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Introduction 
With the increasing emergence of new technologies, new changes are coming up daily for efficiency and performance improvement. In response to this, scientists in the field of Li-Ion batteries have realized this and have invested continuously in advancing the technologies in the area of Li-ion batteries. One very significant is in Li-Ion batteries ensuring the efficient storage of energy through coming up with the right materials for the cathode. One fundamental fact is that the elements making up the cathode has to continually be in a position to not only accept but also release lithium ions quickly for high levels of current and repeatedly when recharging. Although olivine structures, spine, and NaFeO2 form the basis of transition metal oxides, it is increasingly becoming necessary to add some improvements to it. The upgrades have been majorly to lengthen the useful lifetime as well as cost (Ritchie & Howard, 2016). This paper brings forth some of the significant improvements in Lithium-ion batteries.
An improvement to the technological aspects of the battery is vital due to current advancements in various applications such as in electric vehicles and also in other electronics. It is, however, essential to understanding the fact that the performance of the battery solely depends on the quality of the various materials making up the various fundamental components of the cell. In a majority of batteries made using lithium-ion, the electrolyte that is commonly used is LiFP6, which is an organic solvent in nature. The electrolyte is considerably low resistance to electricity type and widely mixed with carbonate mixture to become better in its functionality. Durability and miniaturization are some of the advantages associated with solid electrolytes. These electrolytes function the same as inorganic compounds and polymers, and therefore they have the same strength as the solid electrolytes. The most well-known materials for making the lithium-ion anodes are those compounds from carbon as well as those alloys containing lithium. In the two approaches, the final result is always a low activity involving lithium. This step is very significant since it prevents the chances of reacting with electrolytes as well as enhancing the safety of the users. Various efforts have so far been made to improve the materials for making anode, as well as the electrolyte.
The materials for making the cathode for these materials are typically transition metals oxides. These metals can be oxidized to higher valences when the lithium is withdrawn. Despite the fact that the transition metal's oxidation can significantly maintain the compound's neutrality of the charge, large changes in the composition often lead to changes in phases (Fergus, 2010). Due to this reason, it is advisable to use proper crystal structures that should be used. The appropriate crystal structures, in this case, are the ones that lead to changes in the phase. However simple it might appear, the stability in the structure is a significant challenge, especially in the charging. In addition to this challenge, while charging is the fact that lithium is usually eliminated from the cathode (Fergus, 2010). In the process of discharging, lithium is placed into the material containing the cathode. After this process, the anode used in the process lowers the valence of the ions for the transition metals. The factors that usually determine the maximum discharge current are the rates of the two methods and the accessibility of the lithium ions (Fergus, 2010). Due to the above facts about the electrodes, it is essential to note that the areas of improvement lie in them because they determine the performance of these lithium-ion batteries.
Lithium ion batteries have attracted numerous attentions because of its extensive applications as the major source of power in electric vehicles and mobile electronic products. One most important factor in achieving high-performance lithium ion batteries depends on the anode elements that can work with desirable properties of appropriate structural capacity, right operating voltage, and great specific capacity. In most elements, carbon is used as the viable anode material because of its good cyclic stability and relatively low cost. The low practical and theoretical capacity maintains its drawback for the requirements of high power. In latest works, some active metals such as Tin, Aluminum, and Silicon are placed as the negative electrode elements and found containing great specific capacities of 993 mAh g−1, 2234 mAh g−1, and 4200 mAh g−1 respectively by making alloys with lithium. Tin has been presented as the most critical substitutes of carbon because of its chemical stability and electric conductivity. The expansion suffering of Tin up to 300% change in volume during the process of Li-ion desertion and insertion results into poor cycling performances and structures deterioration
The lithium iron phosphate and single wall carbon nanotubes are the particular nanomaterials present in Lithium-ion batteries. The single wall carbon nanotubes are nanomaterials that are used in lithium ion batteries in various ways to enhance use phase performance while monitoring the environmental effects of the material synthesis and extraction. Lithium ion phosphate is a commercially available cathode nanomaterial that is widespread (Ganter, 24). The lithium-ion battery has a typical life cycle as shown in the figure below  
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Figure I: Lifecycle for lithium ion battery (Source Ganter, 24)
Cathode Materials
	As mentioned before, LiCoO2 the most commonly used material for the cathode in lithium-ion batteries. However, with the advancing needs in the lithium-ion batteries industry, there have been recent advancements in changes of the materials for making the cathodes (Ritchie & Howard, 2016). It is vital to understand that, even though LiCoO2 is a very critical material for forming the cathode, several alternatives have been developed (Fergus, 2010). The purpose of the development and enhancement is to increase their sustainability as well as lowering the cost. Additionally, another essence of seeking an alternative for LiCoO2 or Cobalt is the fact that it is not readily available as compared to other materials that can serve the same purpose as the cobalt like iron, nickel, and manganese (Ritchie & Howard, 2016).  The different elements which have been developed recently seek to enhance the stability of the cathode than it was before since the first ones have the chance of facing failure or performance degradation in the situations of overcharging.
