		1
		2










Foundation Chemistry
Name
Institution







[bookmark: _GoBack]
		Executive Summary
Foundation chemistry provides chemistry majors with the knowledge they need to pursue their careers. It is a versatile topic that promotes undergraduate students' comprehension at all levels. The main expertise is in organic chemistry, which lays the ground, and is the foundation of chemistry. Organic chemistry studies the properties, structures, reactions, and organic compounds with carbon elements during bonding. Their chemical composition and formula gives their names, and their properties explain the chemical and physical characteristics. Their behavior is understood by further evaluation of their chemical reactivity. Real-life application of organic reactions is in the production of synthetic products such as drugs, plastics, polymers, and the study of independent molecules in labs via a theoretical analysis. This paper discusses the historic development theory of acids and bases, oxidation and reduction reactions by examining oxidizing and reducing agents and assessing organic chemistry, its history, characteristics, and properties.
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Body of the report
Acids and Bases theory-Historic development
Arrhenius, Bronsted-Lowry, and Lewis examine the relationship between acids and bases in theory. The theories also discuss the idea of conjugate pairs such as a base and its conjugate acid or acid and its conjugate base. The most common theory in studies is the Bronsted-Lowry theory. Acids are known as substances that release hydrogen ions in solutions while bases release hydrogen hydroxide ions in solution. The Arrhenius theory of acids and bases explains that neutralization happens when both ions react to form water. Neutralization reaction involves;
H+(aq) + OH- (aq) H2O(l)
The theory has several limitations. For instance, when Sodium hydroxide solution and ammonia solution reacts, we obtain a colorless solution, which later turns into a white solute called salt. For such reactions, common salts produced are sodium chloride or ammonium chloride.
NaOH(aq) + HCl(aq) NaCl(aq) + H2O(l)
NH3 + HCl(aq) NH4Cl(aq)
According to Arrhenius's theory, the acid has hydrogen ions which react with hydroxide ions from the sodium hydroxide. However, in the case of ammonia, there are no hydroxide ions. But a careful look at the equation, we realize that ammonia is in solution form NH3(aq). Therefore, it reacts with water in the reversible equation below;
NH3(aq) + H2O(l) NH4(aq) +  
OH(aq)
The reversible reaction allows diluting ammonia solution molecules of up to 99%, while dilute ammonia remains as ammonia molecules. Nonetheless, present hydroxide ions similarly react with hydrogen ions as hydrogen ions to form sodium hydroxide. In this case, we can categorize ammonia as a base considering the Arrhenius definition. However, a lot of this type of reaction involves direct ammonia molecules and hydrogen ions, contrary to Arrhenius's explanation.
The same reaction is possible between hydrogen chloride gas and ammonia gas as shown in the equation below;
NH3(aq) + HCl(aq) NH4Cl(s)
For this reaction, hydrogen ions and hydroxide ions are completely consumed in the solution, considering a solid result. However, the Arrhenius theory does not regard this reaction between an acid and base even though the end product is similar to an acid-base reaction. Conclusively, it is producing the same product as when reactants are in solution form. 
The Bronsted-Lowry theory of acids and bases considers acids as proton donors and a base as a proton acceptor. Whenever an acid and a base react, the functional element in the acid is the hydronium ion. For instance, a proton is transferred to a hydroxide ion form a hydronium ion, as shown.
H3O(aq) + OH+(aq) 2H2O(l)
It is essential to remember that discussion about hydrogen ions in solution form, H+(aq), references hydroxonium ions. Using Bronsted-Lowry theory, a reaction in a solution or gas state considers ammonia as a base because it is the proton acceptor. Hydrogen becomes attached to the lone pair of the Nitrogen of the ammonia through a coordinate bond.
                                          
