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: OXIDES OF NITROGEN-
By Kingsley Idiagbor,

his is a gas that hardlyexist in nature. This is sobecauseno soonerhas thegasbeen formed than it becomes

oxidized to formnitrogen (IV) oxide.

It was discovered by Cavendish in 1770 as one of the products that is produced on passing an electric spark

throughair.

Nitrogen (II) oxide is preparedby theactionof dilute trioxonitrate (V) oxideon copper turnings.

3Cu +8HNO ----------------->3Cu (NO ) + 4H O + 2NO

1. Thegas is colourlessandpoisonous.Becauseof the transientnatureof thegas, that is to the effect

that it changes immediately to nitrogen (IV) oxide immediatelyonexposure to air, the smell is not known.

2. It is almost insoluble inwater

3. It is slightlydenser thanair

4. It is a neutral oxideandsohasnoeffect ondamp litmuspaper.

5. : It will only support the combustionof stronglyburningsubstances.

2NO------------->N + O

2Mg+2NO-------------->2MgO +N

6. : Nitrogen (II) oxide reactswith heatedmetalswhich reduces it toN . Thus:

2Cu + 2NO----------->2CuO +N

6. : It decolorizes acidified KMnO4. However, it is a very weak reducing agent. Thus:

3MnO +4H +5NO--->3Mn +5NO +2H O

hen trioxonitrates (V) ofmetals are heated, a reddish-brownfume is givenoff, and this is nitrogen (IV) oxide

gas. It is what imparts the yellow colour that is noticeable in trioxonitrate (V) acid (or nitric acid) which

appearsafter someperiodof storage,

The gas is preparedby the strongheatingof lead(II) trioxonitrate (V) crystals. The products include lead (II) oxide,

oxygen and nitrogen (IV) oxide gas. The gas is liquefied by passing it through a U-tube that is immersed in a

freezingmixture (madeupof salt and icewater).
2Pb(NO ) ----------------------->2PbO + O + 4NO
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Fig.1: Preparation of Nitrogen (II) oxide
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1. Thegas is reddish-brownandhasvery irritatingsmell. It is highly toxic.

2, It turnsdampblue litmuspaper scarlet red.

3. Thegasdissolvesand reactswithwater to formanacidic solution

4. It ismuchdenser thanair andso canbecollectedbydownwarddelivery.

5. : NO canexist in twoalternativemolecularstructures.At low temperature

like 22 C, it is foundasN O while onheating, thismolecule readily dissociates to giveNO . Above150 C, the

NO againdissociates into nitrogen (II) oxide, andoxygen.

N O =NO ------------->2NO +O

6. : Thegasdissolvesand reactwithwater to form twoacids.Thus:

2NO + H O--------->HNO + HNO

TheHNO will furtherdecomposeto givemore trioxonitrate (V) acid

3HNO -------------->HNO +2NO +H O

7. : 2KOH +2NO ------------->KNO +KNO + HNO

8. Thegas, itself, doesnot burn in air. It will howeversupport theburningor combustion

of other substance that is hot enough to decompose it to nitrogenandoxygen.

2NO ---------------->N + 2O

9. Nitrogen (IV) oxide is reduced to nitrogen by heated copper tunings or iron.

This property is quite commonwithall theoxidesof nitrogen.4Cu+2NO ---->4CuO+N

It is also reduced to nitrousoxide (or nitrogen (IV) oxide)byhydrogensulphideandcarbon (IV) oxide.

H S+NO --------------->H O+NO+S

1. Describehow NO gascanbeprepared in the laboratory.

2. Explain theeffectsof heatingandcoolingonnitrogen (IV) oxidegas.

3. Show withappropriateequationshownitrogen (IV) oxidecouldbehaveas

(I) reducingagent

(Ii) supporterof combustion

(Iii) an acidicoxide.

4. List andexplain threechemicalpropertiesof nitrogen (II) oxidegas.
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QUESTIONS
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