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Lithium ion batteries have emerged in the recent past years as most accepted secondary batteries due to an array of advantages which include higher energy density, light weight, longer life span as well as low memory effect. Likewise, Lithium ion batteries are known to provide a powerful and compact energy source for the remote controlled (RC) cars as well as MIT research projects. However, some established researches have pointed out various defects in the lithium cells. However, other studies have pointed out the possibility of minimizing such defects through proper handling of the batteries. For instance, Larsson, Andersson, & Blomqvist (2017) affirms that if lithium ion just likes any other types of batteries are subjected to correct handling procedures, there is possible reduction of fire risks which are rampant with these types of batteries. According to Larsson, Andersson, & Blomqvist (2017)   argument, most scenarios encompassing lithium batteries unveil the root of the problem in the unintended abuse or mishandling of such batteries. For instance, research done by Nedjalkov, Meyer, & l Köhring (2016) attribute common fire incidents in lithium batteries to overcharging or discharging, as well as unbalanced cells excessive discharge. Other cause include but not limited to short circuiting of the battery but also to excessively hot storage and physical damage. 
The Incidence of Hydrogen Fluoride Gas Emission as the biggest Threat
What Happens During the Incidence
Comparatively, fires produced by lithium-ion batteries are known to generate an intense heat and considerable smoke and gas. According to Nedjalkov, Meyer, & l Köhring (2016), the emitted smoke carries a large threat to the livelihood of the human beings than the produced heat. A comprehensive research by Nedjalkov, Meyer, & l Köhring (2016) carry compelling evidence concerning the presence of hydrogen fluoride which ranges from 20 and 200 mg/Wh of normal battery storage potential. In addition, some little presence of phosphoryl fluoride can also be traced through fire tests. Correspondingly, Massachusetts Institute of Technology (2017) articulates that Fluoride gas due to fire from lithium-ion poses a great toxic threat especially for large lithium-ion battery packs. The research done by Larsson, Andersson, & Blomqvist (2017) show that the risks related to gas and smoke emission from lithium-ion battery malfunctioning may in circumstances create a massive threat, notably in a closed environment with people’s presence such as submarine, aircrafts. However, the gas emission has only found a limited study
How Lithium-ions Generate Hydrogen Fluoride
Reason For battery Failure
According to Massachusetts Institute of Technology (2017) explanations, an unalterable thermal event in a lithium-ion battery can be caused by several ways. Some of the ways already mentioned include external heating mechanical abuse, as well as external or internal short circuiting. These methods enhance a thermal runaway caused by the exothermal reactions within the battery. An eventual effect resulting from such reactions leads to fire explosions. An occurrence of such an incident in a large lithium-ion battery pack becomes so severe due to risk for failure proliferation. Massachusetts Institute of Technology (2017) demonstrates that the present electrolyte in a lithium-ion battery is highly flammable and contains hydrogen fluoride. The electrolyte evaporates during overheating and vents out of the battery cells. However, the gas ignition may not take place immediately. Nevertheless, failure to experience an immediate ignition presents a high risk for explosion at a later stage. Besides hydrogen fluoride emission, lithium-ion battery produces other toxic substances ranging from CO, and CO2 which induces anoxia during heating and fire incidence. According to Massachusetts Institute of Technology (2017) study, the temperature increase during heating contributes towards emission of hydrogen fluoride because the fluorine content of the electrolyte such as the polyvinylidene fluoride (PVdF) binder forms gases. More so, components containing fluorine such as flame retardants in electrolyte are also present in Lithium-ion batteries.
Nedjalkov, Meyer, & l Köhring (2016) affirm that the presence of water promotes the decomposition of LiPF6  according to the following reactions;
1. LiPF6 → LiF+PF5

2. PF5+H2O → POF3 +  2HF

3. LiPF6+H2O → LiF+POF3 +  2HF
Comparatively, the HF toxicity and hydrofluoric acid derivative is well acknowledged. However, Nedjalkov, Meyer, & l Köhring (2016) argue that there is no data for the POF3 toxicity which serve as reactive intermediate that either reacts with water or other organic materials with an ultimate generation of HF. However, analyzing from chlorine correlation POCl3, POF3 becomes even more toxic than HF. Nevertheless, fluorine contains compounds decomposition is multifaceted which leads to eventual emission of fluoride gases. Despite the number of attempts of both qualitative and semi-quantitative analysis have tried to measure HF from lithium-ion batteries, most researches have failed to document time dependent rates or overall amounts of HF. Nevertheless, some studies have managed to establish that HF within limited SOC variations during the lithium-ion abuse.  Nonetheless, Massachusetts Institute of Technology (2017) shows that time-resolved quantitative HF gas emission evaluations from a completed lithium-ion battery cell under an abusive action has a high potential of releasing HF. The qualitative studies by Massachusetts Institute of Technology (2017)  regarding HF emission from lithium-ion battery fires illustrates that commercial lithium-ion batteries produce a substantial amounts of HF during the fire outbreak. More so, Massachusetts Institute of Technology (2017) points out that the application of water mist in extinguishing fires resulting from lithium-ion reaction process promotes HF production.
	According to Larsson, Andersson, & Blomqvist (2017) explanation, lithium-ion batteries have two electrodes which are separated by an electrolyte. The negative electrode has some presence of carbon while the positive electrode contains lithium oxide cobalt oxide. More so, Larsson, Andersson, & Blomqvist (2017) explain that the shuttling nature of the lithium requires a non aqueous solution to facilitate the reactions. Therefore, it is not advisable to use any water related substances such as acid or alkaline solution. According to Larsson, Andersson, & Blomqvist (2017) argument, the idea presents part of the problem. Therefore, they have to use an organic liquid which proves to be volatile and flammable. Moreover, the organic liquid does not dissolve the lithium salt resulting to back and forth shuttling of the lithium between negative and positive electrodes. When the battery has charged fully, all of the available lithium settles inside the negative electrode. However, the lithium attempts to move to the cobalt oxide during discharging process. The process generates the current. However, the same process liberates HF gas which has an adverse effect on individual’s lives. 

What should be done to fix the Problem

	How to Minimize HF Emission and Fire Outbreaks from Lithium-Ion Batteries 
Charging and Discharging. 
Larsson, Andersson, & Blomqvist (2017) argue that lithium-ion packs in a portable devices such as laptops, notably from a reputable manufacture needs no user input for charging process other than having a connecting cable. More so, these devices contain a battery management system that controls the charging process. Furthermore, a recommended AC adapter should be used in the process besides following the necessary manufacture’s recommendation concerning the charging process

Storage
Proper storage for lithium-ion batteries is critical for sustaining an optimum battery functioning and reduction of fire and HF emission incidences. Adequate storage space should be availed to ensure the safety of lithium-ion batteries. The area should have an appropriate temperature favorable for the existence of the batteries.

The problem proved to be a common lithium-ion which is not a onetime event but rather a continuous problem
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