If the reaction is in solution form, the ammonium accepts a proton and a hydronium ion. If the reaction is in the gas state, ammonia will accept the a proton directly from the hydrogen chloride. For both reactions, ammonia acts as a base and reacts with hydrogen ion from an acid.
Oxidation and Reduction reactions, Oxidizing and Reducing agents
The terms oxidation and reduction are defined regarding adding or removing oxygen to a compound. Although this is not the most steady explanation, it is a simpler definition. In chemistry, oxidation is the gain of oxygen, and reduction is the loss of oxygen as seen in the reaction below.
                                                                                     Reduction 
Fe 2O3 + 3CO 2Fe +   
3CO2
Oxidation
The simultaneous occurrence of reduction and oxidation reaction is defined as a redox reaction. The reaction involves an oxidizing agent as a chemical substance that adds oxygen to an element during the oxidizing reaction. Iron III oxide is an example of an oxidizing agent. Alternatively, a reducing agent reduces something else, and an example of a reducing agent is carbon monoxide. In simpler terms;
· Oxidizing agents add oxygen to another element.
· Reducing agent removes oxygen from another element.
Inorganic chemistry, oxidation, and reduction reactions concerning hydrogen transfer is the opposite of oxygen reactions. Therefore, oxidation is the loss of hydrogen, while reduction is the gain of hydrogen. Using ethanol as an example;
CH3CH2OH CH3CHO
                                                              Oxidation by loss of hydrogen
An oxidizing agent is needed to eliminate hydrogen from the ethanol. Potassium dichromate is the most common oxidizing agent used, combined with sulfuric acid. In such a reaction, ethanol is also reduced back to ethanol by adding hydrogen. A popular reducing agent in such a case is sodium tetrahydridoborate (NaNH4).
Redox Reactions in Industry
Combustion Process
The redox reaction has several applications in industries. The reduction combustion process is the most common application where molecular oxygen gets a lower oxidation number while the element is undergoing combustion; it gains energy. This reaction is applied in rockets launches in spaceships where engine fuel undergoes combustion due to fuel oxidation and oxidizing agent reduction. 
Extraction of metals
The extraction industry applies the reaction in the extraction of metals and minerals from their natural forms. An example is the extraction of iron from its oxidized ore called ferric oxide inside a complex blast furnace.
Electrochemistry Reaction
An electrochemistry reaction is another application based on the ionic potentials of two species. In such a reaction, two solutions with chemical distinctions and varied electric charges get consumed. Oxidation states and ionization energies are in play, which gives them electric differentiation. This nature's common reaction is between zinc and copper, where copper is labeled as the cathode side and zinc as the anode side. 
Quantitative Analysis
The basic reaction of redox is used in titrations used for qualitative analysis. The procedure is used to examine the concentration of electrically charged metals present in solutions. This is the kind of reaction between unknown substances against a standard titration solution with a known concentration.
Redox Reactions in Biology
The photosynthesis process uses a redox reaction in biology. Green plant matter, called chlorophyll synthesis, is due to the absorption of light. The absorbed light acts as the activation energy; it converts water and carbon dioxide to carbohydrates through oxidation and reduction reactions.
Organic chemistry: History, Characterization, and Properties
Organic chemistry is a chemistry branch that includes chemicals associated with carbon and related elements in the periodic table. Carbon is known as a limited element in the number of compounds it forms. Therefore, it is an important element in human life instead of other elements with similar characteristics such as silicon. Organic compounds' relevance is important in different aspects of our lives, such as the manufacture of drugs, agriculture, and medicine. The history of organic chemistry dates back to when compounds such as Nitrogen, ammonia, methane, and carbon dioxide combined to give us an amino acid. Natural sources of organic chemicals were used in ancient times by Romans and Egyptians to make medicine, dyes, and natural poisons.
The significance of the structures of aspects of organic bonds developed during the 1850s and invented bonding theory. In the 19th century, organic chemistry evolved into dynamic science, where synthetic methods were developed. In addition to analytical techniques, structural theories were invented. Over the years, the study of organic chemistry has evolved into macromolecular biology. The characteristics and properties of organic compounds include; 
· They comprise three major elements; carbon, hydrogen, and oxygen.
· It can be prepared in the labs and stay isolated.
· Carbon contains almost 90% of all compounds.
· It contains high molecular weights and complex structures.
The Nomenclature and Classification of Organic Compounds
The Classification of organic compounds is based on any compound that contains a carbon atom. Examples of organic compounds are carbohydrates, proteins, plastics, fats, plastics, and fuels. The nomenclature of organic compounds leads us to draw complex structural formulas given the compound's name. The existence of abundant organic compounds makes it physically hard to study each compound. Organic compounds are classified into various divisions and sub-divisions.
 Organic Chemistry Reactions
Chemical reactions, including organic compounds, are organic chemistry reactions. The common reactions include:
· Additional reactions
· Elimination reaction
· Substitution reaction
· Pericyclic reaction
· Rearrangement reactions
· Photochemical
· Redox reactions
 Organic Chemistry Synthesis
A complete synthesis is the complete chemical reaction of complex organic molecules from simple and commercially sort natural precursors. In most cases, the target molecule starts with a simple molecule through a series of reactions to obtain the desired molecule. A multifaceted synthesis series starts with an organic compound that needs to complete three related tasks.
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