PAGE  
1

Chapter 8: Acids, Bases, and Salts

___________
- _____- any compound that increases the number of 

            hydronium ions when dissolved in water

         - acids dissolve in water (ionize)

              H+, hydrogen ions combine with water to make

               hydronium ions, H3O+
         - hydronium gives acids their sour taste

- ________- a compound that can reversibly change color 

                   depending on the pH of the solution or other 

                   chemical change

                 - several types

                    - litmus paper (red and blue)

                    - pH paper

                    - liquid indicators

                    - pH meter

- all acids ionize in water

    - strong acids vs. weak acids

    - strong; completely ionize in water

                   - stay as ions

                   - ________- substance that conducts electricity

                                         when dissolved in water

                   - strong acids are __________ electrolytes
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     - _______; do not completely ionize in water

                  - ionize and then some revert back to ______
                  - not as many ions in solution

                  - not as many electrolytes

                  - _______ conductors of electricity
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[image: image3.png]Hydrochloric
acid

strong

cleaning masonry; treating metal before
plating or painting; adjusting the pH of
swimming pools

Sulfuric acid

H,S0,

strong

manufacturing fertilizer and chemicals;
most used industrial chemical; the
electrolyte in car batteries

Nitric acid

HNO,

strong.

manufacturing fertilizers and explosives

Acetic acid

CH,COOH

weak

manufacturing chemi tics, and
pharmaceuticals; the acid in vinegar

Formic acid

HCOOH

weak

dyeing textiles; the acid in stinging ants

Citric acid

HiCGHs0;

weak

ng flavorings and soft drinks;
the acid in citrus fruits (oranges, lemons,
limes)





___________
- ______- any compound that increases the number of 

            hydroxide ions when dissolved in water

          - bitter, soapy taste

          - feel _______________
          - contain ions and can conduct electricity

          - some contain OH- ions; some do not

             - for those that do not contain OH- ions, may react 

                with H2O to form their OH- ions

          - turns litmus paper blue
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hydroxide (potash)

strong.

‘manulacturing soap; absorbing carbon
dioxide from ue gases; dyeing products

Sodium
hydroxide (Iye)

NaOH

strong.

manufacturing soap; refining petroleun
cleaning drains; manufacturing synthetic
fibers

Calcium
hydroxide

Ca(OH);

strong.

treating acidic soil treating lakes pol-
luted by acid precipitation; making
mortar; plaster; and cement

Ammonia

N,

weak

fertilizing soil; manufacturing other
fertilizers; manufacturing nitric acid;
making cleaning solutions

Methylamine

CH,NH,

manufacturing dyes and medicines;
tanning leather

Aniline.

CoHSNH,

manufacturing dyes and varnishes; used
as a solvent





strong bases vs. weak bases

- strong base (metal _______________)

     - contain a metal ion and a hydroxide ion

     - ions separate (______________) in water

          - Ex.- NaOH

                  NaOH         Na+   +   OH-  

     - strong bases are strong electrolytes

        - ___________- conductors of electricity

- weak base

     - forms OH- ions in water

         - must dissolve to make OH- (_________)

     - poor conductor of electricity

     - similar to weak acid

        - does not completely ionize

        - some changes back to _________ substance
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_________
- ___- a value used to express the acidity or alkalinity of a 

           solution

        - measures the concentration of H3O+  ions

        - also indicates the OH- concentration

        - pH scale 0-14

           - 7 is _________ (OH- = H3O+)

           - below 7 is __________ (more H3O+)

           - above 7 is __________ (more OH-)

***closer you get to each end of the scale indicates ____________acids and bases***
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Calculating pH

- use concentration as _____________ (M)

   - number of moles of substance /liter of solution

       - Ex.- pure water

               -  H3O+ concentration = .0000001mol/L or 10-7M

               - pH is a ____________ of the power of 10 so…

                         10-7 M = -(-7);  pH of pure water = 7
Practice

1) Calculate the pH of a 1x10-4 M solution of HBr, a strong

     acid.

2) Determine the pH of a .01M solution of HNO3, a strong 

     acid.

3) Nitric acid, HNO3, is a strong acid.   The pH of a 

     solution of HNO3 is 3.  What is the concentration of the 

     solution?

