                                        ACIDS, BASES AND SALTS
Some common acids that are found in laboratories are Hydrochloric acid (HCl), Sulphuric acid (H2SO4) and Nitric acid (HNO3). Some of the lesser used acids are Acetic acid (CH3COOH), Hydrofluoric acid (HF), Carbonic acid (H2CO3). Hydrofluoric acid is a highly corrosive acid and is used to etch glass. Some acids are found in nature, like citric acid in certain fruits. These acids are called 'organic acids'. Examples are:

1. Citric acid (from citrus fruits and vegetables,) 
2. Ascorbic acid (vitamin C, as from certain fruits) 

                                                                                                                                                        2   
3. Lactic acid (in buttermilk) 

4. Tartaric acid (Tamarind) 

5. Oxalic acid (Tomatoes) 

6. Acetic acid (Vinegar)
Commonly found bases in laboratories and in our daily life are: Caustic soda, NaOH; Caustic potash, KOH; Milk of magnesia, Mg(OH)2; Liquor ammonia, NH3; Washing powder, Tooth paste.
Definitions Of an Acid:  It is a substance 

1. which produces hydrogen ions ,H+, when dissolved in water
2. which donates protons,H+.
Hydrogen ions cannot exist alone, but they exist after combining with water molecules. H+ ions in association with a water molecule form H3O+ ions or hydronium ion. 

                                                H+ + H2O ----------------  H3O+
Hydrogen ions in water – H+ (aq) – is called hydrated proton, hydrated hydrogen ion,.

oxonium or hydronium ion.

Physical properties of an acid.
It has a sour taste. 

  It turns blue litmus to red. 

  It turns methyl orange to red. 

  Acids are electrolyte. 

  Strong acids destroy fabric. 

  Strong acids cause burn on skin.

· If pH of a solution is less than ‘7’ then it is acidic. The stronger the acid, the lower the pH number.
·  They turn universal indicator red if they are strong, and orange or yellow if they are weak
An acid which ionize in aqueous solution to large extent is called "strong acid".
Example: HCl, H2SO4, HNO3

 An acid which ionizes in aqueous solution to smaller extent, is called "weak acid".
 Example: CH3COOH, oxalic acid (COOH-COOH), formic acid (HCOOH).
Chemical properties of acids.
Acids release hydrogen in water solutions. When an acid dissolves in water, the acid ionizes, releasing both hydrogen ions and ions of a nonmetal or nonmetallic polyatomic ion.  Thus, when hydrochloric acid is dissolved in water, the acid ionizes, forming hydrogen ions and chloride   ions, as shown in the following equation:

                              HCl (aq)      (       H+ (aq)   +   Cl1- (aq)

Other examples:   H2SO4 (aq)   (   2 H+  (aq)   +  SO42-  (aq)                                                           3
     H3PO4 (aq)   (   3 H+ (aq)    +   PO43- (aq)
NEUTRALIZATION :An acid when reacts with a base, salt & water are produced. This reaction is called neutralization
                            HCl    +    NaOH  -----------   NaCl       +   H2O 

                           HNO3 +    NaOH   -----------   NaNO3    +   H2O

                           HCl     +    KOH    -----------   KCl         +   H2O
REACTION WITH CARBONATES Acid and carbonates react to produce salt, water and carbon dioxide
                                  MgCO3   +   2HCl    -------    MgCl2   +   CO2   +   H2O
                                  CaCO3     +    2HCl    -------    CaCl2    +  CO2   +  H2O
                                 Na2CO3  +    H2SO4   -------    Na2SO4 +  CO2   +  H2O
                                 CaCO3    +    H2SO4   -------   CaSO4   +  CO2   +  H2O
REACTION  WITH  BICARBONATES Acid and bicarbonates are combined to produce salt, water and carbon dioxide
                            NaHCO3 +   HCl      -------    NaCl     +    CO2     +  H2O
REACTION WITH REACTIVE METALS (above hydrogen in Reactivity series)
With Zinc:                          Zn + 2HCl    -----------     ZnCl2 + H2
With Aluminum:                2Al + 6HCl  -----------    2AlCl3 + 3H2
Base: In chemistry, a base is most commonly thought of as an aqueous substance 
  that can accept hydrogen ions. 
  which is any metal oxide or hydroxide  

  which reacts with an acid to produce a salt and water only
             If a base is soluble in water, it is called an alkali 

Physical Properties of bases.
1. They have a bitter taste. 