Launching of significant policies needs a broad understanding of environmental performance and economic values of the end of life lithium ion batteries. The policymakers and recyclers are facing a multitude of unanswered questions. For instance, the appropriate strategies to improve the efficiency of material recovery and the potential release of nanoparticle during the processing of the end of life. The active use of lithium ion batteries requires incentives and policies necessary to boost infrastructures for recycling as the economic incentives may probably reduce as the chemistry shifts to cobalt based cathodes. The potentially recoverable value of lithium ion batteries does not support the idea that recycling of lithium ion batteries is economically visible at an industrial level.
	When the charging voltage increases, there can be a considerable enhancement of the capacity of the cell. However, it is essential to note that it can have the adverse effect of more rapid capacity decrease because, during recharging, the battery is recycled (Fergus, 2010). There are several other reasons as to why the LiCoO2 is slowly being replaced. One of them is due to the degradation that occurs during charging.
One of the reasons that cobalt tends to dissolve in the electrolyte, especially when electrode undergoes de-lithiation, is when charging. The effect of this dissolution is that a minimal amount of lithium is in a position to be intercalated when discharging (Fergus, 2010). Additionally, it is challenging to get the Stoichiometric LiCoO2; therefore, it is considered necessary to use heat treatment to regulate the content of the surface phase that is usually required to enhance cycling performance (Ritchie & Howard, 2016). 
	In the recent developments, one cathode material that has considerably been used widely is LiNiO2. The LiNiO2 cathode material is recently preferred for its ability to form the alpha NaFeO2 structure, which is very useful in the lithium-ion battery (Fergus, 2010). Other advantages associated with the LiNiO2 high energy density and low cost as compared to LiCoO2 (Ritchie & Howard, 2016). The only disadvantage of the LiCoO2 over the LiNiO2 is that it is not only less ordered but also less stable. In the realization of this, other advances have resolved to combine the two to come up with a more improved electrolyte (Fergus, 2010). This process involves combining the two of them to come up with a cathode whose degree of ordering is higher than the initial one. This step additionally makes the nickel ions of the electrolyte to occupy sites in the cobalt plane instead of the lithium plane (Ritchie & Howard, 2016). Also, such a combination means that the advantages of nickel of having high nickel capacity and also being relatively cheaper compared to cobalt. 
	Additionally, another development in the field of lithium-ion batteries is the incorporation of lithium iron phosphate. This lithium iron phosphate is used to replace the lithium cobalt oxide (Ritchie & Howard, 2016). Also, other lithium transition oxide phosphates can be used for the position in that position instead. The reason for the choice of this material for the cathode is due to the fundamental fact that the content has various advantages as opposed to the conventional materials commonly used (Fergus, 2010). One of the benefits that this material has is that it has higher levels of safety as well as a probable lower cost compared to other non-phosphate transition metal oxides for the cathode.