Answers

1) 
2) 

3) 

- each number on the pH scale represents a change of ____ 

   the concentration of _________
- ___________________ reaction- 

    - reaction of the ions that characterize acids (H3O+) and

       the ions that characterize bases (OH-) to form water

       and a salt 

    - acid and a base

       - Ex.- taking Tums

               - acid in stomach (HCl), Tums is base [Mg(OH)2]

HCl in water

HCl  +  H2O         H3O+  +  Cl-

NaOH in water

NaOH          Na+  +  OH-
- if the two solutions of equal concentrations and equal 

   volumes are combined:

H3​O+  +  Cl-  +  Na+  +  OH-         Na+  +  Cl-  +  2H2O

   - Na+ and Cl- are called ____________ _________
      - do not change during reaction

- ___- an ionic compound that forms when a metal atom or 

           a positive radical replaces the hydrogen of an acid

        - often soluble in water

- neutralization reactions do not always produce _________
   solutions

    - weak acid/base vs. strong acid/base

     - equal amounts

     - equal concentrations

- __________- process of gradually adding one solution to 

                 another in the presence of an indicator to 

                 determine the concentration of one of the 

                 solutions

               - indicator changes ______ when the original 

                 amount of the base is equal to the amount of the 

                 acid added to the solution 

- ___________ point- when dealing with a strong acid and

                                 base; it is reached when the original 

                                 amount of the acid equals the original 

                                 amount of the base and occurs at a pH 

                                 of 7

                              - not always neutral

                                 - weak acid and strong base

                                 - strong acid and weak base

                                 - pH not 7

SALTS

- any combination of ________ (+) and _________ (-)

      - except hydroxides and oxides; both are bases
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Ammonium sulfate (NH.),50, Nameproofing fabric; used as fertilizer

Calcium chloride. cadl, deicing streets and highways; used in some kinds
of concrete

Potassium chloride Kal trating potassum dficiency; sed a ablesalt.
substitute

Sodium carbonate NaxCO, manufacturing glass; added to wash to sofien water

Sodium hydrogen NaHCO, reating upset stomach; ingredient in baking powder;

carbonate used in fire extinguishers

Sodium stearate NaOOCCy7H, | typical example of a soap.

Sodium lauryl sulfonate. NaSO:CjsHas | typical example of a detergent





- ______- a substance that is used as a cleaner and that 

             dissolves in water
               - salt or sodium or potassium and fatty acids 

                - hydrocarbons

          - made by reaction of animal fat or vegetable oil and 

             NaOH or KOH

          - products are soap and glycerol

          *** Tiber river near Mt. Sapo

        - Romans said it was good for washing

         - lots of animal sacrifices on Mt. Sapo (hydrocarbons)

         - combined with ash from Mt. Sapo (basic materials)
- soap is ______
    - hydrocarbon and a carboxylate group (-COO-)

    - hydrocarbon dissolves in ___________
    - carboxylate dissolves in ______________
- _________- a water soluble cleaner that can emulsify dirt 

                    and oil
                 - contains _________ group (-SO3-) instead of a 

                    _____________ like soap

                 - same basic process as soap, however detergents 

                   do not form scum when mixed with hard water 

                   like soap

                 - made from petroleum product
                     - soap made from animal fat or plant oils

**soap or detergent is an ___________ for the oil/grease**

     - hydrocarbon group surrounds oil droplets

     - carboxylate or sulfonate group bonds with water

- lots of household cleaners contain ammonia

    - ammonia is a weak base

    - enough OH- to emulsify grease and dirt

    - cleaners also contain alcohols and detergents

- ___________- a chemical substance that kills harmful 

                        bacteria or viruses
- __________- chemical compound used to whiten or make 

                lighter, such as hydrogen peroxide or sodium 

                hypochlorite (__________)

             - strong disinfectant

             - changes color of substance causing a stain

            - if acid is added to bleach:

               - deadly Cl gas is given of

 *NEVER use a bleach and a toilet bowl cleaner together*

Acids, Bases, and Salts in the household

- dyes to give clothes their colors are acids
- antacid tablets are weak bases

- _______________; pH balanced

       - hair appearance is affected by its pH

       - slightly acidic to neutral is best

       - most shampoos are pH of 5 to 8

       - higher pH = clean oil from hair

       - lower pH = protect dry hair

- ___________ are acidic

   - tenderizes meats

   - causes proteins to unravel (denature) and become more 

      tender

- drain cleaner, NaOH (___________)

- baking soda is a _____________
   - forms CO2 at high temps.

   - makes cookies and cakes rise

