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Abstract 
      Lithium-ion batteries are today’s popular power source for clean technologies like electric gazettes and vehicles, due to the amount of energy they can store in a small space, charging capabilities, and ability to remain effective after hundreds, or even thousands of charge cycles. These same capabilities also make these batteries good candidates for energy storage for the electric grid. Lithium-ion batteries (LIBs) are in high demand for electric transportation and to enhance the use of renewable energies through auxiliary energy storage devices. This increase in demand necessitates an increase in manufacturing, which results in a huge number of used LIBs. The ever-increasing battery waste must be controlled appropriately. Depending on the volume of batteries leaving the market, current legislation, and infrastructure, each country employs one or a mix of procedures like landfilling, incineration, and full or partial recycling. Production of lithium is from those that extract lithium from underground brine reservoirs and hard rock mining is a considerably more complex and energy-intensive process than conventional brine extraction. This paper documents identifies and categorizes environmental effects. Dangers that must be avoided to design and implement safe disposal and processing alternatives for spent Lithium-ion batteries, also in the manufacturing process of the batteries and their components emit CO2 in large quantities. Sodium-ion batteries are an emerging technology with promising cost, safety, sustainability, and performance advantages over commercialized lithium-ion batteries. The UK, which is already home to established lithium-sulfur battery manufacturers and leading academics in the field, has a great opportunity to become the global leader in this ground-breaking technology.
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1. Introduction 
    Lithium-ion batteries are currently used in most portable consumer electronics such as cell phones, power bank and laptops because of their high energy per unit mass relative to other electrical energy storage systems. They also have a high power-to-weight ratio, high energy efficiency, high-temperature performance, and low self-discharge. Most components of lithium-ion batteries can be recycled, but the total prize of material recovery remains a challenge for the industry. 50,000 tone batteries waste in India per year. In America 3 billion new battery users, using at a rate of 3 billion batteries thrown away annually turns into nearly 28 billion batteries thrown away annually. There is one challenge to develop and demonstrate profitable solutions for collecting, sorting, storing, and transporting spent and discarded lithium-ion batteries for eventual recycling and materials recovery in low cost. Most of today's all-electric vehicles, some mobile units, power bank use lithium-ion batteries, but challenge is to reduce their relatively high cost, extend their useful life, and address safety concerns in regard to overheating. Demand for battery-grade lithium is expected to grow dramatically in coming years as we continue to see increases in the electric vehicle and energy storage sectors. Lithium ion batteries are a crucial component for the transion to a low carbon economy. The majority of today’s commercial lithium production is from those that extract lithium from underground brine reservoirs. Most takes place in the so-called Lithium Triangle, high-up in the Andes, where the borders of Bolivia, Argentina and Chile meet, and in China. Lithium-ion batteries are a popular power source for clean technologies like electric vehicles, due to the amount of energy they can store in a small space, charging capabilities, and ability to remain effective after hundreds, or even thousands, of charge cycles. These batteries are a crucial part of current efforts to replace gas-powered cars that emit CO2 and other greenhouse gases. These same capabilities also make these batteries good candidates for energy storage for the electric grid. However, that does come with a cost, as the manufacturing process of the batteries and their components emits CO2, among other environmental and social concerns.
2. The production process and harmfulness
     Producing lithium-ion batteries for electric vehicles is more material-intensive than producing traditional fuel engines, and the demand for battery materials is rising. Currently, most lithium is produced from hard rock mines or underground brine reservoirs, and much of the energy used to extract and process it comes from CO2-emitting fossil fuels. Particularly in hard rock mining, for every tone of mined lithium, 15 tone of CO2 are emitted into the air. Battery materials come with other costs, too. Mining raw materials like lithium, cobalt, and nickel is labor-intensive, requires chemicals and enormous amounts of water frequently from areas where water is scarce and can leave contaminants and toxic waste behind. [11] The extraction process of lithium uses a lot of water in the extraction process. It is estimated that 1892705.89 liters of water is used to mine one metric ton of lithium. [14] 60% of the world’s cobalt comes from the Democratic Republic of the Congo. To synthesize the materials needed for production up to 1,000 degrees Celsius is needed a temperature that can only cost-effectively be reached by burning fossil fuels, which again adds to CO2 emissions in air. Exactly how much tone CO2 is emitted in the long process of making a battery can vary a lot depending on which materials are used, how they’re sourced, and what energy sources are used in manufacturing. The vast majority supply of lithium-ion batteries about 77% of the worlds are manufactured in China, where coal is the primary energy source. For illustration, the Tesla Model 3 holds an 80 kWh lithium-ion battery. CO2 emissions for manufacturing that battery would range between 2400 kg and 16,000 kg (16 metric tons). As much as a typical gas-powered car emits in about 2,500 miles of driving just about the same weight as a great white shark! Researchers are trying to design new manufacturing processes or new battery chemistries that can work with more readily available, environmentally-friendly materials, but these technologies aren’t yet available on a wide scale. Demand for battery-grade lithium is expected to grow dramatically in coming years as we continue to see increases in the electric vehicle, mobiles and energy storage sectors. Lithium ion batteries are a crucial component for the transion to a low carbon economy. The majority of today’s commercial lithium production is from those that extract lithium from underground brine reservoirs (salars). [12]
2.1 Hard Rock Mining
    Hard rock mining is a more complex and energy-intensive process than conventional brine extraction. Although there are over 145 minerals that contain lithium, only five are used for commercial lithium extraction: spodumene, lepidolite, petalite, amblygonite, and eucryptite. spodumene is the most abundant, yielding the vast majority of mineral-derived lithium. After the ore is mined, it is crushed and roasted at 2012°F (1100°C). It is then cooled to 140°F (65°C), milled and roasted again, this time with sulfuric acid, at 482°F (250°C) . During this last step, the hydrogen in the sulfuric acid is replaced with lithium ions, to produce lithium sulfate and an insoluble residue.