Despite these numerous advantages, it is essential to note that this advantage still has some of the disadvantages. One of the difficulties is that of low conductivity even though a lot of people have, for a very long time, put into a useful way in the recent past (Fergus, 2010). Although this disadvantage is easily identifiable, some other activities have been geared towards ensuring that low conductivity is completely done away with.
One way that is on the rise currently in the development of lithium-ion batteries is doping. This process involves substituting the iron with other atoms partially. Another strategical development in the field of lithium-ion batteries to increase the conductivity is coating it with Fe2 and carbon. 
Similarly, other additional phosphate-based lithium metals have been researched on although high levels of polarization are thought to do away with pure LiMnPO4. The reason for the choice of manganese and iron, as opposed to other metals, is motivated by the fact that they are very toxic as well as being a bit expensive (Fergus, 2010). 
Battery Safety
Additionally, in the development of any object, it is vital to develop it while ensuring high levels of safety. Due to this fact, several developments have been made on the lithium-ion battery so that it is safe for usage. The safety of the battery is a very crucial aspect of its properties (Ritchie & Howard, 2016). 
The customers who rely on the batteries ought to be sure of their safety, and this is an issue that most recent developments have significantly tried to invest in it properly. In the development, one very clear thing is that large batteries require higher degrees of safety as compared to the smaller ones (Ritchie & Howard, 2016). A good example is in the case of putting the lithium-ion batteries to the levels of 4.6 volts and above. In this case, it might be hazardous since there are chances of developing unsafe events like fire. Consequently, the lithium iron phosphate may be a bit safe when charged to the levels of around 3.4 volts and below (Ritchie & Howard, 2016). 
. A major factor in achieving high-performance lithium ion batteries depends on the anode elements that work with the desirable properties of suitable operating voltage, appropriate structural capacity, and great specific capacity. Tin has been established as the most important substitute for carbon due to its chemical stability and electric conductivity. The single wall carbon nanotubes are presented to have the ability to improve the electrodes performance of lithium ion battery. Launching of critical policies needs a broad consideration of environmental performance and economic values of the end of life lithium ion batteries. The society is likely to face variable and uncertain waste stream since the anode and cathode materials have been developed and used in lithium ion batteries. The scientific uncertainty of carbon nanotubes regarding their hazards is likely to continue.
Electrolyte Development
Just like there have been developments in the various aspects of the lithium-ion battery, there have also been developments in the field of the electrolyte used. One of the developments in the lithium-ion battery is a new salt for electrolytes (Ritchie & Howard, 2016). The electrolyte salt is called the LiBOB (LiB(C2O4)2). The salt is known for its ability to work correctly as an electrolyte for conducting the charges at any time. The fundamental reason why the salt has been seen as a significant development is due to the various advantages it possesses (Fergus, 2010). One of the benefits that it possesses is its ease of manufacturing. Also, the materials that are used in making the electrolyte salt are significantly cheaper, and this makes it less costly to use. Despite all these being notable advantages, one main technical advantage of the electrolyte is that it is less acidic as compared to the other electrolytes (Fergus, 2010). The less acidity level is beneficial in the fact that it makes it very stable to use in the majority of the applications. These applications may involve using it with lithium manganese oxide (Ritchie & Howard, 2016). 
Additionally, another significant current development is the polymer electrolyte (Fergus, 2010). With this type of electrolyte, there are very high energy densities when the construction is made of the pouch cell. Also, electrolytes in the solid-state having a cathode system that does away with Sulphur dioxide have been developed.
Current development of advanced oxidation to eliminate organics in water
Just like there have been developments in lithium-ion batteries, there have also been developments in advanced oxidation. The process works to do away with organics and other forms of dirty that might be present in the water. Right from the knowledge of the advanced oxidation processes, it is common knowledge that these processes are very efficient methods of treating minerals as well as degradation particles from environmental pollution agents that are usually majorly in both water wastewater. Fundamentally, the advanced oxidation processes work by the principle of releasing an agent for oxidation, the hydroxyl radical. The primary function of the hydroxyl radical is to react with a majority of the water pollutants like organic matters present to ensure only the clean water remains.