2. They have slippery touch. 

3. They conduct electrically. 

4. It turns red litmus to blue. 

5. It turns colorless phenolphthalein to pink

6. They turn universal indicator dark blue or purple if they are strong …….                                 4
      and blue-green if they are weak.

7. Alkaline solutions have a pH of more than 7. The stronger the alkali, the higher the pH.
Chemial properties of bases
REACTION WITH ACIDS: Neutralization
                                         BASE  +  ACID   ----------   SALT  +  WATER
                                         KOH    +     HCl   ---------     KCl     +      H2O 
                                        NaOH   +     HCl   ---------    NaCl     +      H2O
REACTION WITH SALTS    FeCl3   +   3NaOH   ----------   Fe(OH)3     +   3NaCl

                                             2CrCl3 +   6NaOH   ----------   2Cr(OH)3   +   6NaCl
                                             MgCl2  +  2NaOH    ---------    Mg(OH)2   +    2NaCl
REACTION WITH                   2Al  + 2NaOH + 2H2O   -----------    2NaAlO2  +    3H2
METALS                                   Si   + 2NaOH + H2O     -----------     Na2SiO3    +    2H2

 Zn   + NaOH   + H2O     ----------      Na2ZnO2   +    2H2
Action of Alkalis/Base with Ammonium Salts 
Alkalis combine with ammonium salts to liberate ammonia.

                    Alkali   +   Ammonium salt  ----------   Salt   +   Water   +   Ammonia 
[image: image1.jpg]Ca(OH)z (aq) + 2NH4Cl(s) — CaCly(s) + 2Hx0 (1) + 2NH3(g)
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[image: image2.jpg]2NaOH (aq) + (NH4J2 S04 (aq) — NapS04(aq) + 2HO (1) + 2NH;(g)
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Neutralisation is a reaction between hydrogen ions and hydroxide ions to produce water, 
                            H+        +         OH−          →              H2O
In a neutralization reaction an acid combines with a base, neutralizing the power of acid with a base and forms a molecule of water and the respective salt.

In general, a neutralization reaction can be written as: 
                       Base      +         Acid       ---------------      Salt      +        Water
Practice Questions – MCQs                                                                          5
1     The characteristic properties of an acid is due to the presence of 
            1.hydride ions            2.hydroxyl ions       3.hydronium ions      4.oxide ions
2     A strong acid in solution is 
            1  mostly molecules    2.mostly ions       3. both molecules and ions      4.mostly water
3     A weak acid in solution is 
            1 mostly molecules      2.mostly ions       3.both molecules and ions       4.less water

4     The pH of a carbonated drink is 
            1 less than 7        2.more than 7           3.equal to 7          4.approximately 7.
5       An acid is  

               1 a proton donor      2.a proton acceptor       3.electron donor        4.electron acceptor
6:      The drying of milk of lime (white washing) is due to the action of 
                  1. oxygen in air        2.nitrogen in air           3.CO2 in air            4.hydrogen in air
7       A salt derived from a strong base and a weak acid will give a salt that is 
                1 acidic                    2.basic                         3 .neutral                 4. volatile
8       When litmus is added to a solution of borax it turns
                1 red                    2.pink                  3.remains colourless           4.blue
9       Which of the following is not a mixed salt?
                1 K.Ca.PO4                   2.Ca(OCl)Cl                 3 .Na.K.CO3             4.KCl
10:    Which is a soluble base in water?

                1 Fe(OH)3                      2.Cu(OH)2                             3.Zn(OH)2                   4.NaOH
11:    Which of the following is a weak base?

