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Abstract:
The purpose of this experiment is to apply Beer’s Law to determine the molecular weight and the water hydration of an unknown zinc salt. This was done through the use of a spectrophotometer, which is used to determine the absorbance of each of the four standards and the unknown at 600 nm. The unknown zinc salts identity was found to be ZnI2. The molecular weight of the salt is g/mol and thus, a hydration of a single water molecule. In conclusion, there is a linear relationship between absorbance and concentration, where the dependent variable increases as the independent variable increases. 

Results and Observations:
Sample #: 021
Weight of salt: 0.0307 g
Concentration Zn2+ solution: 50.2 ± 0.2 ppm
Table 1: Change in volume of standards.
	Standards
	Vi Zn2+ ± 0.02 mL
	Vf Zn2+ ± 0.02 mL
	ΔV Zn2+ ± 0.04 mL

	1
	21.05
	22.01
	0.96

	2
	7.09
	9.17
	2.08

	3
	23.99
	26.90
	2.91

	4
	12.11
	16.07
	3.96





Table 2: Absorbance and concentrations of standards.
	Standard
	Absorbance 
	Concentration (ppm, mg/L)

	1
	0.177
	0.482 ± 2.19 x10-3

	2
	0.365
	1.04 ± 2.41 x10-2

	3
	0.512
	1.46 ± 2.58 x10-2

	4
	0.654
	1.98 ± 2.79 x10-2

	Unknown 
	0.222
	0.66  2.01 x10-3



Concentration of the stock Zn solution 1:
(50.2 ppm Zn2+)(9.6 x10-4L) =  = 0.482 ± 2.19 x10-3 ppm Zn2+
Uncertainty:
 + 
=  = 0.04558 x 0.480 = 2.19 x10-2 ppm
Molecular weight:


c = 1.0094 x mol/L
n = (1.0094 x mol/L)(0.1L) = 1.0094 x mols
c = 
n = ()(0.1L) =  Zn 2+
Molecular Weight =  ZnI2
(319.22g/mol) – () = 
Unknown salt: ZnI2
Hydration: 1  
Table 3: Net Ionic Equations of Negative and Positive Anions
	Net Ionic Equation

	Observations

	Cl- (aq) + Ag+ (aq) AgCl (s)
	Light green/yellow liquid with small particles forming near bottom

	Br- (aq) + Ag+ (aq) AgCl (s)


	No change

	SO42- (aq) + Ba2+ BaSO4 (s)


	Clear, homogeneous liquid

	ClO- (aq) + 2I- (aq) + 2H+ (aq)  I2 (s) + H2O (l) + Cl- (aq)


	Black precipitate

	CH3COO- (aq) + C5H12O (aq) + H+ H2O (l) + C7H14O2 (g)
	Black precipitate, 2 distinct layers, chemical smell



The positive anion test for the sample 021 is iodine, thus forming the molecular compound ZnI2.

Discussion:
The purpose of this experiment is to apply Beer’s Law to determine the molecular weight and the water hydration of an unknown zinc salt. This was done through the use of a spectrophotometer, which is used to determine the absorbance of each of the four standards and the unknown at 600 nm. The concentration of each of the four Zn stock solutions was also determined and the graphed on a piece of mm graph paper. This graph revealed a linear relationship between concentrations, measured in ppm, and absorbance. The graph, which exhibited concentration vs. absorbance to determine the molecular weight of an unknown Zinc salt along with the absorbance of the one unknown salt, was used to determine the concentration of the unknown salt. Using this concentration, you begin to work backwards through the dilution process to determine mols of zinc using dimensional analysis and unit conversions. The mass of the salt, which was measured out at the beginning of the experiment, is divided by the mols of zinc to give the molecular weight of ZnI2. The molecular weight can now be used to determine the hydration of the salt by subtracting the molar mass, from the periodic table, from the molecular weight found in the lab. Any difference between the two masses is then divided by 18.2, which is the molar mass of water, to determine the hydration of the salt. The second part of the lab, the anion test, was important in determining the identity of the unknown salt. There is one positive test per unknown Zinc salt. The net ionic equations are used to show how the reaction occurs. The net ionics of both the positive and negative tests are required to reveal each possible scenario of the experiment.  In this case the unknown zinc salts identity was found to be ZnI2. The molecular weight of the salt is g/mol and thus, a hydration of a single water molecule. Based on prior knowledge about molecular weights and anion tests, this is an accurate result. Some possible reasons for error in the results of the lab could have been due to systematic and personal error. Personal error could have been due to lack of precision when measuring out exact quantities of substances, which includes not analyzing burette reading at an eye level or not properly sanitizing glassware, which would lead to contamination of the product thus yielding incorrect values. Some systematic error could have been due to improper calibration of beakers, volumetric flasks and burettes, which would yield incorrect or significantly off values. These are both errors due to the design and execution of the experiment. They can be rectified through a careful analysis of the experiment, and measures can be taken to correct them. These errors occur when the experiment is rushed or is performed without any prior knowledge of the lab procedure. In the future, to yield more accurate results, one can read over similar labs to get an idea of the experiment as well as read all burette readings at eye level and use clean glassware that has been previously rinsed using distilled water. From this knowledge, we can infer that as absorbance increases, the concentration also increases; therefore there is a linear relationship between absorbance and concentration. 
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