	One of the recent advances in advanced oxidation processes is the application of a persulfate activated by heat for treating mature landfill leachate. The advancement reached to a conclusion that the SR-AOP can simultaneously oxidize ammonia nitrogen and the organic matters. In this persulfate system activated by heat, the various factors used are the pH of the solution, the dose, and the temperature. In this method, up to 91% of chemical oxygen demand and 100% ammonia can be finally removed (Deng & Zhao, 2015). All this is possible because of the presence of sulfate radical advanced oxidation processes.
Additionally, another recent development in the advanced oxidation processes is their use in the prevention of quenching the organic matters using UV, especially in landfill leachate (Muruganandham, Suri, Jafari, Sillanpää, Wu & Swaminathan, 2014). One of the most well-known and recommended practices of managing leachate in the USA is discharging leachate to those treatment works owned by the general public (Deng & Zhao, 2015). The reason why it is preferred is that the cost of treatment is relatively low, as well as having less-complex management in comparison to other strategies.
Despite this fact, the strengths of this choice have significantly reduced as a result of the adverse effects from the leachate that is got from the treatment works of the public since it will interfere with UV disinfection (Deng & Zhao, 2015). The emerging developments of the advanced oxidation processes are their use in preventing the UV absorbance that is usually induced by the leachate. An excellent example is the Fenton process. This process is recently being used as a polishing treatment for the leachate that is treated biologically to reduce the UV absorption (Deng & Zhao, 2015). This process of the Fenton treatment is slowly gaining widespread usage due to its ability to remove over 90% of UV. 
Furthermore, according to Muruganandham et al. (2014), another area that advanced oxidation processes have significantly gained some advancement is in ozonation. As it is well known, the ozone is an oxidant that is friendly to the environment since it can produce oxygen gas without producing other gases with potential harm to the environment (Deng & Zhao, 2015). Due to this reason, the process is widely used in treating wastewater as well as process water. In the ozonation process, there are two most common actions of oxidization. One of the operations involves the direct method where the reaction is between the ozone that is contained in compounds. The second one, referred to as the original method, involves hydroxyl radicals in dissolved in compounds reacting with the ones coming from the decomposition of the ozone (Deng & Zhao, 2015). The current development in this discipline under advanced oxidation processes of ozonation is efficiency-centered. In this step, the ozone is combined with both UV light and H2O2. Having this combination, the removal rate is significantly increased. This result also adds to more hydroxyl radical’s production in the system of treatment. 
Finally, as seen from the above analysis, it is correct to say that AOPs have so far experienced plenty of advancements in the last few years. Some of them have been through the ozonation, and others have been as a result of the Fenton process as well as other advancements. Considering the analysis, the advanced oxidation processes in eliminating organic wastes are mainly geared towards degrading a significant number of pollutants. Despite all these recent advancements, the chances of more research are still there in studying the advanced oxidation processes to prevent any problems in the area. 


References 
Deng, Y., & Zhao, R. (2015). Advanced oxidation processes (AOPs) in wastewater treatment. Current Pollution Reports, 1(3), 167-176.
Fergus, J. W. (2010). Recent developments in cathode materials for lithium-ion batteries. Journal of power sources, 195(4), 939-954.
Muruganandham, M., Suri, R. P. S., Jafari, S., Sillanpää, M., Lee, G. J., Wu, J. J., & Swaminathan, M. (2014). Recent developments in similar advanced oxidation processes for water and wastewater treatment. International Journal of Photoenergy, 2014.
Ritchie, A., & Howard, W. (2016). Recent developments and likely advances in lithium-ion batteries. Journal of Power Sources, 162(2), 809-812.
