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Electrical conductivity and pH

1.
Complete the sentences in each of the following sections (A and B), using the words or groups of words in the boxes. You may use some words more than once.

A. Electrical conductivity 
	•
acid(s)

•
ammonia

•
aqueous

•
base(s)

•
bitter

•
blue

•
CH3COOH
	•
electrical conductivity

•
electrolytes

•
electrolytic dissociation

•
hydrogen ions

•
hydroxide ions

•
ions 

•
litmus paper 
	•
metallic ion

•
negative

•
nonelectrolyte

•
nonmetal

•
nonmetallic ion

•
positive 

•
purple 
	•
salts

•
sour

•
strong electrolyte

•
weak electrolyte 




a)
When they are dissolved in water, some substances known as 
“________________________” conduct electricity. When they come in contact with water, ________________________ takes place, and the dissolved substance separates into two ions, one with a ________________________ charge and the other with a ________________________ charge. These charges make ________________________ possible. In other words, they allow an electric current to flow through the solution. The ions formed in this way travel between ________________________ and ________________________ electrodes placed in an aqueous solution. 

b)

Depending on its nature, any solute dissolved in water will behave in one of the following three ways:

–
Dissolution leads to the dissociation of almost all the molecules into ions; in this case, the solute is a “________________________.”
–
Only a small number of molecules dissociate to form ions; in this case, the solute is a “________________________.”
–
No molecules dissociate when the solute is dissolved; it is therefore a “________________________.” 

c)

The three main types of electrolytes are ________________________, _______________________ and _______________________. 

d)
Acids have a ________________________ taste and make neutral litmus paper turn red. They release one or more ________________________ (H+) in an ________________________ solution. In a chemical formula, we can usually recognize an acid by the letter H, often placed at the beginning of the formula along with a ________________________. Acetic acid, ________________________, is an exception. In this case, the polyatomic ion CH3COO- appears first in the formula, and the letter H is found at the end.

e)
Bases have a ________________________ taste, and they feel slippery to the touch. 
When neutral litmus paper is dipped in a basic solution, the paper turns ________________________. Bases release ________________________ (OH–) in water. In a chemical formula, we can usually recognize a base by the OH- placed at the end of the formula. ________________________, whose formula is NH3, is an exception. In water, this substance forms NH4+ and OH- ions. It is therefore a ________________________.

f)
Salts are substances that we use daily. They are usually neutral and do not change the colour of ________________________, which remains ________________________. A salt is formed by the chemical bonding of a ________________________ and a ________________________, which can dissociate in an aqueous solution. 

B. pH

	•
10 times

•
acidic

•
basic
	•
hydrogen ions

•
logarithmic

•
neutral
	•
pH meter

•
pH scale

•  shiny
	•
 universal indicator paper




a)

The pH indicates the concentration of ________________________ in a solution. 


It can be measured using ________________________, which changes colour depending on the pH of the solution. For even greater accuracy, we can also use a ________________________.

b)
The ________________________, which ranges from 0 to 14, is used to determine how acidic or basic a solution is. The pH value will show the type of solution. If the pH is below 7, the solution is ________________________; if the solution is equal to 7, the solution is ________________________; and if the pH is above 7, the solution is ________________________. 

c)
The pH scale is a ________________________ scale, which means that a difference of one between pH units corresponds to a factor of 10. For example, a solution with a pH of 4 is ________________________ more acidic than a solution with a pH of 5. 

2. 
What colour will litmus paper turn when it is dipped in each of the substances in the table below?

	Substance
	Litmus paper

	Table salt dissolved in water
	

	Apple juice
	

	Vinegar
	

	Liquid soap
	

	Lemon juice
	


3.
What characteristic is common to acids, bases and salts that are in a solution? 

	
	


4.
Classify the following substances as acids, bases or salts.  

	
	Fe(NO3)2, Na2SO4, H3PO4, Sr(OH)2, Pb(OH)2, H3BO3, HgOH, Al2(SO4)3, HNO3


	a)
acids:
	

	b)
bases:
	

	c)
salts:
	


5.

For each of the substances below, when dissolved in water: 

a)
Indicate whether it is a strong electrolyte, a weak electrolyte or a nonelectrolyte.

b)
If you tested the solution with an electrical conductivity detector, how brightly would the indicator light shine?

	•
HCl
	a)


	
	
	b)
	

	•
NAOH
	a)


	
	
	b)

	

	•
sugar
	a)

 
	
	
	b)


	

	•
acetic acid
	a)


	
	
	b)


	 


6.
Answer the questions, using the information in the table below.

	Fruit
	pH
	Fruit
	pH

	Lime
	2.5
	Tomato (juice)
	4.4

	Grapefruit
	3.5
	Banana
	4.5

	

	a)
Which is the most acidic fruit?
	

	b)
Which is the least acidic fruit?
	

	c)
How many times less acidic is the banana than the lime?
	

	d)
How many times more acidic is the lime than the grapefruit? 
	


7. 

Complete the following table. 

	Nature of the substance
	pH
	Concentration of H+ ions (mol/L)

	
	
	1 ( 10-6

	
	
	1 (100

	
	
	1 (10-12

	
	14
	

	
	3
	

	
	
	1 ( 10-6

	Neutral
	7
	

	
	2
	

	
	
	1 ( 10-11


8.

What is the pH of a solution whose molar concentration of H+ ions is 
0.000 1 or 1 ( 10-4? 
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