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TRIOXOCARBONATE (IV)  

TRIOXOCARBONATE (IV) ACIDS, SALTS AND THEIR PROPERTIES 

 

TRIOXOCARBONATE(IV) ACIDS 

Trioxocarbonate (IV) acid (Carbonic Acid) H2CO3 is a very weak and dibasic acid. It 

is unstable and not isolated.  

Carbonic acid is prepared when Carbon (IV) Oxide 8s bubbled into water. The 

equation for the reaction is as given below. 

H2O + CO2  H2CO3  2H+ + CO3
2 –  

Water +Carbon (IV) Oxide - Trioxocarbonate (IV) acid 

The acid forms both normal and acid salts. That is, the acid ionizes in two stages as 

given below with an equation.  

I. H2CO3(aq)               H+
(aq) + HCO3

2 – 
(aq) 

II. HCO3(aq)               H+
(aq) + CO3

2 – 
(aq) 

 

TRIOXOCARBONATE(IV) SALTS 

Carbon (IV) Oxide is the acid anhydride of weak dibasic Trioxocarbonate (IV) acid.  

H2O + CO2    H2CO3 

Trioxocarbonate (IV) salts may be regarded as salts derived by complete replacement 

of hydrogen ions of Carbonic acid by metallic or ammonium ions.  

EXAMPLES 

Na2CO3 (Sodium Trioxocarbonate (IV)) 

K2CO3 (Potassium Trioxocarbonate (IV)) 

CaCO3 (Calcium Trioxocarbonate (IV) salt) 

(NH)2CO3 (Ammonium Trioxocarbonate (IV)) 
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A. PREPARATION OF SODIUM TRIOXOCARBONATE (IV) 

Soluble Trioxocarbonate (IV) salts (Na2CO3 and K2CO3) are prepared in the laboratory 

by bubbling Carbon (IV) Oxide into the solution of the alkalis.  

2NaOH(aq) + CO2(g)  Na2CO3 + H2O 

Na2CO3 + H2O + CO2  2NaHCO3 

2NaHCO3  Na2CO3 + CO2 + H2O 

Sodium Trioxocarbonate (IV), Na2CO3 is an important chemical. It is prepared on a 

large scale by the Solvay Process1.  

The Solvay Process 

In this process, concentrated Sodium chloride (brine) is saturated with ammonia gas 

and this is made to react with Carbon (IV) oxide to form Sodium hydrogen 

Trioxocarbonate (IV).  

NaCl + NH3 + CO2 + H2O  NaHCO3 + NH4Cl 

The acid salt is then headed to obtain anhydrous Sodium Trioxocarbonate (IV).  

2NaHCO3 Na2CO3 + H2O + CO2 

Then, to obtain the hydrated salts, the anhydrous salt is dissolves in small quantity of 

hot water and the solution is allowed to coo. On cooling, crystals of hydrated salt are 

formed. 

Na2CO3 + 10H2O   Na2CO3. 10H2O 

 
1 The Solvay Process or Ammonia-Soda process is the major industrial process for the production of sodium carbonate. 
The ammonia-soda process was developed into its modern form by Ernest Solvay during 1860’s. The ingredients for this 
are readily available and inexpensive: salt brine and limestone.  
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B. PREPARATION OF INSOLUBLE TRIOXOCARBONATE(IV) 

Any insoluble Trioxocarbonate (IV) is prepared by double decomposition using 

Sodium Trioxocarbonate (IV) solution as the precipitating agent.  

Ca (NO3)2 + Na2CO3    CaCO3 + 2NaNO3 

CaSO4 + Na2CO3          CaCO3 + NaSO4  

 

PROPERTIES OF TRIOXOCARBONATE(IV) SALTS 

I. Action of heat on Na2CO3, K2CO3 

Na2CO3 (Sodium Trioxocarbonate (IV)) and K2CO3 (Potassium Trioxocarbonate (IV)) 

are not decomposed by heat. 

K2CO3 not decomposed 

Na2CO3 not decomposed 

 

II. Solubility of Na2CO3 and K2CO3 in water  

Na2CO3 + 2H2O    2NaOH + H2CO3 

K2CO3 + 2H2O   2KOH + H2CO3 

 

III. Actions of heat on CaCO3, ZnCO3 and PbCO3 

These compounds are decomposed by heat to produce oxide and Carbon (IV) oxide 

(CO2).  

CaCO3    CaO + CO2 

ZnCO3   ZnO + CO2 

 yellow when hot, white when cold. 

