Carbon capture and storage is key to solve climate change 
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What is carbon capture, usage and storage (CCUS)? CCUS refers to a suite of technologies that enable the mitigation of carbon dioxide (CO2) emissions from large point sources such as power plants, refineries and other industrial facilities, or the removal of existing CO2 from the atmosphere. CCUS is expected to play a crucial role in meeting global climate targets. Leading organisations including the International Energy Agency (IEA), International Renewable Energy Agency (IRENA), Intergovernmental Panel on Climate Change (IPCC) and Bloomberg New Energy Finance (BNEF) have all produced long-term energy outlooks﻿ that rely on a rapid expansion of CCUS in order to limit global temperature rise to 1.5°C. How does CCUS work? A CCUS application consists of three stages: capture, transport and storage (or usage) of CO2. The main methods for capturing CO2 are: post-combustion; pre-combustion; and oxy-fuel combustion﻿. Post-combustion technology separates CO2 from the flue gas, by using a chemical solvent for instance, after the fuel is burnt. Pre-combustion methods involve converting the fuel into a gas mixture consisting of hydrogen and CO2 before it is burnt. Once the CO2 is separated, the remaining hydrogen-rich mixture can be used as fuel. Finally, oxy-fuel technology involves burning a fuel with almost pure oxygen to produce CO2 and steam, with the released CO2 subsequently captured. Post-combustion and oxy-fuel equipment can be fitted to new plants or retrofitted to existing facilities that were originally built without it. Pre-combustion methods require larger modifications to the operation of the facility and are therefore more suitable to new plants. Currently operational facilities fitted with CCUS can capture around 90%﻿ of the CO2 present in flue gas. It is technologically possible to achieve higher capture rates, and research is ongoing to reduce the costs of doing so. CO2 can also be captured directly from the atmosphere﻿ by drawing in air using fans and passing it through an environment consisting of solid sorbents or liquid solvents﻿. This practice is more energy intensive and therefore more expensive as CO2 has a much lower concentration in the atmosphere than in flue gas. Once the CO2 has been captured, it is compressed into a liquid state and transported by pipeline, ship, rail or road tanker. CO2 can then be injected into deep geological formations, usually at depths of 1 km or more, to be permanently stored in depleted oil and gas reservoirs, coalbeds or deep saline aquifers, where the geology is suitable. Evidence suggests﻿ there is more underground storage available globally than is actually needed to meet climate targets and almost every high-emitting nation has already demonstrated having its own substantial storage resource. An alternative to permanent storage is to use the captured CO2 as an input for commercial products and services, but the climate implications of this are not clear-cut and require careful examination (discussed further below). What is the potential of CCUS for tackling climate change? CCUS can play a strategic role in global decarbonisation efforts in a number of ways. These include: (i) reducing emissions in ‘hard-to-abate’ industries (those that are particularly difficult to decarbonise); (ii) producing low-carbon electricity and hydrogen, which can be used to decarbonise various activities; and (iii) removing existing CO2 from the atmosphere. The various roles of CCUS can also help make the energy supply more diverse and flexible﻿, in turn contributing to energy security, which has become a growing priority for governments around the world. CCUS offers the most cost-effective﻿ option in many regions for the deep decarbonisation of a number of hard-to-abate industries, including iron, steel and chemicals. Moreover, CCUS is virtually the only﻿ known technological option for achieving deep emissions cuts in cement production, an industry that produces almost 7%﻿ of the world’s emissions. As a way of producing electricity and hydrogen in a low-carbon manner, CCUS can also feed into efforts to switch a wider range of sectors away from fossil fuels. CCUS can be installed on power plants running on coal, gas, biomass or waste. The low-carbon electricity created can then replace fossil fuels as an energy source, including in personal transport, space heating and the extraction of low- and medium-temperature heat in industry. Meanwhile, hydrogen can serve as a more direct substitute for fossil fuels in combustion processes, as feedstock in industrial applications, or in long-haul transport. Growing evidence indicates that removing carbon dioxide from the atmosphere will be instrumental to reaching net zero emissions globally. The latest IPCC assessment report warns that the deployment of carbon dioxide removal (CDR) technologies is ‘unavoidable’ if net zero emissions are to be achieved. However, CDR should be used to complement, not replace, wider action on carbon mitigation. Two of the main ways of removing CO2 from the atmosphere – bioenergy with carbon capture and storage (BECCS) and direct air carbon capture and storage (DACCS) – both share a technological foundation with CCUS. DACCS enables the capture of CO2 directly from the atmosphere while BECCS can result in CO2 removal on a net basis where the biomass is sustainably sourced.
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