Running Head: LAB REPORT	1
LAB REPORT	4







Lab Report
Name:
Institutional Affiliation:
Date submitted:

















Measuring Technique Efficiency with a Cycle of copper reactions
Purpose
The purpose of the experiment was to study the reactions of copper and copper compounds and to compare the mass of copper recovered with the starting mass of copper (percentage recovery).
Introduction
Copper has one s-orbital electron thus occupying the same family of the periodic table as gold and silver. It has high thermal, electrical conductivity and it is highly malleable. It dissolves in nitric acid forming copper nitrate. The copper present in the copper nitrate is converted to copper hydroxide which when heated forms copper oxide. When the copper oxide is dissolved in an acid and treated in zinc metal, it produces copper metal. This is done for quantitative experiments. 
Materials and Reagents
Ring Stand                                             250-ml beaker
Ring                                                       400-ml beaker
Wire gauze                                             Stirring rod
Beaker tongs                                          Hot plate
50-ml beaker                                          Medicine dropper
Conc. HNO3                                          Boiling stones 
3 M NaOH                                            Granular Zinc
6M H2S04                                              Methanol
Conc. HCl                                             Acetone
Deionized H20                                      Copper 

Procedure
A 400ml beaker was half filled with deionized water from a carboy. It was then heated to boiling using a flame. It was transferred to a hot plate for later use. One copper square was cleaned thoroughly with steel wool. A clean, dry 250ml beaker was then weighed and recorded, the cleaned piece of copper and the beaker was weighed and their mass recorded. 4ml conc. HNO3 was added to copper strip in a Hood, it was then removed, and deionized water added until the beaker was half full. 30ml of 3 M NaOH was added to precipitate to Cu (OH) 2.
One large boiling stone was added to convert Cu (OH) 2 to CuO. The beaker was removed to the base of ring stand in such a way that the altered particles were not contaminated. CuO was allowed to settle undisturbed. The supernatant was decanted. To wash the precipitate, 200ml of hot deionized water was added and then stirred. It was then allowed to settle and decanted once more. Medicine dropper was used to remove all the liquid. 
Steam bath was prepared by filling a 400ml beaker with tap water and placed on a hot plate. Stirring rod was placed in a beaker, 15ml 6.0 M H2SO4 down string rod in the Hood, it was then stirred until all the black CUO had dissolved. The stirring rod was left in the beaker to the later steps of the procedure. Forceps were used to dispose of boiling stone in the trash can. 
2.5 g granular zinc were weighed in a 50ml beaker. Two-thirds of zinc granules were added slowly to precipitate the copper metal. It was stirred constantly until the solution became colorless. The liquid was decanted into waste Zn-H2SO4 container in Hood. While in Hood, 5ml deionized H20 was added, then 15ml concentrated HCl to react with the excess zinc. 
Stirring rod was removed, and HCl solution decanted into a 50ml beaker. The solution was disposed of in a waste HCl container in Hood. Copper precipitate was washed with deionized H2O from wash bottle which was then allowed to settle and decant
The evaporating dish was weighed and recorded. The precipitate was transferred to weighed porcelain evaporating dish using a wash bottle to direct steam of H2O behind precipitate so that all the Cu particles were transferred. It was then allowed to settle then decanted. In the Hood, 5ml methanol was used to wash the precipitate and decanted into the waste container. While still in the Hood, the precipitate was washed with 5ml acetone and allowed to settle and decanted into Waste methanol acetone container in Hood. 
The hot tap water in the bath was transferred from the 400ml beaker to 250 ml beaker since it was seen to sit better. The evaporating dish was placed over a steam bath and allowed at least 30 minutes to dry. The product was cooled to room temperature, moisture removed, then weighed and recorded. Granular copper was disposed in a trash can.
Results
	Mass of 250ml beaker + Cu strip
	105.107 grams

	Mass of 250ml beaker
	104.565 grams

	Mass of Cu strip
	0.542 grams

	Mass of evaporating dish + product
	53.664 grams

	Mass of evaporating dish
	53.143 grams

	Mass of product
	0.521 grams


 


% Recovery of Cu = Mass of product /Mass of Cu strip x 100
= 0.521/0.542 x100
% Recovery of Cu =96%
The recovery of copper was found to be 96% of the original.

Discussion
Copper metal reacts with nitric acid to form copper (11) nitrate. When copper (11) nitrate is reacted with sodium hydroxide, it forms a blue precipitate constituting a double displacement reaction. Upon heating, Copper is decomposed to copper (11) oxide which is a black solid. This is as a result of thermal decomposition. A displacement reaction occurs when zinc metal is added to the copper solution, this is because zinc is more reactive than copper. It loses electrons easily than copper. The ability of Zinc to displace copper makes it possible to recover copper from copper sulfate.
Cu + 4 HNO3	  Cu (NO2)2 + 2NO2 + 2H20          Redox reaction
Cu (NO2)2 + 2 NaOH [image: ]Cu (OH) 2 + 2NaNO3        Double displacement reaction
Cu (OH) 2 [image: ]CuO + H2O                                         Thermal Decomposition reaction
CuO + H2SO4 [image: ]CuSO4 + H2O                              Double displacement reaction
ZnO + CU2++ SO42- [image: ]Zn2+ SO42-+Cuo                              Metal displacement reaction

Conclusion
From the results, it is evident that there was a reduction in the percentage of copper metal obtained from the original. We obtained a 96% copper instead of a 100%, the loss could be attributed to reaction processes that could have led to use of the metal. This occurs for nearly all metals that undergo such reactions. It is not possible to obtain a percentage increase from the original.
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