                1.NaOH                  2.KOH                         3.NH4OH              4.Ca(OH)2
12:    Choose the acid salt from the following:

                1.NaNO3                       2.Na2SO4                                  3.NaHSO4                   4.Na2CO3
13     In the following reaction, identify the products
             [image: image3.png]NepCOz(aq) + 2HCI(aq)




       1.sodium chloride and water                                     2.water and carbon dioxide
       3.sodium carbonate, carbon dioxide and  water       4. sodium chloride, carbon dioxide                                                                                                    

                                                                                             and water
14:   In the following reaction, identify the salt formed
      [image: image4.png]NH40H(aq) + HzSO4(aq) — + 2H0 (1)




               1.NH4NO3                     2.(NH4)2SO4                       3.(NH4)3PO4                        4(NH4)2S
15:   Which of the following ionic species exist in a neutralization reaction?
                            1 HCl-                    2.H+               3.H2O               4.H3O+
More Multiple Choice Questions                                                                 6
1   In general, salts 

A) are ionic compounds               B) contain hydrogen ions
C) contain hydroxide ions            D) turn litmus red

2 . When bases ionize they release 

 A) hydrogen ions      B) sodium ions         C) chloride ions      D) hydroxide ions

  3 . A base used in the manufacture of soap is 

 A) calcium hydroxide                        B) sodium hydroxide      

 C) ammonium hydroxide                   D) zinc hydroxide

  4 . An element common to all acids is 

 A) chlorine          B) nitrogen              C) oxygen               D) hydrogen

  5. When magnesium and hydrochloric acid react, they produce 

  A) oxygen and magnesium chloride                 B) chlorine and magnesium oxide
  C) hydrogen and magnesium chloride              D) hydrogen and magnesium oxide

  6 . When water solutions of an acid and base are mixed 

 A) no reaction occurs                          B) a new acid and a new base are formed
 C) a salt and water are formed            D) an acid and a salt are formed

  7 . A common substance that contains acetic acid is 

 A) vinegar           B) ammonia water             C) salad oil                 D) soap

  8   (True/False) Fruit juices, such as orange juice, contain boric acid 

 A) True             B) False
  9   When dissolved in water, salts 
                         A) are nonelectrolytes                          B) have a bitter taste
                         C) are electrolytes                                D) release hydrogen ions
  10   A base can be prepared by the reaction between 

 A) an active nonmetal with water                     B) a gas with water
 C) a sulfide with water                                     D) an active metal with water

  11   Of the following, the property that most closely relates to acids is                                            7
 A) bitter taste                                   B) contains the hydroxide polyatomic ion
 C) sour taste                                     D) salty taste

  12   when an acid is dissolved in water, it usually forms 

 A) hydrogen ions           B) hydroxide ions            C) no ions           D) chloride ions
  13  (True/False) The preparation of hydrochloric acid can be accomplished by heating a mixture            

           of sodium chloride and sodium hydroxide: 

                       A) True                                  B) False

  14    The acid used in the storage battery in your car is 

 A) nitric acid            B) hydrochloric acid             C) tartaric acid             D) sulfuric acid

  15    The sour taste of lemons and limes is due to a substance called 

 A) acetic acid             B) citric acid             C) hydrochloric acid           D) carbonic acid

  16.   Which formula represents a salt?

1. KOH                     2.KCl           3. CH3OH           4. CH3COOH 

  17   Which solution will change red litmus to blue?

1. HCl(aq) 

2. NaCl(aq) 

3. CH3OH(aq) 

4. NaOH(aq) 

  18     An acidic solution could have a pH of

1. 7 

2. 10 

3. 3 

4. 14 

  19.  There are alternate acid base theories that define an acid as any species that can

1. donate a proton 

2. donate an electron 

3. accept a proton 

4. accept an electron 

   20  Which 0.1 M solution will turn phenolphthalein pink?                                                               8
1. HBr(aq)  
2. CO2(aq) 

3. LiOH(aq) 

4. CH3OH(aq) 

   21   Given the equation:     H+   +   OH-    <=========>   H2O
          Which type of reaction does the equation represent?

