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Abstract: 
	The goal of the experiment was to determine the coordination compound of chromium and oxalate through the examination of the compound for oxalate content and propose a structure and molecular formula for chromic potassium oxalate. The standardization of chromic potassium oxalate using KMnO4 was used to determine the volume of the oxalate using mol ratios, which lead to the determination of the structure and molecular formula of the compound. The molecular formula of the chromic potassium oxalate is K3[Cr(C2O4)3] * 3H2O and obtains an octahedral, bidentate structure. 

Introduction:
Chromium, like many of the other transition metals, forms an octahedral complex ion. Coordination chemistry is the study of compounds formed between metal ions and other neutral or negatively charged molecules. Metal complexes are also called coordination compounds. Their structures obtain important properties. [3] Transition metals form coordination compounds with a wide variety of atoms and molecules. [1] These compounds normally consist of a transition metal centre with attached ligands to produce a compound with a net charge of zero. A ligand is an ion or neutral molecule that bonds to a central metal atom, which in this case is chromium. [2] The ligand acts as Lewis base, which can be defined as an electron pair donor. The central atom acts as a Lewis acid, which can be defined as an electron pair acceptor. [2] Ligands have at least one atom with an electron pair used to form a shared bond with the central chromium atom. The number of bonds formed between the central atom and the ligands is called the coordination number. The molecular formula and structure of a compound can be determined by analyzing the content of the compound itself. [2] A molecular formula is the number and type of atoms that are present in a single molecule of a substance. [2] The structure of a compound often depends on denticity. Denticity indicates the number of donor groups in a ligand that bind to a central atom in a coordination complex. [3] In this case the ligand has two bonding points thus making it bidentate. The ligand is thought of as biting the metal at 2 linking points. [3] Determining a molecular formula also requires the process of creating and balancing net reactions through redox chemistry. Redox chemistry or redox reactions involve the transfer of electrons between two chemical species. The compound that loses an electron is being oxidized; the one that gains an electron is being reduced. [2] 

Experimental Method:
The procedure from Experiment #3: Coordination Chemistry: Preparation of Chromic Potassium was followed with no modifications, as outlined in Chemistry 1111: Modern Chemistry I Laboratory Manual, 2014. [1] 

Results:
Table 1: Record of all masses and observations during preparation of Chromic Potassium Oxalate
	Substance

	Mass (grams)
	Observations

	Oxalic acid 

	1.95 ± 0.01g
	White clear salt

	K2Cr2O7
	0.69 ± 0.01g
	Orange finely granulated salt

	Potassium oxalate monohydrate
	1.02 ± 0.01g
	Dark black liquid 

	Watch glass

	19.96 ± 0.01g
	N/A

	Watch glass + Product

	21.08 ± 0.01g
	N/A

	Product obtained
	1.12 ± 0.11g
	Fluffy, dark green-grey powder with small visible pieces of crystal

	Potassium Chromic Oxalate added to solution 
	1.0001  0.0001g
	Fluffy, dark green-grey powder with small visible pieces of crystal



Table 2: Burette readings and Volumes of Potassium Chromate Oxalate and KMnO4
	Trial
	Potassium Chromic Oxalate V  0.03 mL
	KMnO4 Vi 
±0.02 mL
	KMnO4 Vf ±0.02 mL
	KMnO4 ΔV ±0.04 mL

	1
	25.00
	5.30
	19.90
	14.60

	2
	25.00
	19.90
	34.60
	14.70

	3
	25.00
	34.60
	49.00
	14.60



Mass of product obtained: 1.12g chromic potassium oxalate
Concentration of KMnO4: 0.0189 ± 0.0002 mol/L
Balanced chemical equations:
5C2O42- (aq) + 16H+ (g) + MnO4- (aq)  2Mn2+ (aq) + 8H2O (l) + 10CO2 (g) 
8H+(g) + Cr2O72- (aq) + 3H2C2O4 (aq)  2Cr3+ (aq) + 7H2O (l) + 6CO2 (g)
Moles of oxalate in 25 mL sample of dilute oxalate: 2.77 x10-2  3.32 x10-3 mol/L C2O42-
Moles of oxalate in 200 mL in volumetric flask: 5.54 x10-3  6.65 x10-2 mol/L C2O42-
Moles of oxalate in mass complex: 5.54 x10-3  6.65 x10-2 mol/L C2O42-
Structure of chromic potassium oxalate complex: 



Molecular formula of chromic potassium oxalate: K3[Cr(C2O4)3] * 3H2O
Theoretical mass of product: 2.285g 
Percent yield: 49.1% 


Discussion:
The goal of the experiment was to determine the coordination compound of chromium and oxalate through the examination of the compound for oxalate content and propose a structure and molecular formula for chromic potassium oxalate. The standardization of chromic potassium oxalate using KMnO4 was used to determine the volume of the oxalate using mol ratios, which lead to the determination of the structure and molecular formula of the compound. The first step in determining the structure began with the balancing of two reduction/oxidation equations. The next step was to determine the mols of the MnO4- . By multiplying the concentration, which was given on the bottle of the solution, by the average of all  values this produced the mols of the MnO4- solution. However, the mols of MnO4-  are not needed past this point in the procedure so the use of a 5:2 mol ratio, based upon the balanced chemical reactions, is used to determine the mols of C2O42-. We diluted our oxalate into a 25mL beaker so we then must divide the mols of C2O42- by 25mL. Next, we diluted it further into a 200mL flask so the mol/L of C2O42- must be multiplied by 200mL again, remembering that all mL must be changed to Liters. This value becomes the mol/L of the entire mass complex because the C2O42- is completely dissolved meaning it completely dissociates into solution. The most important part of the calculations is when determining the ratio of oxalate to Cr3 thus the molecular formula. Beginning with the measured amount of oxalate, divide this by the molar mass of oxalate given in the question, which equals the mols of complex. The mol/L of the mass complex divided by the mols of complex gives an answer of 2.69, which can be rounded to 3. Thus the ratio is 3 oxalate for every 1 chromium atom. Therefore the molecular formula of the structure is K3[Cr(C2O4)3] * H2O. The percent yield of this experiment is 49.1%. Some possible reasons for error in the results of the lab could have been due to lack of precision when measuring out exact quantities of substances, which includes not reading burette reading at eye level. Other plausible reasons for error in the experiment include dirty glassware, which would lead to contamination of the product thus yielding incorrect 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. Also, more trials for the titration could also help to yield positive results. In conclusion, the molecular formula of the chromic potassium oxalate is K3[Cr(C2O4)3] and obtains an octahedral, bidentate structure.
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