Data Table:           

	                                                                 Paper Chromatography

	Height of solvent = 6cm


	Methanol
	
	
	
	
	
	

	
	Brown (cm)
	Flow Rate(D Ink/D Solvent)
	Black (cm)
	Flow Rate(D Ink/D Solvent)
	Orange (cm)
	Flow Rate (D Ink/ D Solvent)

	Trial 1
	5.2
	
	5.1
	
	4.8
	

	Trial 2
	5.5
	
	5.3
	
	5.2
	

	Trial 3
	5.5
	
	5.4
	
	5.3
	

	Avg
	5.4
	0.90
	5.3
	0.88
	5.1
	                   0.85

	Propanol
	
	
	
	
	
	

	
	Brown (cm)
	Flow Rate(D Ink/D Solvent)
	Black (cm)
	Flow Rate(D Ink/D Solvent)
	
	

	Trial 1
	3.2
	
	3.3
	
	3.2
	

	Trial 2
	4.3
	
	4.3
	
	4.2
	

	Trial 3
	4.2
	
	4.2
	
	4.1
	

	Avg
	3.9
	0.65
	3.9
	0.66
	3.8
	    0.64


Discussion/Analysis: In order for chromatography to work we need achieve different flow rates for each of the ink components. Thus, the concentrations of our substance (namely 2-propanol) in each solvent must be so that the components do not travel at the same rate and so that each chemical substance (or component) can be separated. Since we know the concentration of 2-propanol in each the methanol and propanol solvents and the relative flow rates of each of our chemical substances (or the different colored inks) we can estimate the methanol concentration in 2-propanol of the undesirable solvent, which gives us no separation between the substances of inks. After calculating we found that the methanol concentration in 2-propanol of this hypothetical and most undesirable solvent, for the sake of chromatography, is 68% with 32% 2-propanol in the solvent.

After placing the piece of absorbent paper in the developing tank the paper the solvent traveled up the surface of the paper. As it passed the ink line the ink dissolved in the solvent and was carried along with the solvent along the surface of the paper. Since the relative strength of the ink’s attraction for the paper and solvent varies between inks each ink had a different flow rate along the surface of the paper. To represent the relative flow rate of each ink we measured the distance the ink traveled up the paper. We set up a ratio of the distance between the two pencil drawn lines of 6 cm over the average distance traveled by each colored ink along the paper. We averaged out the distance traveled across the trials by each ink and then divided that value into 6 (the height of the second pencil line from the first pencil line). In order to create a consistent way to represent these values as flow rates we made every flow rates relative to the faster flow rate (or the greatest ratio). After the fastest flow rate we multiplied each following one by the fastest flow rate to acquire the flow rate of each of the other ink in terms of the faster flow rates. Next we plotted these relative flow rate values over the percent concentration of 2-propanol in each solvent used, namely methanol and propanol. As shown in the graph below, the x-axis starts at 0% (or 0) concentration of 2-propanol for methanol and increases to 100% (or 1 as represented by the graph) concentration of 2-propanol for propanol. Also as the plot shows three points fell along the y-axis for the methanol concentration of 0% and three points fell along y = 1 for the propanol concentration of 100% (or 1). Each point on the y-axis represented one of the three color inks and had a corresponding point along the y =1, i.e. there is a point for the color black on both the y-axis and y = 1 vertical line. Next we connected each point to its color correspondent on the other vertical line via a line.  Thus, we got three lines, one for each of the colors. But we decided to only use two since only two of them (Brown and Black) intersected at a point. The intersection of these lines would indicate the position along the x-axis or concentration in 2-propanol where the flow rates of the two color inks are the same. We had excel compute the equation for each of our lines (as shown in the graph). Using a graphing calculator we inputted both line equation into the y-window and graphed them. Then we had the calculator approximate the point of intersection for these lines. It found the intersection point to be (.32, .75). This means that at a concentration of 32% 2-propanol both color inks are moving at a relative flow rate of .75 cm. This situation would not bode well for the chemical process of chromatography producing a most undesirable solvent. Thus, the methanol concentration in this solvent would be 100%- 32%, or 68% with 32% 2-propanol content.
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	Concentration 
	Flow Rate
	Color Ink

	0
	0.90
	Brown 

	0
	0.79
	Black

	1
	0.66
	Black

	1
	0.43
	Brown 


Concentration (x-value) and Relative Flow Rate (y-value) of each Ink
Conclusion: Throughout the calculations part of this lab we had to make some decisions in order to come up with a nice value for the methanol concentration in that most undesirable hypothetical solvent. The main decision was deciding to ignore one of the color inks, orange, completely because it did not intersect nicely with the other two color inks. Another was making everything relative to the ratio of the height of the second pencil line over the greatest excursion of each ink. Although these decisions may make our answer tangible and “nice,” they do not necessarily give us the most accurate answer. There are several possibilities of error in our process. For one, the color lines drawn on the first pencil were drawn more than a cm long each leaving hardly any space between each color mark. Thus, as the solvent made its way up the surface of the paper [taking the inks along with it] the inks could have mixed and affected the flow rates. This was seen as the bar shaped excursions of each ink mark did not level out at the top but varied in height across the top. To remedy this situation we just needed to be more careful in drawing the ink mark. Another possibility of error, the factor which got us our final answer, was making everything relative to a height, the height of the second pencil line from the first. For a more accurate result, since we are concerned about the flow rate of each ink and rates are comparable in time, we could have added the dimension of time. More specifically, we could have allowed the chemicals to react over a consistent set time and plot the relative flow rates with respect to time over the concentrations in 2-propanol. 