1. esterification 

2. decomposition 

3. hydrolysis 

4. neutralization 

22. When HCl(aq) is exactly neutralized by NaOH(aq), the hydrogen ion concentration in the    

        resulting mixture is

1. always less than the concentration of the hydroxide ions 

2. always greater than the concentration of the hydroxide ions 

3. always equal than the concentration of the hydroxide ions 

4. sometimes greater and sometimes less than the concentration of the hydroxide ions 

23 As the hydrogen ion concentration of an aqueous solution increases, the hydroxide ion    

      concentration of this solution will

1. decrease 

2. increase 

3. remain the same 

4. becomes equal to hydrogen ion concentration
Applications of neutralization
· Chemical titration methods are used for analyzing acids or bases to determine the unknown concentration. A pH indicator which shows the point of neutralization by a distinct color change can be employed. 
· Excess gastric acid in the stomach (acid indigestion) is typically neutralized by the neutralizing agent such as an antacid. 

· Neutralization can also be used to reduce the pain of insect and plant stings. Bee stings can be neutralized with alkalis and wasps with acids. 
· In neutron wastewater treatment, chemical neutralization methods are often applied to reduce the damage that an effluent may cause upon release to the environment. 
· For pH control, popular chemicals include calcium carbonate, calcium oxide, magnesium hydroxide, and sodium bicarbonate. 
· Neutralization of soil is sometimes necessary in order to promote plant growth. The ability of plants to take nutrients from the soil into their roots is affected by the pH content of the surrounding soil particles. Acid rain can cause soil to become acidic. Soils may also           9     become too basic, or alkaline Lime is applied to acid soils to neutralize excess Substances that can act as acids such as gypsum (CaSO4), and sulfur (S2) can be applied to the soil for neutralization.

· Neutralization of acidic water is an important step in reclaiming land that was once mined as well as the growth of fish in aquaria.
Oxides 
An oxide is a chemical compound containing at least one oxygen atom as well as at least one other element. Oxides result when elements are oxidized by oxygen in air
Virtually all elements burn in an atmosphere of oxygen, or an oxygen rich environment. In the presence of water and oxygen (or simply air)
Types of oxides
Based on their acid-base characteristics oxides are classified as acidic or basic. An oxide that combines with water to give an acid is termed as an acidic oxide. The oxide that gives a base in water is known as a basic oxide.

Acidic oxides If soluble in water they react with water to produce acids.These metallic oxides are therefore, known as acid anhydrides. e.g., sulphur dioxide is sulphurous anhydride; sulphur trioxide is sulphuric anhydride.

Acidic oxides are the oxides of non-metals. When combined with water, they produce acids, e.g.,

[image: image5.png]S02 + H20 ——» H2S03
sulphurous acid



      [image: image6.png]CO2 + H20 ——— H2CO3
carbonic acid



     
[image: image7.png]$03 + H20 ——— H2S04
sulphuric acid




When these oxides combine with bases, they produce salts, e.g., 

[image: image8.png]SO2 + 2NaOH ————» Na2S03 + H2O




[image: image9.png]SO2 + 2NaOH ————» Na2S03 + H2O




Basic oxides Basic oxides are the oxides of metals. If soluble in water they react with water to produce hydroxides (alkalies).These metallic oxides are therefore, known as basic anhydrides. e.g.,

[image: image10.png]Cal + H0 —» CalOH )2



               [image: image11.png]MgQO + HoQO —w Mg(OH)2>




[image: image12.png]Na20+ HoO — 2NalH



               [image: image13.png]MgQ + 2HC| —» MgClo + H2O
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[image: image14.png]Nas0 + HoS04 —® Na2S04 + HoO




Amphoteric oxides
Amphoteric oxides are metallic oxides, which show both basic as well as acidic properties. When they react with an acid, they produce salt and water, showing basic properties. While reacting with alkalies they form salt and water showing acidic properties, e.g.,

