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Lab Report: Distinguishing Hydrates and Non-Hydrates
Title of the Experiment: Distinguishing Hydrates and Non-Hydrates
Aim of the Experiment: To classify the compounds provided as either hydrates or non-hydrates by assessing the reversibility of the hydration.
Introduction
A hydrate is a solid compound that contains a definite or indefinite content of water by weight in the form of H20 molecules. Crystalline solids are the common hydrates that deform their fundamental structures upon combustion process due to removal of the bound water. These substances that lose water of hydration/crystallization to form anhydrous (unhydrated) substances are referred to as efflorescent. Deliquescent or hygroscopic substances spontaneously absorb water from the air to form hydrates. 
Hydration and deliquescence are reversible processes usually accompanied by changes in color upon loss or uptake of water when a compound is subjected to heating, reduction of pressure, or any other mean. For instance, copper sulfate pentahydrate (CuSO4.5H2O) is blue in color, while anhydrous copper sulfate (CuSO4) is white.
In this experiment, the evaluation of the efflorescent or deliquescent properties of the following compounds will be the main agenda; sodium chloride, nickel (II) sulfate, copper (II) chloride, cobalt (II) chloride, aluminum sulfate, potassium dichromate, and sugar.
Materials and Apparatus
· 0.5 to 1.0 gram of unknown hydrate
· Test tubes
· Test tube clamp
· Bunsen Burner
· Top loader electronic balances
· Beaker
· Distilled water
· Stirrer rod
Procedures Part 1 
· An empty crucible was heated and weighed repeatedly until a consistent mass of (0.0010g). the constant mass of a dry-cooled crucible was recorded.
· 0.5g of blue vitriol (CuSO4.5H2O) was placed in the crucible and heated gently over the Bunsen Burner until absolute change in color.
· The observations made on the residue formed were recorded.
· The crucible with the anhydrous residue was allowed to cool before taking its mass.
· Approximately 5ml of distilled water was added to the crucible and the mixture stirred using a glass-rod to facilitate dissolution.
Procedure 2
Analysis of unknown hydrate
· Seven clean-dry test tube were prepared and weighed on the electronic balances to facilitate the combustion of the compounds listed in procedure (ii) below.
· A mass-sample of about 5g of each of the following compounds was measured and its color noted; sodium chloride, nickel (II) sulfate, copper (II) chloride, cobalt (II) chloride, aluminum sulfate, potassium dichromate, and sugar.
· The mass of each compound and the test tube was taken and recorded in a table.
· Every test tube containing the respective sample was heated over a Bunsen burner until no further changes were observed on the residue. 
· Observations on the upper-parts of every test tube were scribbled down in the course of heating the samples.
· After every heating of a specific sample, the test tube containing the residue compound was placed in a rank at a room temperature for cooling purposes.
· All the test tubes containing the various residues were reweighed and the masses recorded alongside their initial weights noted in procedure(iii).
· Once procedure (vii) above was over for all the test tubes, about 5ml of distilled water was added to every test tube for dissolution of the residue and the color of each product noted.
· All the observations made in each of the above procedures were recorded in a table presented in the next section of this report. 

Calculations/Results/Conclusions
When copper (ii) pentahydrate was heated, a change of color from pale blue to white was noticed on the residue as well as formation of vapor on the upper part of the test tube. Addition of water to the anhydrous copper (ii) sulfate leads to a blue solution indicating rehydration of the compound. However, this process is exothermic because the test tube becomes hot upon addition of water to the residue. Consequently, the energy absorbed during the endothermic thermal decomposition is released during dehydration process.
Sodium chloride is a white crystalline compound that didn’t change its color upon heating after a considerable amount of time. However, a slight deposition of moisture was observed on the upper part of the test tube. When about 5ml of water was added to the residue, a colorless solution was formed after a thorough stirring with a glass rod. This meant that the compound is deliquescent since it didn’t restore its original color after rehydration. Nickel sulfate is a yellow-green crystalline solid that retains its color after combustion but some unpleasant fumes were emitted during combustion. A yellowish-green solution was formed after rehydration of nickel sulfate solution. Thus, this compound s a hydrate. Cobalt (ii) chloride is a purple crystalline solid that turns to sky-blue upon heating indicating significant chemical change. The sky-blue residue dissolved upon rehydration and turns to a purple solution. Hence this salt is a hydrate.  Copper (ii) chloride sample is a blue-green in its hydrate state but changes to yellowish brown after ultimate heating. Formation of a blue-green solution was observed confirming that Copper (ii) chloride s a hydrate. 
Aluminum sulfate is a white crystalline solid and it retains its color after thorough combustion. Aluminum sulfate residue dissolved to form a colorless solution, thus a hydrate salt.   Table sugar which is a white crystalline solid turns to a brownish molten solid when heated. Rehydration of the combustion’s residue of sugar portrayed deliquescent properties since the brownish product didn’t restore its original white color.  Potassium dichromate is a crystalline ionic solid that exhibits red-orange color and it retains its color after combustion. Red-orange solution was formed upon rehydration of Potassium dichromate residue, thus confirming its efflorescent properties.   
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