbon is among the most frequent constituent of the various known naturally occurring polyatomic ions.Carbon and nitrogen (N), for example, combine to form the anion cyanide ([CN]), an extremely poisonous compound. Cyanide is composed of a
carbon atom triple-bonded to a nitrogen atom. Cyanide is naturally produced by many plants and fungi, often as a defense mechanism. Cyanide can bond with a hydrogen atom to form hydrocyanic acid (HCN) an extremely corrosive compound that can be fatal in small doses.Another common polyatomic ion containing carbon is carbonate ([CO]2).
Carbonate ions form ionic bonds with many other compounds to form salts and minerals. Most sedimentary rocks contain carbonate ions, normally bonded to calcium to form calcium carbonate (CaCO3). Other carbonate compounds include iron carbonate (FeCO3) and sodium carbonate (Na2CO3). Calcium carbonate is also the main component of
mollusk shells and coral skeletons.I realized it was like a dating agency; the ions are the lost souls looking for mates; the electrolyte is the agency that can help them find each other. Victoria FinlayThere is an important family of compounds called carbides that are formed by bonding carbon ions with highly electropositive alkali and alkaline earth
metals. These carbides can be divided into three groups, dependent on the character of the central carbon ion(s). Methanides are formed with a C4 core, acetylides with aC2 core, and sesquicarbides with aC4 core. Most of these carbide compounds can be produced by decomposing covalently bonded carbon compounds.The compound acetate is an
important polyatomic ion containing carbon. Acetate ( [CH3CO] or [CH3COO]) is ubiquitous in nature as it is one of the primary building blocks of biosynthesis. Acetate in the body is used to create fatty acids, one of the most important lipids, and to make acetyl-CoA, which is involved in cellular respiration.Carbon Ion TherapyCarbon ions have also
found a niche use for treating tumors via radiation therapy. Carbon radiation therapy consists of treating tumors by firing heavily ionized carbon particles at tumors. The ionized carbon particles can damage the cellular structure of tumor cells, halting their growth and killing them. Carbon ion therapy shows benefits over traditional forms of radiation
therapy in that the heavier nuclei of carbon atoms allow for more precise and powerful treatment. Heavy nuclei, as opposed to photon radiation, are capable of being steered by magnetic fields, so they can be manipulated more precisely to target tumors.

What is the difference between the isotopes of carbon. What is the difference between the carbon dioxide concentration on the inside and on the outside. What is the difference between a sink and a reservoir in
the carbon cycle. What is the difference between the carbon cycle and the water cycle. What is the difference between the carbon dioxide concentration on the inside. What is the difference between the carbon
dioxide. What is the difference between the three isotopes of carbon. What is the difference between the fast and slow carbon cycle. What is the difference between the formation of hydrogen carbon and gold.
What is the difference between the x1 carbon and the pls. What is the difference between the carbon dioxide concentration. What is the difference between the carbon and nitrogen cycle.
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