[image: image15.png]Zn0 + 2HCl ——— ZnCla  + H2O (basic nature)
zinc chloride




[image: image16.png]Zn0 + 2NaOH ———® NaZnO2 + H20(acidic nature)
sodium zincate




[image: image17.png]Al203+ 3H2504 — Al2(S04)3 + 3H20 (basic nature)




[image: image18.png]Al203+ 2NaOH ——® 2NaAl02 + H20 (acidic nature)




Neutral oxides

These are the oxides, which show neither basic nor acidic properties, that is, they do not form salts when reacted with acids or bases, e.g., carbon monoxide (CO); nitrous oxide (N2O); nitric oxide (NO), etc. are neutral oxides.

Peroxides, dioxides and superoxides
A peroxide is a metallic oxide which gives hydrogen peroxide by the action of dilute acids. The oxidation state of oxygen is -1 in per oxides.They contain more oxygen than the corresponding basic oxide, e.g., sodium, calcium and barium peroxides.

[image: image19.png]BaO2 + HpS04 —® BaSO4 + H202




[image: image20.png]Nap02 + Ho504 ——® Na2504 + HoOo




Dioxides like PbO2 and MnO2 also contain higher percentage of oxygen like peroxides and have similar molecular formulae. These oxides, however, do not give hydrogen peroxide by action with dilute acids. Dioxides on reaction with concentrated HCl yield Cl2 and on reacting with concentrated H2SO4 yield O2. 
                           [image: image21.png]Pb Op + 4HCl —— PbClo + Cly + 2Ho0




[image: image22.png]2Pb02 + 2H2S04 ——» 2PbS0Oy4 + 2H20 + 02




Superoxides like K2O2 show O.S. of oxygen as  – ½ 
 (b) describe the general rules of solubility for common salts to include nitrates, chlorides

     (including silver and lead), sulfates (including barium, calcium and lead), carbonates,

     hydroxides, Group I cations and ammonium salts 
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(c) suggest a method of preparing a given salt from suitable starting materials, given   

     appropriate information

Preparation of salts :Any method chosen for preparing a salt depends on one factor –             whether the salt is soluble in water or insoluble.
1.   If the required salt is water-insoluble, it is prepared by precipation method according   

     to double displacement method.
            Soluble salt 1(aq)   +    soluble salt 2(aq) ---------   insoluble salt   +   soluble salt (aq) 
            e.g.   Pb(NO3)2(aq)    +    Na2SO4(g)     ------------    PbSO4(s)    +    2NaNO3(aq) 
                         Or  Pb2+(aq)  +    SO42- (aq)      ------------     PbSO4 
          To prepare an insoluble salt, you should firstly thoroughly mix the solution, then you 
          should filter it to remove any precipitate. Next, you should, wash with distilled water 
          and finally leave to dry in the oven. 
  2.  If the required salt is water-soluble, it is prepared by one of the three methods.
       a)  Neutralization of 
i. Acid and base    KOH    +     HCl      ---------     KCl     +      H2O 

                                            NaOH   +     HCl      ---------    NaCl     +      H2O
                                           NaOH   +     HNO3    ---------    Na NO3     +      H2O
ii. Oxide or Hydroxide with an Acid  e.g.      
                       H2SO4(aq)   +   CuO(s)        -----------    CuSO4(aq)   +   H2O(l) 
                       H2SO4(aq)   +   Mg(OH)2(s)  ----------   MgSO4(aq)  +   H2O(l) 
iii. Carbonate with an Acid 

          H2SO4(aq) + CuCO3(s) ----------  CuSO4(aq) + H2O(l) + CO2(g) 
b) Direct combination of a metal with non-metal    Fe + S  ------------------  FeS

