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Ch. 5: Compounds are Classified 

in Different Ways
5.1 : Acids and Bases
Before we start, let’s define a couple of key words for this section:

· pH

· Acid

· Base

· Neutral

· pH indicator

· litmus paper

· phenolphthalein 

What are some everyday acids in our lives?

· vinegar 
= acetic acid

· lemon juice 
= citric acid

· aspirin 
= acetylsalicylic acid

· vitamin C 
= ascorbic acid

What are some everyday bases in our lives?

· soft soap
contains  potassium hydroxide

· oven cleaner
contains  sodium hydroxide

· baking soda
=  sodium bicarbonate

· TUMS
=  calcium carbonate

pH Values 
· we use pH as a measure of how acidic or basic something is

· the scale goes from 0 – 14

· each time the # changes by 1, the strength changes by a factor of 10
· just like the Richter scale for earthquakes
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the diagram below shows you where some common substances are

Try this:
1. What is more basic, soap or eggs?

2. If a substance has a pH of 7.5, is it an acid or base?

3. If something has a low pH, does that make it more or less acidic?

4. How much more acidic are grapes compared to pure water?

It is really important to keep pH levels in organisms within a small range.  A change in pH can be quite harmful and interfere with its life functions.

pH Indicators

· chemicals that change their colours at different pH values

· they are used to determine whether a different chemical is an acid or a base

· the most common indicators are Litmus Paper and Phenolphthalein

· Sometimes a “universal indicator” is used

· This is a mixture of many different indicators so the colour will change many times as the pH changes
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Please do the reading check on pg 225.
ACIDS:

· If you know a compound’s chemical formula, you may be able to 
identify whether or not it as an acid.

· Acids often behave like acids only when dissolved in water.

· Therefore, acids often are written with symbol                               (aq) = aqueous = in water.

· The chemical formula of an acid usually starts with hydrogen (H).
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Acids with a carbon usually have the C written first.

· HCl(aq) = hydrochloric acid

· HNO3(aq) = nitric acid
· CH3COOH(aq) = acetic acid
Naming Acids

· Hydrogen + _______ide = hydro_________ic acid 

· HF(aq) = hydrogen fluoride = hydrofluoric acid

· Hydrogen + ___________ate = ____________ic acid 

· H2CO3(aq) = hydrogen carbonate = carbonic acid

· Hydrogen + ____________ite = ______________ous acid 

· H2SO3(aq) = hydrogen sulphite = sulphurous acid

BASES:

· If you know a compound’s formula, you may be able to tell if it’s a base.

· Bases often behave like bases only when dissolved in water.

· Therefore, bases are often written with the symbol                   (aq) = aqueous = in water.

· The chemical formula of a base usually ends with hydroxide (OH).

· Bases can be gentle or very caustic (harsh, reactive substance).

· Examples of common bases:
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NaOH(aq)
· Mg(OH)2(aq)
· NH4OH(aq)

ACIDS AND BASES MAKE IONS

· Remember an ion is an atom or group of atoms with a charge.

· Acids and bases can conduct electricity because they release            ions in solution.
· Acids release hydrogen ions, H+ 
· Bases release hydroxide ions OH–
· The pH of a solution refers to the concentration of ions it has.

· Square brackets are used to signify concentration
· Ex: [MgCl2] = concentration of MgCl2 in water
· For acids/bases we measure [H+] and [OH–], respectively
· High [H+] = low pH, very acidic

· High [OH–] = high pH, very basic

· A solution cannot have BOTH high [H+] and [OH–] because       they cancel each other out and form water. 
· This process is called neutralization.
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 H+1    +    OH–1    (    H2O
5.2 : Salts

· Salts are ionic compounds formed when acids and bases react.

· Salts are also produced when 
· oxides react with acids

· carbonates react with acids 
· metals react with acids
· Table salt, NaCl, is found in sea water, salt lakes or rock deposits.

· Salt was once very valuable as a commodity.

· Iodine is now added to salt to minimize goiter      

(a disease of the thyroid)
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· NaCl is only one kind of salt.

· Salt      =      positive ion from base      +     negative ion from acid
· Salts are found in many things:
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In batteries, explosives and fertilizers

· In multivitamins

· In many living cells
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on automobiles as other de-icing salts such as calcium chloride, and they
cause less damage to the environment.

Figure 5.14 We use road salt in
‘many parts of our country to improve
winter driving conditions. Canada is

the largest user of road salt in the Complete and balance the following neutralization reactions. Then,
world on a per capita basis. We N B
average about 360 kg of salt per write the names of all the reactants and all the products in each
person per year. chemical reaction. Consider the formulas of your products carefully
before you begin to balance.

HCI + KOH >

H,CO, + Mg(OH), >

CH;COOH + CsOH >

H,PO, + NaOH >

HNO, + Ca(OH), >

Practice Problems

Answers provided on page 592
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Practice Problems

Complete and balance the following chemical reactions between an
acid and a metal. Remember that each reaction will produce a salt

and hydrogen gas (H,). Consider the formulas ojf your products
arefully before you begin to balance.
HCl + Zn >

You Know? H,50, + Mg -

Ca

1

123
re of nitric acid and 3. HBr + Al>
ric acid is known as 4
ia,” which is Latin for 5
er. This mixture is
corrosive and has
to etch designs in
ns.
838x1088in 1

HCl + Ca >
H,50, + Al >

Answers provided on page 592
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ACID - BASE NEUTRALIZATION

· Neutralization reactions occur when an acid and a base react to produce a salt and water.
· ex.       HCl(aq)      +     NaOH(aq)     (      NaCl(s)      +     H2O(l)

                  acid                base                     salt              water

· The salt is NOT always table salt.  Here’s another example:

· ex.      3  H2SO4   +   2  Al(OH)3    (   Al2(SO4)3  +   6  H2O
                                 acid                base                 salt              water
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B compounds are shown in Table 5.7.

