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Questions
A1.

Figure 1. Absorption spectrum of 3mL of 4.00x10e-5 M p-np solution which demonstrates the relationship between the wavelength (nm) and the absorbance (A).
The absorption spectrum above shows the wavelength against the absorbance values for the stock solution (3mL) of 4.00x10e-5 M p-np. It has wavelength values from 330-800 nm and their corresponding absorbances. The graph peaks and at the maximum absorption, 0.714 A, the wavelength is 400nm. There is only one peak and it is symmetrical, and its width runs from 334-490 nm. The absorption spectrum helps to identify the compound and its concentration as these values can be used in the Beer Law equation. 
A2. 
1. Sample calculation of extinction coefficient for p-np solution (2x)
 = A/cl
=(0.383)/(2.0x10e-5)(1cm)
=19150

Table 1. Various dilutions of p-np solution with their corresponding pathlengths, absorbances, and extinction coefficients. 
	Dilution
	Final p-np concentration (M)
	Pathlength (cm)
	Absorbance (A)
	Extinction Coefficient
(mol*cm/m)

	undiluted
	4.00 x 10e-5
	1.0
	0.804
	20100

	undiluted
	4.00 x 10e-5
	0.5
	0.364
	18200

	2X
	2.0 x 10e-5
	1
	0.383
	19150

	4X
	1.0 x 10e-5
	1
	0.186
	18600

	10X
	4.0x10-6
	1
	0.101
	25250



2. There is a clear relationship between the absorbance values and the concentration of the p-np solutions. This is shown throughout the values presented in the table, as it indicates as the concentration decreases, so does the absorbance values. For example, the most concentrated solution (undiluted) has an absorbance value of 0.804. As the p-np solution decreases to a 2X diluted solution, the absorbance value also decreases to 0.383. Then, when concentration decreases again to a 4X solution, the absorbance goes down to 0.186. Finally, in the most diluted (least concentrated) solution. The absorbance is the lowest, at 0.101. At the molecular level, the amount of light absorbed by the p-np is directly proportional to the concentration of the molecules present and is demonstrated through the Beer-Lambert Law. If a solution is highly concentrated, there are more molecules present to come in contact with the light being shined through, and therefore allows for more of these molecules to be absorbed. The Beer-Lambert law predicts that the absorbance increases as concentration increases, with does match my results above. 
3. There is also a relationship observed between absorbance and pathlength demonstrated through the data in the table. It indicates that as pathlength increases, so does the absorbance. For example, the undiluted solution that has a higher pathlength (1cm) has an absorbance of 0.804. With the concentration being constant, when the pathlength is decreased to 0.5 cm, the absorbance measures decrease to 0.364. This is because, at the molecular level, if the pathlength is a longer diameter, then there is more room and larger space in which will allow for more light to pass through, and more molecules to be present to cause more incidences of absorption. The Beer-Lambert law predicts this as well, and my results match. 
4. The extinction values of p-np under varying pathlength and concentration does not indicate that there is a relationship. For example, the data shown in the table does not impose that it increases nor decreases with either of concentration or pathlength. The least concentrated solution (10X dilution) has an extinction coefficient of 25250, however the next highest value for extinction coefficient is the most concentrated value (same pathlength), at 20100. For the other values of concentration, 4.00 x 10e-5 M (pathlength is 0.5cm), 2.0 x 10e-5 M, 1.0 x 10e-5, the extinction coefficients are 18200, 19150, and 18600 respectively. In published literature, the p-np molarity in three different solutions with a concentration of 7.168 x 10e-5 M all had roughly the same extinction coefficients, 7980, 8330, 8510, respectively in which shows that the extinction coefficient value changes even though the concentration I the same, showing it is an independent variable and therefore a constant as it doesn’t depend on any other conditions. This shows that, in combination with results found from literature with similar conditions, that the extinction coefficient is a constant value (Robinson & Biggs, 1954).
5. A) c=A/()(l)
= 0.252/(87000M/cm)(1)
=2.90 x 10e-6 M
[bookmark: OLE_LINK2]B) c=A/()(l)
= 0.643/(0.020 (ug/ml)-1cm-1
=32.15 (ug/ml)-1