                                                                        2Na    +  Cl2    ----------------    2NaCl

      c). Reaction of a reactive metal with acid gives salt and hydrogen 
                H2SO4(aq) + Mg(s)   ---------- MgSO4(aq) + H2(g) 
The base or the carbonate must be insoluble so that we can remove the excess 
through filtration. The metals used must react with acids but must not react with water 
Procedure :To prepare a soluble salt, follow the procedure carefully.                                            12
                    It involves some techniques
1. Using neutralization of an acid with soluble base  
                                                [image: image23.png]Acid + alkali
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Note:  While preparing a soluble salt using a solid oxide, hydroxide, metal or a carbonate, the  

           solid must be taken in excess so that all acid is used up. Filtration is done immediately   

           after the reaction stops.
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All salts containing NH4+, Na+ and K+ ions are soluble in water.
NO3-, ClO4-, ClO3-, and C2H3O2-,  - All nitrates, per chlorates, chlorates and ethanoates (acetates)   are soluble in water. 

Cl- -   All chlorides are soluble except AgCl, Hg2Cl2, and PbCl2. 
SO42- -  Most sulfates are soluble except BaSO4, PbSO4, and SrSO4.
CO32- - All carbonates are insoluble except NH4+ and those of the Group 1 elements. 
OH-  - All hydroxides are insoluble except those of the Group 1 elements, Ba(OH)2, and Sr(OH)2.            

           Ca(OH)2 is slightly soluble. 
S2- -    All sulfides are insoluble except those of Na+, K+ and NH4+. 
Summary 
	  1
	All compounds containing alkali metal cations and the ammonium ion are soluble.

	  2
	All compounds containing NO3-, ClO4-, ClO3-, and C2H3O2- anions are soluble.

	  3
	All chlorides, bromides, and iodides are soluble except those of Ag+, Pb2+, or Hg22+.

	  4
	All sulfates are soluble except those containing Hg22+, Pb2+, Sr2+, Ca2+, or Ba2+.

	  5
	All hydroxides are insoluble except compounds of the alkali metals, Ca2+, Sr2+, and Ba2+.

	  6
	All compounds containing PO43-, S2-, CO32-, and SO32- ions are insoluble except those that also contain alkali metals or NH4+.


or

         Solubility Rules.
         To prepare a particular salt, it is very important to know its solubility in water. It helps to decide whether to use neutralization or crystallization. Following rules are used:
· All compounds of the ammonium ion (NH4+), and of Alkali metal (Group IA) cations, are soluble. 
· All nitrates and acetates (ethanoates) are soluble. 
· All chlorides, bromides and iodides are soluble EXCEPT those of silver, lead and mercury(I). 

· All sulphates are soluble EXCEPT those of silver, lead, mercury(I), barium, strontium and calcium. 

· All carbonates, sulfites and phosphates are insoluble EXCEPT those of ammonium and Alkali metal (Group IA) cations. 
14

· All hydroxides are insoluble EXCEPT those of ammonium, barium and alkali metal (Group I) cations. 

· All sulfides are insoluble EXCEPT those of ammonium, Alkali metal (Group I) cations and Alkali earth metal (Group II) cations. 

· All oxides are insoluble EXCEPT those of calcium, barium and Alkali metal (Group I) cations; these soluble ones actually react with the water to form hydroxides (hydrolyse).
           Summary (contents cover O Level syllabus only)
	No
	                   Soluble
	                   Exception

	1
	All salts containing Na+, K+ and NH4+ ions
	                         Nil

	    2
	All salts containing nitrate NO3-                acetate (CH3COO-)    and                               hydrogen carbonate,HCO32- ions
	                                                   Nil

	3
	All salts containing   chloride (Cl-), bromide (Br-)  and  iodide (I-) ions
	silver (Ag+), lead (Pb2+),  mercury (Hg2+),

	   4
	                                                                 All salts containing sulphate (SO42-) ions
	calcium (Ca2+), strontium (Sr2+), barium (Ba2+), silver (Ag+),     lead (Pb2+),

	                                                                                                Insolubility Rules

	No
	                   Insoluble
	                   Exception

	      1
	All salts containing Carbonate, CO32-, Sulfide S2-,  Hydroxide OH- ,          Phosphate, PO43-   and   sulphite, SO32 ions
	                                                 Na+, K+ and NH4+ ions 


www.citycollegiate.com 

http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa/ions/acidsbasesrev4.shtml
http://www.coursework.info/GCSE/Chemistry/Aqueous_Chemistry/Preparation_of_Salts_L60532.html#ixzz0Xe7xvu5q
Is calcium sulfate soluble in water?

