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Lab 3: The report of pH Solutions

Objectives 
To determine the pH of salt solution and the strength of their pH value, and their nature. To determine the different color of color indicators in various salt solutions. 
Introduction
Salts are ionic compounds that are formed metallic compounds that react with non-metallic. These salts are soluble or slightly soluble; the amount that dissolves in water ionizes into cations and anions. The process in which water decomposes ionic salts into ions is called hydrolysis. The ions dispensed in water are hydronium ion (H3O+) or hydroxide ion OH- (Petrucci et al., 2021). The presence of these two ions (H3O+) and (OH-) in water can cause the formation of the acidic or basic solution, but it depends on the amount of each ion. An equal amount of these ions results in formation of a neutral solution with a pH value of 7. When salt and water are made to react, they are called reactants, while the products are made of conjugate base (from the acid of the reactant) or conjugate acid (from the base of the reactant).
The general equation for the formation of (H3O+) and (OH-)
2H2O (l) ⇌ OH−(aq)+H3O+(aq)
Data and Results
1. Color of Acid-Base indicators
	Indicators
	pK
	Transition pH
	Acid Color 
	Base Color
	Transition Color

	Thymol blue 
	1.65
	1.2 – 1.8
	Pink
	-
	Peach

	Methyl orange
	3.46
	3.1 – 4.4
	Light pink
	-
	Light orange

	Methyl red
	5.00
	4.2 – 6.3
	Pink
	-
	Orange 

	Bromthymol blue 
	7.1
	6.0 -7.6
	Light yellow
	Light green
	Light green

	Thymol blue 
	8.96
	8.0 – 9.0
	-
	Blue 
	grey





PH by color indicators
	0.1 M Solution
	Thymol blue 
	Methyl orange 
	Methyl red
	Bromthylmol blue
	pH range 

	NaSO4
	Dark pink
	Light pink
	Pink
	Light yellow
	2-4

	AlCl3
	Heavy orange 
	Light pink 
	Pink
	Light yellow
	4-5

	NH4Cl
	Heavy yellow
	Light orange 
	Light yellow
	Light green
	5-7

	NaCl
	Dark yellow
	Light orange
	Light yellow
	Light green
	5-7

	CH3COONa
	Dark yellow
	Light orange
	Light green
	Dark  green
	5-7

	NaHCO3
	Dark blue
	Light orange
	Light green
	Light blue
	5-7




pH by pH meter
	0.1 M Solution
	pH measured

	NaSO4
	2.3

	AlCl3
	3.03

	NH4Cl
	5.7



Discussion
Salts formed from strong bases and strong acids don’t undergo hydrolysis. They form neutral salts that mean the dispersed ions from this salt don’t alter the H+ ion in water hence giving a neutral pH value 7. Also, salts form from halides (group 7 elements) except F- and alkaline (group 2 elements) except Be2+ have neutral pH 7. Strong bases react with weak acids to give strong bases with a pH value greater than 7 (Petrucci et al., 2021). This means that H+ ions decrease, causing an increase in OH—ions which make the solution basic. When weak bases and strong acids hydrolyze, a solution with a pH less than seven is formed. This happens when the anion becomes a spectator ion and does not get attracted to H+, while the cation from the base is attracted by the water which leads to the formation of the hydronium ion (Petrucci et al., 2021). When weak bases and weak acids react, they form acidic or basic salts depending on which is stronger. The salts that have both characteristics of acids and bases are called amphoteric salts.
The salt solutions will show different colors with the color indicators at different pH values. The interval where a solution changes color is called a transitional color, and it has a different pH value called transitional pH.
Conclusion
The pH of salts depends most on the type of reactants the has been the place to react to create a salt.
The nature of the salt that is acidic or basic depends on how strong or weak an acid or base is.
The accuracy of pH measurement depends on the measuring equipment one has. Color indicator best when determining the strength and nature of a substance. The pH meter has accurate and precise reading for pH measurement.  
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