PbCO3  PbO + CO2 

 

IV. Action of Dilute HCl on Trioxocarbonate (IV) 

ZnCO3 + 2HCl  ZnCl2 + CO2 + H2O 

Na2CO3 + 2HCl  2NaCl + CO2 + H2O 

K2CO3 + 2HCl  2KCl + CO2 + H2O 

CaCO3 + 2HCl   CaCl2 + CO2 + H2O 
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Week 10 

HYDROCARBONS 

Hydrocarbons are compounds of Carbon and hydrogen only. They can be regarded as 

the parent compound from which all other organic compounds are derived. The major 

sources of Hydrocarbons are:  

i. Coal 

ii. Petroleum 

iii. Natural gas 

CLASSES OF HYDROCARBONS 

Hydrocarbons is classified into the following two categories 

I. Aliphatic straight chain or cyclic 

II. Aromatic rings compounds. 

 

ALIPHATIC HYDROCARBONS 

The aliphatic Hydrocarbons are straight chains Hydrocarbon which are subdivided into 

three which are. 

a. Alkanes 

b. Alkenes 

c. Alkynes 

 

a. ALKANES 

They are the saturated Hydrocarbons which are notable for passion of single bond 

character. Examples are methane, ethane, propane, etc.  

The general formula is given by CnH2n + n.  where n = whole number starting from 1.  

The functional group is   C C C the name ends with - ane.  

 

b. ALKENES 

These are unsaturated Hydrocarbon which are notable for possession of double bond 

character and its general molecular formula is given by CnH2n. where n starts from 2. 

The first member is ethene.   C = C 

 The functional group is           C = C Carbon –Carbon double bonds. 

Their names end in – ene  

H H 

H H 
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c. ALKYNES 

Alkynes are unsaturated Hydrocarbons containing a triple bond between two Carbon 

atoms. Their general molecular formula is CnH2n – n. where n starts from 2.  

Their functional group is         C C                 their names end in   - yne. 

  

 

AROMATIC HYDROCARBONS 

Aromatic Hydrocarbons are the compounds with ring -like structure. This means that 

they form rings of Carbons. These include benzene ring whose structure is given by 

 

Fig Ax    different benzene rings 

 

Then considering the fig Ax above, you would have noticed that single bonds alternate 

with the double bonds. Benzene is regarded as the parent compound of other aromatic 

compounds. Thus, benzene is obtained from coal tar (destructive distillation) of coal 

and naphtha (a fraction of petroleum).  

 

NATURAL GAS 

Natural gas is referred to as the mixture of gaseous Hydrocarbons predominantly 

methane (CH4) with often other gases than Hydrocarbon issuing from the earth usually 

near crude oil deposits.  
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CRUDE OIL 

This occurs naturally as a dark brown viscus fossil liquid found normally distilled 

from the earth crust. 

Crude oil or petroleum is a mixture of different Hydrocarbons with some quantities of 

oxygen, nitrogen, and Sulphur. The lower the Sulphur content, the higher the quality 

of petroleum.  The chief impurities vary according to different locations where they 

are explored. After removing the impurities, the Hydrocarbon compounds are then 

distilled and redistilled with sophisticated equipment and setups to obtain other 

numerous fractions. 

 

METHOD OF REFINING PETROLEUM 

I. Fractional distillation 

In fractional distillation of petroleum, the crude oil is separated into useful 

components based on their boiling points. The more volatile, which are gases, would 

leave off first through the upper part of the distillation column at low temperature. 

Subsequently, other fractions would be distilled off and to do this, the temperature 

and boiling point increases. Since bitumen is so heavy, it would lastly be left at the 

bottom. 
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FRACTIONS OF CRUDE OIL  

 Fraction Number 

of 

Carbon 

atoms per 

molecule 

Boiling range 

(0C) 

Uses 

1.  Refinery gas C1 – C1 Below 20 0C Fuel, chemical synthesis.  

2.  Petrol C5 – C10 40 0C – 140 0C Fuel for vehicles, for 

producing chemicals 

3.  Naphtha  C8 – C12 140 0C – 180 0C As raw materials for 

chemicals, plastics, and 

drugs 

4.  Kerosene C10 – C16 180 0C – 250 0C As jet fuel in air crafts, fuel 

for stoves and lanterns.  

5.  Diesel oil / gas oil C14 – C20 250 0C – 300 0C As fuel for trains, lorries, 

generators, raw materials for 

chemicals and plastics 

6.  Lubricating oil and 

waxes 

C20 – C30 300 0C – 340 0C As lubricants, candle, 

petroleum jelly, fuel for 

ships, factories, and heating. 

7.  Fuel oil (non – 

volatile)  

C30 – C40 500 0C As fuel for ships, factories, 

and heating 

8.  Bitumen (part of 

residue) 

Above C40  Used for tarring roads, 

waterproofs, roofing sheets, 

binding agents 

  

 

 


