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Chemistry practical on using a flame photometer.
General Chemistry Practical.
Experiment; sodium and potassium analysis using a flame photometer.
Part 1: observing color changes.
Part 2: measuring the wavelength.





Introduction.
A flame photometer is an instrument used in metal elements analysis. It originated with the Bunsen flame tests for the qualitative identity of specific elements (Jing & Amirav, 2017). Flame photometer is conducive to analyzing elements that excite easily with low-temperature requirements. Examples of the elements are potassium, sodium, and calcium. They have a low detection limit ranging from 1ng/ml to 1ug/ml. It bases on the emitted light when light meets a metal. The distance of the color gives ideas of the element while the flame color gives information about the available element.
The objective of the experiment.
It is to determine the concentration of sodium and potassium metal ions in water from different sources. In this paper, the amount of potassium and sodium in ground and surface water is determined using a flame photometer.
Materials and methods.
Surface water was collected from different places including a freshwater pond and a flowing river. The underground waters were obtained from wells and boreholes. All the mentioned collected waters were submitted to an analysis using a flame photometer for the identification of sodium and potassium concentration in the water samples.
Procedure.
The sample waters were collected from different places. Five from surface waters and five from the underground waters with shallow and deep aquifers.  The flame is the burner inside the instrument which is required for temperature controlling and heating of the solution. A variety of gas is used in the photometer with air and nitrous oxide functioning as an oxidant (Domingo & Klyne, 2019). The flame temperature depends on the fuel oxidant ratio. The flame photometer is calibrated through aspirating standards increasingly to the flame. A calibration curve of concentration and intensity is plotted. A Record of the reading of the unknown solution is taken and the sample can then be read from the curve.
The initial combustion zone is blue where it lacks thermal equilibrium. As a result of this, it's not used in flame spectroscopy. In the flame photometer, the solution is taken through a nebulizer to the flame. Evaporation of the sample occurs which in return causes atomization. The atoms absorb heat thus moving to an excited state.
Results and discussions.
Results gotten from the analysis of sodium and potassium recorded in table form are as follows. Data on characteristic color emitted from the alkali metals when exposed to the flame photometer. Errors that might be encountered in the practice are random and systematic errors that can be resolved (Parks et al., 2018). The accuracy of the metal concentration is not given at 1oo %. Further, inert gases cannot be detected.
Table 1. Characteristics of color and wavelength.
	Alkali metal
	Characteristic wavelength 
	Flame color

	Sodium 	
	500mm
	Yellow colour

	Potassium 
	766mm
	Violet colour





Table 2: concentration of potassium and sodium in the ground and surface water using a flame photometer.
	Sample details
	The concentration of sodium mg/l
	The concentration of potassium  mg/l

	Baker pond surface water 
	47
	21

	Haripur shallow aquifer
	63
	6

	Housing colony bore water
	24
	7

	Steel gate tube well
	46
	11

	Gopalpur deep aquifer 
	27
	7

	
	
	




Table 3: Water quality classification range and water type basing on WQI value.
	Range
	Type of water

	< 51
	Excellent water

	51-99. 99
	Good water

	1oo – 199. 99
	Poor water

	2oo-299. 99
	Very poor water

	>300
	Unsuitable for drinking/irrigation.



The results show that potassium and sodium content in the water samples lie within a permissible limit as given by the World Health Organization and a guide from other organizations like gunwale and udo. Differences can be noted in fluctuations in potassium and sodium content in different water sources like surface water, underground water, and aquifers. The presence of sodium on the surface water is caused by time-bound wearing out mineral rocks that have salt and sodium deposit erosion alongside surface infiltration contaminated by irrigation and road salt.
Precipitation and leaching that occurs in groundwater pollution and soil lead to very high levels of sodium in soils. Groundwater gets potassium from treatments of hard water through ion exchange or from the discharge of large quantities of potassium accidentally (Banerjee & Prasad, 2020). Water treatment by potassium permanganate leads to a high level of potassium in water. Softeners that are used in reducing water hardness are an additional way by which potassium gets into water bodies. The potassium and sodium ion content in waters from different sources were categorized. There was spatial distribution of potassium ions in the surface, underground, and pond water bodies that would be represented by contour mapping. The distribution of sodium ions in the named water bodies was by contour mapping too.
A trend as observed in the experiment values for potassium and sodium in ponds (Brar & Chhibba, 2017), underground water, and surface water is that underground water had high sodium present in comparison to water from the surface. A reason related to this is that a high probability exists that the presence of salt rock near to underground leads to the dissolving of sodium ions. Potassium ions on the other hand are high on surface water as a result of the many human activities that take place. Getting a variation of potassium and sodium content in the region where the waters were sourced helps to understand how human activities affect the presence of sodium and potassium in water about underground rocks geology effect to metal ions in water. The results were that sodium and potassium content was in high amounts in the range. Moving away from urban centers where habitation by a human is minimal potassium amount decreases.it is a result of human activities while sodium amount decrease due to earth rock geology.
All this arises from the fact that large volumes of coal bed contain hidden sodium that mixes with water whenever soil erosion takes place. Coal bed spreading in large areas causes high amounts of sodium available (Horike et al., 2016). In this doing, getting water quality qualitatively and quantitatively a calculation can be done using weight parameters. Initial calculations of water quality index for water samples containing sodium and potassium have been done (Baba et al., 2018). Conclusions have been made regarding whether they are fit for consumption or not by WHO. In as much as the content of sodium and potassium are within the permissible limit that is conducive for human consumption, activities like the use of pesticides and softeners must be put under control. Alternative methods for analyzing metal concentration in water are using membranes, bio absorptions, and extractions.
Conclusions.
[bookmark: _GoBack]A flame photometer is used in the analysis of metal ions in water. Most common ones being sodium and potassium. It is not a completely reliable method that should be used in the measuring of ion concentration in the aqueous form. There is another method that is referred to as atomic absorption spectrophotometry which works inverse to the flame photometrist all relies on the principle of radiation emission from excited atoms. Flame photometer cab is further applied in product control and indirect quality testing.
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