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Chapter 2  Purification of Substances
Paper 1
[Multiple Choice Questions]
1  A liquid ester used to flavour food is believed to be impure. What would be the best way of testing its purity?








B
[image: image2.bmp]   A  filter it




B  measure its boiling point

   C  use paper chromatography

D  evaporate it to dryness

2  A mixture contains two substances. What property must the two substances have for them to be separated by paper chromatography?





A

   A  Both substances must be soluble in the chromatography solvent.

   B  Both substances must have low boiling points.

   C  Both substances must be coloured.

   D  Both substances must be solid at room conditions.

3  Substance Q is insoluble in water. Q melts at 62oC and boils at 120oC. Which method would be suitable for separating Q from a mixture of Q and water?



D
   A  chromatography


B  crystallization


   C  distillation 



D  filtration

4  Which substance is likely to be a pure compound?




A
    A  a yellow liquid that boils at 124oC

    B  a white powder that dissolves in water

    C  a colourless liquid which gives two fractions when distilled

    D  green crystals that melt over the range 68oC to 72oC

5  When heated steadily, an impure solid S starts melting at 131oC and becomes completely molten at 136oC. The melting points of four pure solids are given below. Which one could apply to S?




B        (impurities affect mp in a certain way) 





    A   130oC         
B   131oC

C   135oC

D   137oC

6  The diagram shows apparatus used to separate a mixture of two liquids with boiling 

    points 85oC and 110oC.

  

   thermometer

                                                   water out

          P
                                                                    water in                                     distillate

        mixture of

            liquids

                                HEAT

  Which graph would be obtained if the temperature at point P was plotted against the total volume of distillate produced?

                         A                                     B                                 C                                   D
   temperature/oC                        temperature/oC                         temperature/oC                         temperature/oC
   120                                       120                                        120                                      120

   110                                       110                                        110                                      110

       2nd
   100                                       100                                        100                                      100

     90                                         90                                          90                                        90

     80                                         80                                         80                                         80

1st
                  total volume                              total volume                               total volume                              total volume

                 of liquid distilled                      of liquid distilled                         of liquid distilled                      of liquid distilled


7  The chromatogram shows the dyes present in four different soft drinks, P, Q, R and S, and in two dyes X and Y.  X and Y are both harmful.


                               P          Q        R          S                       X         Y
                                  soft drinks                                          dyes

   Which of the soft drinks contain a harmful dye?      A  (match; it is harmful even with 1 dye)

   A  P and Q   

B  R and S

C  Q and S
D   P and R
8  The solid surface of the Europa, a moon of Jupiter, is believed to consist of ice. Which test could be used to show that a sample of this ice is pure?



D
    A  Melt it and show that it all becomes liquid .

    B  Heat it and show that it leaves no residue when it is evaporated.

    C  Show that the solid is colourless.

    D  Show that it melts at exactly 0oC.

9  Compound Q melts at 78oC and boils at 124oC and is not soluble in water. Which apparatus can be used to obtain pure Q from a mixture of Q and water.


                  A                             B                                C                         D


10  A mixture of two liquids X and Y, which mix completely, was placed in the flask shown in the apparatus below. The mixture was heated with a constant Bunsen flame.

      X has the higher boiling point. At which point in the apparatus will there be a larger proportion of X when the thermometer shows a constant temperature?

  

   thermometer

                                                 water out

          C

                                                                 water in                            

           B

        

        mixture of

         X and Y                               A 





D

                                HEAT

11   Some properties of four gases present in air are given in the table.

	gas
	percentage by mass in liquid air
	melting point / oC
	boiling point / oC

	nitrogen
	78
	-210
	-196

	oxygen
	21
	-218
	-183

	argon
	1
	-189
	-186

	krypton
	very small
	-157
	-152


     The gases in air are separated by fractional distillation of liquid air. Which one of the four gases will distill first as the temperature is raised?

     A  argon

     B  krypton

     C  nitrogen

lower boiling point will distill off 1st
     D  oxygen

12  Substance S contains one of the three substances X, Y or Z. Two chromatograms of the four substances, using different solvents, are shown in the diagrams.

                                    Solvent I                                                         Solvent II

   solvent front                                                                           solvent front
        start line                                                                                 start line
                           S         X         Y        Z                                      S        X         Y        Z

  What does substance S contain?





C
   A    X only

   B    Z only

   C    X and Z
   D    Y and Z
Paper 2
[Structured Questions]
1  Samples of two copper alloys, A and B, were dissolved in acid to produce solutions of metal compounds from the alloys. The solutions were then used in a chromatography experiment to separate and identify the metals present, by comparison. After treating with a locating agent, the chromatograms were as shown below.

                   solutions of known metal compounds                   alloy  A              alloy  B

          13                                                                                                                             13

  solvent

    front   12                                                                                                                             12

          11                                                                                                                             11

         10                                                                                                                              10

           9                                                                                                                                9

           8                                                                                                                                8

           7                                                                                                                                7

           6                                                                                                                                6

           5                                                                                                                                5

           4                                                                                                                                4

           3                                                                                                                                3

           2                                                                                                                                2

           1                                                                                                                                1

        start

     line 0                                                                                                                               0

                       lead      iron    copper    nickel    tin

(a)  (i) Name the metals present in alloy A.

          ...lead, tin, copper.....................................................................................................

(ii)  Name one metal absent from alloy B.

         .....nickel.....................................................................................................................


[1]

(b) (i) Were the two copper alloys the same?

         No
(ii)   Give a reason for your answer.

         Alloy B contains an extra ion that Alloy A does not have, as can be seen by the extra spot. 

[2]

(c) What is the advantage of using a locating agent in this experiment?
It allows spots previously not seen clearly to be visible.


[1]

(d) In the chromatogram, the Rf value of a metal is defined as:

          Rf value =   EQ \F(distance travelled by the 'spot' of the metal,distance travelled by the solvent)      

       For example, in this chromatogram, the Rf value for copper is  EQ \F(3,12)  = 0.25.

(i)  What is the Rf value for lead?

               6/12 = 0.5
(ii) Add to the diagram the ‘spot’ for zinc, which has an Rf value of 0.67. 



Rf = 0.67 =    x  / 12    

                        X =9         So   mark spot at 9 cm mark


[2]

(e)  Chromatography is often used to test the purity of substances. Give one

      example of the importance of testing purity in everyday life.

        Pure substances are needed for studying their properties and  making useful products such as food and drugs

[1]

2  A powder consists of a mixture of the four substances given in the table.

	substance
	action of water on substance
	action of hot dilute sulphuric acid on substance

	copper
	insoluble
	does not react

	copper(II) oxide
	insoluble
	dissolves to give a blue solution

	nickel 
	insoluble
	dissolves to give a green solution

	nickel oxide
	insoluble
	dissolves to give a green solution


    Suggest how a dry sample of copper powder can be obtained from this mixture.

Add hot dilute sulphuric acid. Copper will not dissolve.  The rest will dissolve to give blue and green solutions. The   whole mixture is then filtered. The copper will be collected as residue on the filter paper. The residue is then dried between filter papers and collected later.  

[3]
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