There are multiple "forms" of calcium sulfate, but in general it is very poorly soluble in water.             So it is sometime quoted as soluble, sometime as insoluble and sometime as partially soluble
                                                  ---------------------------------------
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                          Practice Questions (Past Papers)
MCQs

Paper 1 May/June 2005
17  Which pair of substances produce a precipitate when their aqueous solutions are mixed?

A sodium chloride and barium nitrate     B sodium nitrate and barium chloride

C sodium nitrate and silver nitrate          D sodium sulphate and barium chloride
27 The results of tests carried out on compound X are shown.                                                       
[image: image25.emf]
What is compound X?

A ammonium carbonate   B ammonium nitrate   C calcium carbonate  D calcium nitrate

Paper 1 May/June 2006
21 Which of the following is a reaction of dilute sodium hydroxide?

A It reacts with ammonium chloride to produce ammonia.

B It reacts with calcium carbonate to produce carbon dioxide.

C It reacts with copper(II) oxide to produce water.

D It reacts with Universal Indicator solution turning it red.
22 The equation for one method of making copper carbonate is shown below.

                        CuSO4 + Na2CO3 → CuCO3 + Na2SO4

The reaction is an example of

A neutralisation.

B oxidation and reduction.

C precipitation.

D synthesis.
Paper 1 May/June 2007
18 Which salt can be prepared by an acid-alkali titration method?

A ammonium sulphate          B copper(II) sulphate

C iron(II) sulphate                 D zinc sulphate

       16

19 The table shows properties of four chlorides. Which is magnesium chloride?
[image: image26.emf]
20 Why is ethanoic acid described as a weak acid?                                                                        
A It is only slightly ionised in water.

B It is a poor conductor of electricity.

C It is an organic acid.

D It reacts only with very reactive metals.
21 Which pair of substances produce a precipitate when their aqueous solutions are mixed?

A barium nitrate, silver nitrate

B sodium chloride, barium nitrate

C sodium nitrate, barium chloride

D sodium sulphate, barium chloride
22 Ammonia may be obtained from ammonium chloride by heating with

A aqueous calcium chloride.     B aqueous sodium hydroxide.

C dilute hydrochloric acid.         D water.
PAPER 1 OCTOBER/NOVEMBER SESSION 2002
3 From which mixture can the underlined substance be obtained by adding water, stirring and

   filtering?

A calcium carbonate and sodium chloride

B copper(II) sulphate and sodium chloride

C ethanoic acid and ethanol

D iron and magnesium
4 An aqueous solution of a sulphate is made from a solid hydroxide, of a metal M, by the          

   reaction:

                       M(OH)2 (s) + H2SO4(aq)  ----------------MSO4(aq) + 2H2O(l)

       17

For which hydroxide would the method not work?

A barium hydroxide        B copper(II) hydroxide
C iron(II) hydroxide        D magnesium hydroxide
21 An excess of dilute sulphuric acid reacts with both aqueous barium hydroxide and aqueous

     barium chloride. In what way are the two reactions the same?

A A gas is produced.      B An insoluble salt is produced.

C The final pH is 7.         D Water is produced.
33 Which representation of dilute sulphuric acid is correct?

A H2(aq) + SO42- (aq)    B 2H+(aq) + SO42-      C 2H+(aq) + SO4– (aq)       D H2SO4(l)

Paper 1 October/November 2005                                                                                    
4 The diagrams show an experiment with aqueous ammonium chloride.
                              [image: image27.emf]
A gas, Y, is produced and the litmus paper changes colour. What are solution X and gas Y?
[image: image28.emf]
18 Which two reagents could be used to prepare the insoluble salt copper(II) carbonate?