B1.
Table 2. Standard solution’s physical observations with wavelength and absorbance values.
	Sample name and concentration
	Number of Peaks
	Shape of Peak
	Symmetry of Peak
	 Max
	Absorbance
[bookmark: OLE_LINK1]at  Max (nm)
	Extinction coefficient

	Experimental mix
	3
	Narrow
	Shoulder
	549
	0.732
	-

	Rose Bengal (10 um)
	1
	Narrow
	N/A
	549
	1.012
	0.1012

	Xylene Cyanole (10nm)
	1
	Broad
	N/A
	615
	0.419
	0.0419

	Bromo Cresol (10nm)
	1
	Broad
	N/A
	590
	0.140
	0.014

	Eosin (10nm)

	1
	Narrow
	N/A
	516
	0.501
	0.0501

	Tartrazine (10nm)
	1
	Broad
	N/A
	423
	0.307
	0.307






B2. 
The three components of the experimental mixture are Rose Bengal (10um), Xylene Cyanol (10um), and Eosin Y (10um) shown through the three peaks present in the absorbance spectrum. The first peak was narrow and occurred at a  max of 516 nm which matches the description of the peak of the Eosin Y. The next peak in the experimental mixture occurred at a  max of 549 nm and it was also narrow, in which matches the peak of the Rose Bengal. The third and final peak of the experimental mixture was broad and occurred at a  max of 615 nm, in which matches that of the Xylene Cyanol. 
B3.
Table 3. Experimental Mixture Components with their Absorbances at  max and their individual concentrations.
	Mixture Component
	Absorbance at  max
	Concentration (uM)-1

	Rose Bengal
	1.012
	7.14

	Xylene Cyanole 
	0.419
	17.47

	Eosin 
	0.501
	14.61



Sample Calculation of Rose Bengal:
c=A/()(l)
= 0.732/(0.1012)(1)
=7.14 uM-1




B4.


Figure 2. Slope of the concentration of Eosin Y against the absorbance values with a wavelength at 400 nm. 

The graph above does not accurately show the linear slope of the concentration as due to experimental errors in the lab. The absorbances did not measure correctly which is why the values are incorrect. The wavelength was measured at 400 nm; however, it should have been measured at 516 nm ( max of Eosin Y). The line would have been positively increasing to the right if the values were correct. 

B5.
To measure the concentration of Eosin Y in the experimental mixture, there are three different methods. The first method involves the use of the absorbance of the mixture, the pathlength, and the extinction coefficient.
A = 0.732
 = 0.0501
L = 1 cm

c=A/()(l)
= 0.732/(0.0501)(1cm)
c=14.61 ug
The second method is to use the equation of the trend line in combination with the slope in the same equation as above. The slope is equivalent to the extinction coefficient and therefore, the slope of the line with replace the extinction coefficient in this equation.
Eosin Y (2X dilution):
c=A/()(l)
= 0.005/(0.0044)(1 cm)
c=1.14 ug
Finally, the third method involves using the graph of the slope of the line to observe the concentration at the given absorbance. For example, the absorbance of Eosin Y originally was 0.501. Looking at the graph in Figure 2, the concentration is approximately 2.5 ug.

B6.
It would be expected to find more error in quantifying a chromophore form a mixture of chromophores, as compared to a pure solution. A chromophore is a component of an organic molecules formed by atoms and electrons in which give the compound its colour. It there are more chromophores present, there is more colour, which makes it more difficult to quantify due to there being different concentrations and therefore multiple variables. Chromophores that are close to each other and clustered in a molecule causes deep and intense coloration. This error would cause an overestimation in the results due to there being more molecules in the way showing colour, than if it were a pure solution (The Editors of Encyclopaedia Britannica, 2011).
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