Table 5.7 Comparing Formulas of Organic Compounds
and Inorganic Compounds

Organic: Must Contain Carbon
methane (a hydrocarbon)

Inorganic Containing Carbon
CaC0s, Na,C0; (carbonates)

Al,C;, SIC (carbides)

CH3CH,0H ethanol (an alcohol)

CgH;COOH benzoic acid (an organic acid) | €O, CO, (oxides)

K,HCEHS0, potassium citrate Inorganic Not Containing Carbon
(an organic salt) FeCl,

CgHyN,0, caffeine (a stimulant) (NH,),505

CH,(CH,), CHy polyethylene (a plastic) where | PBry

n = 5000 approximately and
the CH, unit repeats about
5000 times

¢ You may have noticed that hydrogen does not come first in the

Dovnosding (5285 KB of L3 ME) : htpy//w.bcscience.com/bell) ebook/docs/tex/ BCLOTEXTCHOS Sechpaf @ Unknown Zone | Protected Mode: On %~




From page 236:
1.   
HCl      
+       
KOH 
➔
2. 

H2CO3 
+

Mg(OH)2 ➔
3.    
CH3COOH 
+
CsOH 
➔
4. 
H3PO4 
+
NaOH 
➔
5. 
HNO3 
+ 
Ca(OH)2 
➔
METAL OXIDES AND NON-METAL OXIDES

· What is an oxide?

· A chemical compound that has at lease one oxygen atom or ion along with other elements

· What is a metal oxide?

· A compound that has a metal ions combined with oxygen 

· Metal oxides react with water to form bases.

·    Na2O(s)     +     H2O(l)     (     2NaOH   (aq)
· What is a non-metal oxide?
· A compound that contains a non-metal combined with oxygen 
· Non-metal oxides react with water to form acids

·     SO2(g)        +    H2O(l)        (       H2SO3(aq)
· Non-metal oxides are formed from the burning of fossil fuels.

· Acid  is entering the atmosphere and creates acid rain
ACIDS AND METALS
· The most reactive metals (metals at the bottom of groups 1 and 2) on the periodic table, react vigorously with water and acids.

· All other metals are less reactive than those in groups 1 and 2.

· When metals do react with acids, H2 gas is usually released.

· ex.  2HCl(aq)     +      Mg(s)      (      MgCl2(s)     +      H2(g)
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1.    HCl     +    Zn   ➔
2.    H2SO4 +    Mg  ➔
3. 
HBr      +     Al  ➔
4. 
HCl       +     Ca ➔
5. 
H2SO3   +     Al ➔
ACIDS AND CARBONATES

· What is a carbonate?

· A compound with the ion CO32-
· Carbonates neutralize acids, protecting locations with natural carbonate supplies from acid precipitation.
· H2SO4(aq) + CaCO3(s) ( CaSO4(s) + H2O(l) + CO2(g)


      sulphuric           calcium          calcium         water    carbon



acid 
             carbonate       sulphate 
                 dioxide

5.3 : Organic Compounds

· Organic compounds contain carbon and usually hydrogen.

· “Organic” sounds like the compounds come from living things, but some do, and some do not.
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Palmitic acid — saturated
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Inorganic compounds are compounds that do not have carbon.
· Carbon has four electrons in its valence shell, which allows for more chemical bonding possibilities than any other element.

.

                   . C .            Lewis diagram
                .

· [image: image17.jpg]


Long chains of carbons form petroleum and plastics.
· Organic molecules always have C before H in their formulas.

· This differentiates organic compounds from acids, which almost always start with H.

· A hydrocarbon is an organic compound that contains only carbon and hydrogen.

· Hydrocarbons are based on a carbon chain, with hydrogen atoms added on the sides.

· The simplest hydrocarbons are 
· methane (CH4) 
· ethane (C2H6) 
· propane (C3H8)
· butane (C4H10)
· pentane (C5H12).
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All hydrocarbons are flammable, and most are liquids are room temperature.
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a pH of 6.5 to a pH of 7.4. Human blood is slightly basic with a pH of

7.3t07.5.
stomach acid grapes bananas pure water baking ammonia oven
soda cleaner
lemon tomatoes milk eggs soap bleach
-~
& 4
ela (oY
© L=
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Acids Neutral Bases

Figure 5.2 pH values of common substances

Using the pH Scale

The nH scale allows chemists o evnre:
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· Alcohols are organic compounds with C, H, and O.

· The simplest alcohols are methanol (CH4O), ethanol (C2H6O), and isopropyl alcohol (C3H8O).

· Alcohols are very good solvents (they dissolve other substances).

· Alcohols are generally very flammable.
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colour change of several acid-base indicators

Figure 55 Premophiraen
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Acid-base indicator pH Range in Which Colour Change as
Colour Change Occurs PH Increases
Methyl orange 3344 red toyellow
Methyired 4560 redto yellow
Bromothymol biue 5076 yellow to blue
Litmus 70 red o bue
Phenolphthalein 82-100 colouress to pink
ndigo carmine 112-130 bl toyellow
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plastic





stimulant





Organic salt





Organic acid





alcohol





hydrocarbon





All other non carbon compounds





oxides





carbides





carbonates





Often have many H’s and O’s 





Do not have carbons





All contain carbons





Few contain carbons





        


 inorganic compounds





          


organic compounds





          compounds





        Advil                                       Anti-inflammatory





        Antibiotic                                          Antidepressant





Chocolate      	                    coffee/coke                      splenda, diet soda





Estrogen (female hormone)	      first birth control (hormone)                      male hormone
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