A CuO(s) + Na2CO3(aq)                   B CuO(s) + MgCO3(s)
C CuSO4(aq) + Na2CO3(aq)             D CuSO4(aq) + MgCO3(s)

19 Which statement does not describe a property of a weak acid in solution?

       18
A It forms a salt with sodium hydroxide.           B It has a pH of between 8 and 9.

C It is only partly dissociated into ions.            D It reacts with sod.carbonate to give CO2                                                                             
20 Which products are formed when dilute hydrochloric acid reacts with the substances shown  

     in the table?
[image: image29.emf]
Paper 1 October/November 2006                                                                                     
4 Which of the following reagents could be used to distinguish between dilute nitric acid and   

   dilute hydrochloric acid?

A aqueous barium chloride               B copper(II) carbonate

C aqueous silver nitrate                    D aqueous sodium hydroxide
19 Which substance does not produce copper(II) sulphate when added to dilute sulphuric acid?

A copper                            B copper(II) carbonate      
C copper(II) hydroxide       D copper(II) oxide

20 Which ionic equation represents the neutralisation of aqueous sod.hydroxide with                        

     dilute nitric acid?

 A  H+ + OH–      → H2O                          B  Na+ + NO3–  → NaNO3

C  Na+ + HNO3 → NaNO3 + H+                     D  NaOH + H+ → Na+ + H2O
30 The table shows the solubility of some salts of metal Y in cold water.
[image: image30.emf]
        What is metal Y?            A barium        C magnesium  

B lead             D sodium  
     19
31 Which method would not produce ammonia gas?

A heating concentrated aqueous ammonia     

B heating ammonium chloride with calcium hydroxide

C heating ammonium sulphate with sodium hydroxide

D heating ammonium sulphate with dilute hydrochloric acid 
Paper 1 October/November 2007
22 Which reaction does not involve neutralisation?

A H2SO4(aq) + 2NH3(aq) → (NH4)2SO4(aq)     
B H2SO4(aq) + BaCl2(aq) → BaSO4(s) + 2HCl(aq)

C H2SO4(aq) + CuO(s) → CuSO4(aq) + H2O(l)

D H2SO4(aq) + 2NaOH(aq) → Na2SO4(aq) + 2H2O(l)
23 The table gives information about the solubilities of the hydroxides, carbonates and               

     sulphates of calcium, sodium and zinc.
      [image: image31.emf]
    What is the best way of making zinc carbonate?

A Shake aq. zinc sulphate with aq. sodium carbonate.

B Shake aq. zinc sulphate with solid calcium hydroxide and bubble in carbon dioxide.

C Shake solid zinc hydroxide with aq.sodium hydroxide and bubble in carbon dioxide.

D Shake solid zinc sulphate and solid calcium carbonate with water.
---------------------------------------------------------------------------------------------

                  Theory Papers (Structured Questions)
Paper 2 May/June 2006
B9 Fertilisers are soluble salts containing one or more of the essential elements required for  

      plant growth.

     (a) Ammonium chloride can be prepared by the reaction between aqueous ammonia and

          hydrochloric acid. Write an ionic equation for this reaction.
                                           [1]

            ………………………………………………………………………………………………..

    (b) State suitable reagents and outline the experimental procedure by which a pure sample of  
      20

         the fertiliser potassium chloride could be prepared in the laboratory. 

                   [4]

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..                              

            ………………………………………………………………………………………………..

 (c) Potassium sulphate can be prepared by the reaction between dilute sulphuric acid 
      and potassium carbonate.

                                         H2SO4 + K2CO3   -------------------- K2SO4 + CO2 + H2O

     Calculate the mass of potassium sulphate that can be prepared from 3.45 g of                 

     potassium carbonate. 








                   
            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..

            ………………………………………………………………………………………………..    [3]
                                                    ****************************
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                       Chemistry Teacher 
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