2.2 New Lithium Production Methods
    According to the U.S. Geological Survey, the only commercial-scale lithium production in the US comes from a brine operation in Nevada (there is also a lithium battery recycling facility in Lancaster, OH, as well as lithium processing plants). However, there is growing pressure to increase domestic lithium production to help secure supplies of this critical metal. Opportunities exist for direct lithium extraction, notably from geothermal brines from the Salton Sea.
3. Potential alternatives to lithium-ion
    The first part of the Big Battery Challenge, three experts gave their predictions. While it is likely that lithium-ion will remain the dominant technology in the near future, there are plenty of potential long-term challengers. [13] Here are three options
3.1 Sodium-ion batteries - Sodium-ion batteries are technology with promising cost, safety, sustainability and performance advantages over lithium-ion batteries. Key advantages include the use of widely available, natural abundance and inexpensive raw materials and a rapidly scalable technology based around existing lithium-ion production methods. These properties make sodium-ion batteries especially important in meeting global demand for carbon-neutral energy-storage solutions.
3.2 Solid state batteries - The development of solid-state batteries that can be manufactured at a large scale is one of the most important challenges in the industry today. The aim is to develop solid-state batteries, suitable for use in electric vehicles, storage systems and which substantially surpass the performance, safety and processing limitations of lithium-ion batteries. In contrast to research into lithium-ion batteries, which will provide incremental gains in performance towards theoretical limits, research into solid-state batteries is long term and high risk but also has the potential to bring high rewards.
3.3 Lithium-sulfur batteries - Lithium-sulfur technology has the potential to offer cheaper, lighter batteries that also offer safety advantages. After initially finding use in niche markets such as satellites, drones and military vehicles, the technology has the potential to transform aviation in the long term. Electric aircraft offering short-range flights or vertical take-off and landing are distinct possibilities by 2050. Many developed country’s which is already home to established lithium-sulphur battery manufacturers and to leading academics in the field, has a great opportunity to become the global leader in this ground-breaking technology.
4. Solutions -
4.1 Lithium-sulfur batteries and solid state batteries - Solid-state lithium-sulfur batteries (SSLSBs) are attractive due to their potential to provide high energy densities. However, the battery chemistry of SSLSBs still faces most important challenges, such as sluggish ion transport and prominent interface failures. For these we want to develop more free lithium ions. We contract high-performance cell is by using a composite electrolyte (CPE) consisting of polyethylene glycol azobenzamide (PGA) and poly (ethylene oxide) (PEO). Meanwhile, Li solid-state NMR spectroscopy and density functional theory (DFT) results show that PGA promotes the dissociation of lithium salts and develop more free lithium ions, thereby improving the ion migration speed.[1] Cubic spinel Li4Ti5O12 is a desired anode material for lithium-ion batteries (LIBs) due to the feature of zero strain and good safety. Moreover, Li4Ti5O12 has a good affinity with sulfur for restraining lithium polysulfides (LiPSs) by create Ti-S bond in lithium-sulfur batteries (LSBs). Also, extra cobalt element is introduced to form Li2CoTi3O8, which not increases theoretical capacity for LIBs and also enhances the adsorption of sulfur for LSBs. [2] for promising cathode Sulfurized polyacrylonitrile (SPAN) have been used for high-energy-density lithium-sulfur batteries. However, severe safety from the electrolyte leakage and the uncontrollable lithium dendrite growth have controlled by using of Li-SPAN batteries. To address these issues, an eco-friendly and porous cellulose gel electrolyte (GE) was designed and prepared by UV photopolymerization and phase inversion methods. [3] Also use of all-solid-state electrolytes has emerged as one of the most promising approaches to address the safety issues and energy degradation in lithium-ion batteries and lithium-sulfur batteries. However, all-solid-state electrolytes will bring problems such as unsatisfactory ionic conductivity and large interfacial impedance between electrolyte and electrodes. One-dimensional (1D) materials have excellent effects on the increasing the ionic conductivity of electrolyte and the improvement of the interfacial contact between electrolytes and electrodes and the solution of other problems of all-solid-state lithium-sulfur batteries (ASSLSBs).[4] The development of facile and eco-friendly recycling strategies for lithium-sulfur batteries (LSBs) is very important since they will generate a growing hazard to the environment. Herein, a hydrogen bonding cross-linked multi-functional binder (named: APL) of Lithiated polyacrylic acid-co-vinylphosphonic acid (AA-VPA) and phosphorylated soy protein (P-SPI) is explored for LSBs. [6]
4.2 Sodium-ion batteries - For replacing the conventional fossil fuels use of Rapid exploitation of renewable energy sources and for these the development of electrical energy storage (EES) systems. Sodium-ion batteries (NIBs) and potassium-ion batteries (KIBs) are considered as the promising low-cost candidates for the application in large-scale energy storage by virtue of the natural abundance of sodium and potassium resources. In NIBs and KIBs, cathode plays a critical role in the electrochemical performances, so searching for appropriate cathode materials is the key. Particularly, layered oxide are the most fascinating electrode materials for NIBs and KIBs. In light of performances, the fundamental and recent researches of layered oxide cathodes are reviewed for NIBs and KIBs. We facing several major challenges including irreversible phase transition, low energy density, low air stability, oxygen redox reaction and cycling stability need to be overcome.[7] Graphite and hard carbon have been established as suitable anode materials for sodium-ion batteries (SIBs). However, the demand for higher energy density batteries has necessitated to look for alternative materials with higher capacity. In this regard metal sulfides have given better result compared to graphite and hard carbon which supports only intercalation type storage of Li+/Na+ ions. [9] Heteroatoms doped carbon-based materials have attracted as an anode material in high-energy density, good stability and low-cost sodium ions batteries (SIBs). However, the low initial Coulombic efficiency (ICE) resulted from the irreversible Na trapping and the formation of solid electrolyte interphase (SEI) is not accepted in the practical application. In this work, presodiated B and N co-doped carbons are fabricated by a facial one-step synthetic process developing graphitic carbon nitride (g-C3N4) and NaBH4 as both presodiation agent and B sources. [10]
4.3 Data collection (Table 1)
	LSB/ Na ion batteries 
	    Power / capability
	       Cycles

