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Laboratory Report on Hydrocarbons and Functional Groups
Name
Institution

Introduction
Hydrocarbons are organic compounds with carbon and hydrogen as the basic elements. Single or double/triple bonds connect the elements making up the saturated or unsaturated compounds respectively (Haynes, 2014). When another secondary element replaces one or more hydrogen in a hydrocarbon chain, the compound attain new chemical and physical characteristics (Norman, 2017). The secondary elements constitute the functional groups of organic compounds.
In the laboratory experiments involving hydrocarbons and their functional groups, tests were done on hydrocarbons, which included cyclohexane, cyclohexane, toluene, ethanol, acetone, aniline, and lactic acid to determine their solubility in deionised water and in methylene chloride (CH2Cl2). The hydrocarbons were also subjected to an acid-base test to determine whether each of them was an acid, a base, or a neutral compound.
Procedure
A. Solubility
10 drops of each of the cyclohexane, cyclohexane, toluene, ethanol, acetone, aniline, and lactic acid were put in separate, clean, and dry test tubes. 2ml of deionized water was added in each of the test tubes and the contents shaken to facilitate solubility. The results in each test tube were then noted down in a table.
Fresh samples of the same substances were again put in separate, clean, and dry test tubes and then 2ml of methylene chloride was added in each test tube instead. The results were again recorded in a table.

B. PH & Litmus Tests
5 drops of each of the sample hydrocarbons were placed in  separate, clean, and dry test tubes. The substances were then tested whether they were acids, bases, or neutral compounds by use of blue and red litmus paper strip. This was done by placing the litmus paper on a watch glass and then touching the litmus paper with  a stirring rod that had been dipped in the test substance. The stirring rod was then rinsed off prior to testing the next test substance. The results were recorded and the substances classified as acids, bases, or neutral compounds.
The test was repeated but with the use of a small piece of PH paper and the resulting color compared to the color chart to determine the PH of each substance.
Results and Discussion
A. Solubility
The results of the solubility test were as displayed in the table below. 
	Substance
	Solubility in water
	Solubility in Methylene chloride
	Density relative to that of water

	Cyclohexane
	Not dissolved
	Dissolved
	Less dense

	Cyclohexane
	Not dissolved
	Dissolved
	Less dense

	Toluene
	Not dissolved
	Dissolved
	Less dense

	Ethanol
	Dissolved
	Not dissolved
	Less dense

	Acetone
	Dissolved
	Not dissolved
	Denser

	Aniline
	Not dissolved
	Dissolved
	Denser

	Lactic acid
	Dissolved
	Not dissolved
	Denser



As observed in the solubility results, highly bonded hydrocarbons without secondary elements acting as the functional groups are insoluble in water due to their differences in polarity with water. Such hydrocarbons, which include cyclohexane, cyclohexane, and toluene only dissolve in non-polar compounds mainly organic compounds as observed through their solubility in methylene chloride. Other hydrocarbons whose functional groups contained oxygen were soluble in water. The oxygen in the functional groups gave the hydrocarbons a polar characteristic thus their ability to dissolve in water.
B. PH & Litmus Tests
The results of the Litmus paper test and the PH paper test were as displayed in the table below.
	Substance
	Litmus paper test
	PH test
	Conclusion

	Cyclohexane
	No observed change
	-
	Neutral

	Cyclohexane
	No observed change
	-
	Neutral

	Toluene
	Turned blue litmus paper red
	2
	Acid

	Ethanol
	Turned blue litmus paper red
	3.5
	Acid

	Acetone
	Turned blue litmus paper red
	4
	Acid

	Aniline
	Turned blue litmus paper red
	5
	Acid

	Lactic acid
	Turned blue litmus paper red
	1
	   Acid 


Organic compounds, such as cyclohexane and cyclohexane, whose functional groups are defined by the number of bonds between carbon atoms and not the presence of secondary elements, wholly contain covalent bonds. Such bonds make up covalent compounds  and are neutral compounds as demonstrated in the experiment. The other substances; acetone, aniline, lactic acid have a functional group whose hydroxyl part contributes a hydrogen thus demonstrating acidic properties. In addition, those with hydroxyl groups were denser than water.
Study Questions Concerning the Laboratory Experiments
1. Were the hydrocarbons used in this experiment soluble in water? In methylene chloride? Were the hydrocarbons more or less dense than water? Explain. 
Some like ethanol and acetone were soluble in water due to their polar properties exhibited by their hydroxyl group. The other hydrocarbons in the experiment i.e. cyclohexane, cyclohexane lacked that this property and thus were insoluble in water, they only dissolved in methylene chloride, an organic solvent
2. Write balanced chemical equations for the reaction of propylene (propene) with bromine and potassium permanganate               Br
	+     Br-Br   	    Br
Propene                     Bromine                                          1,2-dibromopropane
	                                                                O	
            +                    KMnO4                                        OH
                     Propene                                Potassium permanganate             Acetic acid

3. Consider one of the resonance structures of benzene. Write chemical equations for an addition reaction and a substitution reaction involving benzene with one molar equivalent of bromine. The product of addition is quite unfavorable, which is why the addition reaction does not occur. Explain why the product of addition is so unfavorable.
[image: C:\Users\dan\Documents\benzbr2eq2.gif]Substitution reaction
Benzene is an aromatic compound, hence very stable. Upon addition of bromine, it will lose its aromaticity. Hence, the addition reaction of bromine to benzene is unfavorable.
4. Compare the solubility of the various substances in water. Identify each of the functional groups for the substances that were soluble in water. Identify each of the functional groups for the substances that were insoluble in water. 
For substances that dissolved in water i.e. ethanol, acetone, and lactic acid, the responsible functional groups were R-OH, R-C=O, and R-COOH respectively that made the substances polar.
For substances that were insoluble in water i.e. cyclohexane, cyclohexane, toluene, and aniline, the functional groups responsible for the insolubility were;  C-C, C=C, CH3, and NH2 respectively.
5. The label on a gas cylinder was  partially destroyed and read “prop ne”. what tests could be performed to determine whether the cylinder contained propane or propene? Describe what you would use and what you would see. 
The test that could be done is one that differentiates alkanes from alkenes. In this case bromine water could be used. If it was propene, it would have reacted with bromine water and the bromine would be decolorized while if it were propane there would not have been any observable change.
6. If you were given  2-propanol (an alcohol with three carbons) to dissolve, which solvent would you choose for dissolving it based on the results of today’s lab? Why?  Water would be an appropriate solvent. This is because the first three alcohols are fully soluble in water, with the solubility decreasing with the increase in the carbon chain.
7. List the compounds tested with litmus paper and PH paper. Give the functional groups for each. Identify whether the compound was an acid, base, or neutral substance.
	Compounds tested with litmus paper
	Compounds tested with PH paper

	Cyclohexane (Neutral)
	Toluene

	Cyclohexene (Neutral)
	Ethanol

	Toluene (Acid)
	Acetone

	Ethanol (Acid)
	Aniline

	Acetone (Acid)
	Lactic cid

	Aniline (Acid)
	Note: Neutral compounds were not subjected to the PH paper test

	Lactic acid (Acid)
	




8. Draw the structures for cyclohexane, cyclohexane, toluene, ethanol, acetone, and aniline.
a) Cyclohexane  

b) Cyclohexene    


c) Toluene      


d) Ethanol   -   HCH2CH2OH
                                          O
e) Acetone   

f) Aniline        NH2
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