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Introduction to Acids and Bases

CSCOPE Unit 11 Lesson 01 Day 1

Vocabulary
	Acid
	
	a substance that increases the H+ (aq) (hydrogen ion) concentration in aqueous solution

	
	
	

	Aqueous solution
	
	a solution in which the solvent is water; indicated by the state symbol (aq)

	
	
	

	Binary acid
	
	a binary compound with hydrogen as the first element and a halogen or similar element as the second element; it has the form HaX and ionizes to aH+ + Xa( in water solution 

	
	
	

	Binary molecular compound
	
	a covalently bonded compound composed of two nonmetallic elements

	
	
	

	Base
	
	a substance that increases the OH( (aq) (hydroxide ion) concentration in aqueous solution 

	
	
	

	Dissociation
	
	the process of a solid that is already made up of ions releasing those ions when dissolved in water 

	
	
	

	Electrolyte
	
	a substance that produces ions when dissolved in water; a solution of an electrolyte will conduct electricity

	
	
	

	Halogen
	
	Group VII A elements: F, Cl, Br, I

	
	
	

	Indicator
	
	organic compounds that exhibit different colors in solutions of different acidities; an acid-base indicator is a substance that marks the endpoint of an acid-base titration by changing color

	
	
	

	Ionization
	
	the process of the molecules of a molecular substance being torn apart forming ions when dissolved in water

	
	
	

	Monoatomic ion   
	
	an ion formed from a single atom

	
	
	

	Oxyacid

(also oxoacid)
	
	an acid that contains oxygen and at least one other element, that has at least one hydrogen attached to the oxygen atom, and that forms an anion by losing one or more protons

	
	
	

	Oxyanion
	
	a polyatomic ion with an element other than oxygen and at least one oxygen (oxy-) that has an overall negative charge (anion), each oxyanion has derivatives depending on the number of oxygens they have

	
	
	

	Polyatomic ion   
	
	an ion formed from two or more atoms covalently bonded together

	
	
	

	Salt
	
	an ionic compound; made up of one or more cations and one or more anions; composed of ions formed from atoms of BOTH metals (or ammonium ion) and nonmetals 


	
	
	

	Strong acid
	
	Strong acids completely ionize in water to H+ (aq) and an anion; strong acids include: HCl, HBr, HI, HNO3, HClO4, and H2SO4

	
	
	

	Strong base
	
	Strong bases completely dissociate in water to form OH( (aq) and a cation; Strong bases include: LiOH, NaOH, KOH, RbOH, CsOH, Ca(OH)2, Sr(OH)2, and Ba(OH)2

	
	
	

	Weak acid
	
	an acid that is only slightly ionized in aqueous solution; consists of all acids that are not strong acids

	
	
	

	Weak base
	
	a base that does not dissociate completely in aqueous solution; consists of all bases that are not strong bases


Acids

Definition of acid

a substance that increases the H+ (aq) (hydrogen ion) concentration in aqueous solution

Properties of acids



1. Taste sour (never done in the chemistry laboratory !).

2. Aqueous solutions will conduct electricity, and therefore are 

    called “electrolytes.”

3. Cause indicators to change color.


a. Litmus: blue to red……(red stays red)

b. Phenolphthalein: pink to clear

4. Aqueous solutions will react with many metals, such as Zn and Mg, 

    to produce H2.

5. React with compounds containing hydroxide ions to form water and 

    a salt.

6. Have a pH of less than 7, on a scale from 1-14 (more on this in a 

    later CSCOPE)

Formula of an acid



General pattern is: HxA




“H” is hydrogen




“x” is a small whole number




“A” is the rest of the molecule

a monoatomic anion (Cl(, Br(, etc)

or a polyatomic anion (NO3(, SO42(, etc.)

Examples




HCl ( H+ + Cl(
H2SO4 ( 2 H+ + SO42(
HC2H3O2 ( H+ + C2H3O2(
Note that the hydrogens that ionize are always written 

first in the formula.

Bases

Definition of base 

a substance that increases the OH( (aq) (hydroxide ion) concentration in aqueous solution

 
Properties of bases



1. Taste bitter (never done in the chemistry laboratory !).

2. Aqueous solutions will conduct electricity, and therefore are 

    called “electrolytes.”

3. Cause indicators to change color.




Litmus: red to blue……(blue stays blue)

Remember:  “Keep an eye on the BB’s.” 




Litmus, regardless of type, is always Blue in Base.

Phenolphthalein: clear to pink 

4. Aqueous solutions of bases feel slippery.

5. React with compounds that form hydrogen ions to form water and 

    a salt.

6. Have a pH of greater than 7, on a scale from 1-14 (more on this in a 

    later CSCOPE)

Formula of a base



General pattern is: M(OH)y




“M” is a metal

“y” is a small whole number




“OH” is a hydroxide

Examples




NaOH ( Na+ + OH(
Ca(OH)2 ( Ca2+ + 2 OH(
Complete the following table:

	
	Substance
	Taste
	Acid

or

Base?
	Color of red litmus paper in it
	Color of blue litmus paper in it
	pH greater than 7

or less than 7?

	
	vinegar
	sour
	acid
	red
	red
	less

	
	baking soda
	bitter
	base
	blue
	blue
	greater

	01.
	mustard greens
	bitter
	
	
	
	

	02.
	spoiled milk
	sour
	
	
	
	

	03.
	rancid butter
	sour
	
	
	
	

	04.
	tea
	bitter
	
	
	
	

	05.
	Vitamin C
	sour
	
	
	
	

	06.
	lime (not fruit)
	bitter
	
	
	
	


Complete the following table:

	
	Substance
	Acid

or

Base?
	Strong or Weak?
	After Ionization

	
	
	
	
	# of cations
	Cation
	# of anions
	Anion

	
	H2SO4
	acid
	strong
	2
	H+
	1
	SO42(

	
	Pb(OH)2
	base
	weak
	1
	Pb2+
	2
	OH(

	07.
	HC2H3O2
	
	
	
	
	
	

	08.
	KOH
	
	
	
	
	
	

	09.
	HClO4
	
	
	
	
	
	

	10.
	LiOH
	
	
	
	
	
	

	11.
	HF
	
	
	
	
	
	

	12.
	Co(OH)3
	
	
	
	
	
	

	13.
	NaOH
	
	
	
	
	
	

	14.
	HNO3
	
	
	
	
	
	

	15.
	H2C2O4
	
	
	
	
	
	

	16.
	Sr(OH)2
	
	
	
	
	
	

	17.
	Cu(OH)2
	
	
	
	
	
	

	18.
	HI
	
	
	
	
	
	


Complete the following table

	
	Substance
	Strong Electrolyte

or

Weak Electrolyte?
	Nearly 100% ionized (acid) 

Nearly 100% dissociated (base) 

or 

Much less than 100% ionized or dissociated?

	
	H2SO4
	Strong Electrolyte
	Nearly 100% ionized

	
	Pb(OH)2
	Weak Electrolyte
	Much Less than 100% dissociated

	19.
	RbOH
	
	

	20.
	H3PO4
	
	

	21.
	HBr
	
	

	22.
	NaOH
	
	

	23.
	Cr(OH)3
	
	

	24.
	HCHO2
	
	

	25.
	HNO3
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