	Solid state batteries
	541 mAh g−1
	      100 cycles

	Li2CoTi3O8 electrode (LSB)
	1048 mAh g−1
	      100 cycles

	Li-SPAN battery(LSB)
	938.8 mAh g−1
	      500 cycles

	Oxide solid electrolytes (1D) (LSB)
	1675 mAh g−1
	      100 cycles

	lithium-sulfur battery (LSB)
	1675 mAh g−1
	      100 cycles

	APL-based sulfur cathode(LSB) 
	940 mAh g−1
	      250 cycles

	The comprises nanometric anode Sphalerite (ZnS)(SIB)
	550 mAh g−1
	      150 cycles

	graphite and hard carbon anode materials SIBs
	308 mAh g−1
	      100 cycles


5. Conclusion -
           This review paper show better option for lithium ion batteries theoretically. Lithium-Sulfur battery (LSB), which makes it one of the most potential energy storage systems to achieve commercialization in place of lithium-ion battery. Also Solid-state lithium-sulfur batteries (SSLSBs) are attractive due to their potential to provide high energy densities. The enhanced performance of the Li2CoTi3O8 electrode is the result of synergistic effect of dispersed particles and larger contact area for LIBs and LSBs. Sulfurized polyacrylonitrile (SPAN) have been regarded as a promising cathode in lithium-sulfur batteries. Oxide solid electrolytes have one-dimensional (1D) structure of oxide solid electrolytes give excellent ionic conductivity and outstanding electrochemical stability. Lithium-sulfur batteries (LSB) have the advantages of high energy density, high specific capacity, low cost and environmental friendliness. It is considered to be one of the most potential electrochemical energy storage systems to replace LIB for commercial applications nowadays. Under the circumstances, rechargeable Na-ion and K-ion Batteries (NIBs and KIBs), by reason of the natural abundance sodium and potassium resources, have attracted considerable research enthusiasm. A green chemistry synthesis of a sodium-ion battery (SIB) comprises nanometric anode Sphalerite (ZnS) film, coated uniformly on reduced graphene oxide graphite and hard carbon have been established as suitable anode materials for sodium-ion batteries (SIBs).Table 1 shows the various better result of batteries capability. However, the demand for higher energy density batteries has necessitated to look for alternative materials with higher capacity. In this regard like metal sulfides have gained prominence as it generally has higher capacity compared to graphite and hard carbon. 
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