D.4-1

D.4 BUILDER MOLECULES CONTAINING OXYGEN (pg. 214)
1.  In assembling molecular models with C, H, and O atoms, it is 
     likely that you "discovered " the following type of compounds 
     containing oxygen:
●





●
2.  Note that each molecule has an OH group…

3.  This OH group is known as a class of compounds called… 
4.  The OH is referred to as a…

5.  Functional groups impart characteristic properties… 

6.  If we use the letter “ R “ to represent the rest of the molecule 
     (other than the functional group), then the general formula for 
     an alcohol can be written as…

7.  In methanol (CH3OH), the   R   represents CH3--; in ethanol 
     (CH3CH2OH), the   R   represents…

8.  The OH functional group can be incorporated into an…
●





●

●





●
9.  Two other classes of compound are versatile and significant 
     builder molecules they are…

●





●


●





●
10.  Note that both classes of compounds have one oxygen atom 
      double-bonded to a carbon atom, and a second oxygen atom 
      single-bonded to…
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D. 5   CREATING NEW OPTIONS: PETROCHEMICALS   (pg. 215)

1.  Until only about 150 years ago, all objects and materials 
     used by humans were created directly from "found" materials 
     such as…
●





●

●





●

●





●

●





●
2.  The only plastics were those made from…

3.  Today, many common objects and materials are…

4.  Synthetic products that are by the chemical industry from oil or 
     natural gas are known as…

5.  Some petrochemicals are…
●





●

●





●

●





●

●





●

●





●
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●

6.  Worldwide production of petroleum-based plastics is 
     more than…

7.  Over a third of all the fiber and 70% of the rubber, 
     worldwide, are…

D.5-2

BUILDER MOLECULES (pg. 215)

1.  The two most important alkenes industrially are…

2.  It only takes a few small-molecule compounds to make…

3.  Draw the structural formulas for the reaction of water with the 

     double bond in ethene molecule to form ethanol in the presence 
     of an acid catalyst:

●
4.  The water molecule "adds" to the double-bonded carbon atoms 
     by placing an   H   on one carbon and an   OH   group on the 
     other which is called an… 

5.  Ethanol is used extensively as a solvent in…

●





●

●





●
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●
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ADDITION POLYMERS (pg. 216)

1.  A MONOMER is a…

2.  A POLYMER is a…

3.  The chemical reaction producing polyethene can be written 
     this  way:

●
4.  Polymer flexibility can be increased by adding molecules that

     act as  ____________________   ____________________  for 

     the polymer chains.
5.  Untreated polyvinyl chloride (PVC) is used in…

6.  With added lubricant, polyvinyl chloride becomes flexible 
     enough to be used in…

7.  By contrast, polymer rigidity can be increased by…

CONDENSATION POLYMERS (pg. 218)

8.  Not all polymer molecules are formed by…

9.  CONDENSATION POLYMERS are made using condensation 
     reactions which are formed with the loss of simple molecules 

     such as  ___________________  form adjacent monomer units.
Name_________________________   Period_______   Date____________

D.6 LABORATORY ACTIVITY:  PETROCHEMICALS (pg. 220)

GETTING READY

1.  In this activity you will produce a petrochemical by the reaction of an 
     organic acid with an alcohol to produce an…

2.  The general equation for the formation of an ester can be written the 
     following way…

CARBOXYLIC    +    METHANOL    ------>      ESTER    +       WATER

      ACID

3.  We can also write this equation using the   R   symbols introduced earlier. (Recall that R stands for the…REST OF THE MOLECULE.)

CARBOXYLIC        METHANOL                      ESTER             WATER

      ACID

4.  The acid's and alcohol's functional groups combine to form…

5.  The sulfuric acid ( H2SO4 ) acts as a…

6.  A catalyst allows the reaction to proceed faster, but does not become… 

7.  You will produce methyl salicylate in this laboratory activity, and will 
     note the…

Procedure (pg. 220 - 221)

1.  Set up a ring stand, ring, wire screen, and Bunsen burner.

2.  Prepare a hot water bath by adding about 70 mL of tap water to a 150 ml 
     beaker. Add a boiling chip, then place the water bath on the wire screen 
     above the burner.

3.  Combine the specified drops of acid to the specified drops of alcohol in a 
     test tube.

4.  Add two drops of concentrated sulfuric acid.

5.  Heat for  5  – 10 minutes in the hot water bath.

6.  Cool and note the odor.

	ALCOHOL
	ACID
	ODOR

	20 drops of methanol
	0.5 g salicylic acid
	

	28 drops of n-butyl alcohol
	10 dorps acetic acid
	

	20 drops octyl alcohol
	10 drops acetic acid
	

	30 drops pentanol
	20 drops acetic acid
	

	15 drops ethanol
	20 drops propanoic acid
	

	20 drops ethanol
	0.4 g benzoic acid
	


QUESTIONS (pg.221)

1a.  Find the molecular formulas of the alcohol (methanol) and the acid 

       (methyl salicylate) from which you produced mehtyl salicylate (the first 
       odor in your table.)

●  METHANOL

●  MEHTYL SALICYLATE
 b.  Write a chemical equation for the formation of methyl salicylate.

●
3.  Classify each compound as a carboxylic acid, an alcohol, or an ester:

a).  CH3CH2CH2CH2OH          

b).  CH3—CH—CH2—CH3
                                                                 
        (
                 O                                              
        CH2COOH

                 ║                

c).  CH3—C—OH                       
d).  CH3OCOCH2CH3 
