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I. Introduction
We will use paper chromatography to find the physical properties of our known cations, and then use those to identify two cations from a giving unknown solution.
II. Theory

Paper chromatography is use to identify or separate elements in a mixture 

through the use of their different physical properties. When an element or compound is characterized as polar, it is attracted to itself or another substance that is  polar. The more polar it is, the stronger the attraction. We will another polar solvent to represent the mobile phase (pushes the cations up) and the paper will be the stationary phase (holds the cations back). The known solution of element and unknown solution will be place at the bottom of the paper separately and will be eluted up the paper with the given solvent. During the travel with the solvent, depending on the physical property the solution will travel a certain distance. Further if it is more polar or shorter if it is less. Assuming each has different polarity, we will to determine the unknown solutions.
To identify which cations is which, we will compare two of its’ physical property, Rf and the color. Rf is the comparison of the distance the cations travels to the distance the solvent travels. By measuring these two distances we can determine the Rf.




  Distance the cation travels in cm.



Rf    =   -----------------------------------------




  Distance the solvent travels in cm.

After we determine the Rf values of our known cation’s solution, we can compare those values the those of the unknown solution to determine the best match.

Another method we will use to determine the cations is color. After the eluting, we will develop the paper in a NH3 vapor chamber. The high concentration of NH3 will cause the metals to become ligands and bind with the NH3 to form a larger complex compound. This will also cause the cations to give a color characteristic. The colors for our known cations solution will be use to determine the cations to our unknown solutions to the best match. Rf and color will help us determine the 2 cations of the unknown solution.
III. Procedure

We will be provided with 5 known cation solutions(Cu+2, Mn+2, Ni +2, 

Fe+3, and Co+2), a solution with 2 unknown cations, and many strips of chromatography paper. For observation, the color of the solution before the experiment is recorded. We will first determine the Rf of the known cations to compare with the unknowns later. A dot will be marked near the bottom of the paper and a drop of a very small drop of a solution will be placed. Place the end of the strip nearest to the dot into the eluting solvent also not to touch the dot itself. The solvent will elute up the paper along with the cation.
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When the solvent has traveled a long way(close to the top), the paper is removed and the solvent front is quickly marked. If the cations front is visible, it may also be marked. For observation purposes, the color of the cation before the NH3 bath is also recorded. The paper is then place in the developing chamber that contains NH4OH and NH3 vapor. The colors that appear will give a better look at the solvent front. That solvent front(if better than the current recorded front) is recorded along with the new color. Using the Rf equation, we obtain the Rf for each known cation. We then repeat the procedure for the unknown solution. 2 cations will be observed. We compare those Rf values and colors to those of the knowns. The identity of the unknowns are determined.
IV. Data and Observation
Table 1: Colors of the Known Cations
	Known Cations
	Color of Solution
	Color in Solvent
	Color in NH3 bath

	Copper
	Blue green
	Yellow
	Light blue

	Manganese
	Brown
	Clear
	Light brown

	Nickle
	Green
	Clear
	Light blue

	Iron
	Yellow
	Light yellow
	Brown yellow

	Cobalt
	red
	Blue green
	Dark brown


Table 2: Known and Solvent Front
	Known cations
	Cation front in cm
	Solvent front in cm

	Copper
	4.5
	5.5

	Manganese
	2.5
	5.5

	Nickle
	1.8
	4.7

	Iron
	5.8
	6

	Cobalt
	4.2
	7


Table 3: Colors of the Unknown Solution
	Unknowns Cations
	Color of solution
	Color in Solvent
	Color in NH3 bath

	Unknown #1
	Blue green

Blue green
	Yellow
	Light blue

	Unknown #2
	
	yellow
	Brownish


Table 4: Unknown and Solvent Front
	Unknown cations
	Cation front in cm
	Solvent front in cm

	Unknown #1
	5.5
	7

7

	Unknown #2
	6.8
	


V. Results and Calculations

Example calculation of copper:




  Distance the cation travels in cm.
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  Distance the solvent travels in cm.
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Rf    =   ---------------      (        Rf = 0.81 




       5.5

Table 5: Known and Unknown Rf
	cations
	Rf value

	Copper
	0.81

	Manganese
	0.45

	Nickel
	0.38

	Iron
	0.96

	Cobalt
	0.60

	Unknown #1
	0.78

	Unknown #2
	0.97




Unknown #1 had colors that resembles that of Copper and Unknown #2  had colors that resembles that of Iron. Copper and Iron also had Rf value close to those of the unknowns.
VI. Conclusion

The cations in the given unknown solution were determined to be   

Copper(#1) and Iron(#2). Some problems that occurred that results in repeating the procedure was the low visibility of some of the cations after the NH3 bath. Faulty result can be obtain from the constant “sticking” of the paper towards the wall of the test tube.
