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Natural Gas Utilization
Introduction
Natural gas is a type of fossil fuel formed underground due to the decomposition of organic matter or mineral salts by micro-organisms or as a result of heat and pressure being applied on the organic matter (Liang et al., 2012). Components of natural gas, which include hydrocarbons like methane, gases such as carbon dioxide, hydrogen sulfide, nitrogen, and helium, may accumulate in the earth’s crust or can be released into the atmosphere (Liang et al, 2012). Natural gas is increasingly being utilized around the world as there is a growing preference for it compared to other sources of fuel, mainly due to environmental concerns. This is because natural gas is considered the cleanest fossil fuel, with its main products of combustion including only carbon dioxide and water vapor (Liang et al., 2012). Nonetheless, there are certain challenges presented by the utilization of natural gas. A substantial amount of literature has been documented concerning the advantages and challenges of the utilization of natural gas, some of which are examined below.
Literature Review
Advantages of Utilization of Natural Gas
Natural gas is used for various purposes, some of which include domestic use for cooking, commercial use for space heating, water heating and cooling, industrial use in pharmaceutical industries, and vehicle fuel in the transport sector (Liang et al., 2020). Nwaoha & Iyoke (2013) use five criteria to illustrate the advantages of compressed natural gas (CNG). The first criterion is emissions, and they state that natural gas has almost 40% less Carbon dioxide emission than oil and about 80% less than coal during combustion. This would make the fuel a better alternative for automobiles. Secondly, they illustrate that natural gas is at least 30% cheaper than gasoline in the United States.  The third criterion used was the reliability or track record of natural gas over time, with explosive concerns of CNG being unfounded. The gas was also explained as being odorless, non-poisonous, and non-corrosive. The fourth criterion is the ease of use and flexibility of natural gas, which would allow the engine used to switch to other fuel types. Also, the engines that can utilize CNG were shown to experience less knocking and no vapor locking. Finally, they point out the abundance of natural gas reserves, which is an advantage because it guarantees a reliable supply over time.
Liang et al. (2012) further shed light on more advantages associated with the utilization of natural gas, some of which include the fact that it can be added to boilers powered by coal or oil to reduce NO and SO2 emissions. Moreover, they state that natural gas is more preferable for cogeneration equipment, which is the equipment used in the simultaneous production of heat and electricity. Their paper also points out that natural gas has a reduced amount of sludge in the industrial process. Liang et al. (2012) also state that natural gas can be used in the production of fuel cells and electricity as a result, in addition to the combined cycle generation advantage that natural gas has. Additionally, they agree with Nwaoha & Iyoke (2013) in showing that natural gas has fewer emissions. Huang and You (2011) go deeper into how natural gas is more cost-effective in industries, using the industries in China to illustrate how natural gas is being used as a replacement for heavy oil in the production of Chromium Trioxide since the equipment for natural gas in this process is cheaper. Furthermore, Huang and You (2011) show that increased utilization of natural gas would eventually increase the local income and job opportunities by facilitating stable local development. Nwaoha & Iyoke (2013) also add that the ability to market natural gas in small reserves gives it an advantage, and that use of natural gas facilitates energy security and energy diversity.
Challenges in Natural Gas Utilization
Despite the overwhelming research in favor of the utilization of natural gas, some challenges are part of this process. First, the utilization of natural gas requires equipment and infrastructure, which may present difficulties, especially in developing countries. Liang et al. (2011) acknowledge that the utilization of natural gas is infrastructure-dependent. Zhang et al. (2016) point out that the implementation of this infrastructure is more affected by politics than by technology, meaning a sound government is first required for proper utilization of natural gas. Furthermore, its utilization requires standardization of the pricing systems, and at the moment one does not exist, especially since most countries have not entirely begun the process of utilization of natural gas.
Liang et al. (2011) note that utilization of natural gas is infrastructure dependent, meaning that the price of natural gas depends on regional markets in which separate developments depend on the infrastructure and regulations in place. This implies that countries with good infrastructure would monopolize and control market prices. Stern (2017) states that very high international prices lead to reductions in the rate of increase of gas demand, which makes most low-income countries that import or consider importing natural gas to find this alternative unaffordable. Stern (2017) further adds that the high international prices may inspire cost inflation for large exports, which may mean that these high prices may need to be sustained for continued utilization of natural gas.
Also, despite natural gas being a better alternative for other fossil fuels since it has less negative environmental effects, it does not negate the fact that its emissions are still detrimental to the environment. Carbon dioxide and water vapor, formed when natural gas undergoes combustion, form part of a group of gases called Greenhouse gases, which are linked to global warming when they are released in huge amounts (National Geographic, 2020). Zhang et al. (2016) state that for us to slow down the negative effects emissions have and reduce “dangerous anthropogenic interference with the climate system,” we need at least an 80% reduction in emissions by 2050, but natural gas cannot cause such a significant reduction. They also point out that if the ultimate goal is to have energy systems that have zero-emission, increased utilization of natural gas may delay the introduction of near-zero emissions energy systems such as solar, wind, or nuclear power, while still providing no additional environmental benefit.
Conclusion
In conclusion, the utilization of natural gas is still a work in progress. There are certain advantages to using it as an alternative for other fossil fuels, some of which include its industrial cost-effectiveness, its flexibility, and the fact that its industrial process produces fewer slugs compared to coal types. The presence of an untapped abundance of the resource is an assurance of its reliability in the future. While natural gas produces less emission compared to the currently used fossil fuels, it still produces greenhouse gases that eventually contribute to global warming over a period of time. There are also other challenges in the utilization of natural gas, including the fact that it needs proper infrastructure that is subject to political changes more than technological advancements. This puts developing countries at a disadvantage in their attempt to adopt natural gas, compounded by the fact that they would have little influence over the market prices that would be monopolized and controlled by countries with better infrastructure. Therefore, there should be a collective effort to create a standardized market price system that would be favorable for all, including developing countries. According to the Intergovernmental Panel on Climate Change (IPCC), greenhouse gas emissions must be reduced by about 80% by 2050 to mitigate serious consequences brought about by global warming (Nwaoha & Iyoke, 2013), which means that better research is needed on how natural gas utilization can achieve such goals.
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