
7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423446%2C+4235…

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423446%2C+423536%2C+42… 1/12

#423444

Topic: Introduction

Justify the position of hydrogen in the periodic table on the basis of its electronic configuration.

Solution

Hydrogen with atomic number 1 and electronic configuration 1s1 is the first element in the periodic table. It resembles alkali metals as well as halogens. Hence, its position is

anomalous. Some chemists argue that hydrogen should be placed along with alkali metals whereas other chemist argue that hydrogen should be placed with halogens. 

#423445

Topic: Introduction

Write the names of isotopes of hydrogen. What is the mass ratio of these isotopes?

Solution

The isotopes of hydrogen include protium 1
1H, deuterium 2

1 H or D and tritium 3
1 H or T. The mass ratio of protium, deuterium and tritium is 1 : 2 : 3. 

#423446

Topic: Dihydrogen

Why does hydrogen occur in a diatomic form rather than in a monoatomic form under normal conditions?

Solution

Hydrogen atom, with electronic configuration 1s1, contains only one electron in its valence shell and requires one more electron to attain stable noble gas electronic

configuration of He.  Hydrogen achieves this by sharing an electron of one atom with an electron of another atom. Hence, hydrogen readily forms diatomic molecules H2. 

#423450

Topic: Dihydrogen

How can the production of dihydrogen, obtained from coal gasification, be increased?

Solution

Coal gasification method is used for the production of dihydrogen gas. 

To increase the yield of dihydrogen, CO is reacted with steam in presence of iron chromate catalyst. This is water gas shift reaction. Carbon dioxide is scrubbed with solution of

sodium arsenite.

#423460

Topic: Preparation of hydrogen

Describe the bulk preparation of dihydrogen by electrolytic method. What is the role of an electrolyte in this process ?

Solution

To prepare dihydrogen, electrolysis of acidified or alkaline water using platinum electrodes is carried oiut. At cathode, water is reduced and at anode, hydroxide ions are

oxidized. 

2H + + 2e − → H2(g) ↑  

4OH − − 4e − → 2H2O(l) + O2(g) ↑  

Electrolytes such as acids or bases increase the electrical conductivity of water and the rate of electrolysis.
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#423484

Topic: Dihydrogen

Passage

Complete the following reactions:

(i) H2 (g) + MmOo (s)
Δ
→

 

(ii) CO (g) + H2 (g)
Δ

→
catalyst

 

(iii) C3H8 (g) + 3H2O (g)
Δ

→
catalyst

 

(iv) C3H8 (g) + 3H2O (g)
Δ

→
catalyst

Solution

 The complete reaction is as follows: 

oH2 (g) + MmOo (s)
Δ
→ mM(s) + oH2O(l) 

CO (g) + H2 (g)
Δ

→
 catalyst

CH3OH(l) methanol 

C3H8 (g) + 3H2O (g)
Δ

→
 catalyst

3CO(g) + 7H2(g) 

Zn (s) + NaOH (aq)
 heat

→ Na2ZnO2(aq) Sodium zincate + H2(g) 

#423497

Topic: Dihydrogen

Discuss the consequence of high enthalpy of H-H bond in terms of chemical reactivity of dihydrogen. 

Solution

H − H bond has very high bond enthalpy (435.9 kJ/mol). Very high value of bond enthalpy results in low reactivity at room temperature. The reactivity is increased at high

temperature or in presence of catalyst. Under these conditions, hydrogen reacts with many metals and non metals to form hydrides.

#423505

Topic: Introduction

What do you understand by (i) electron-deficient, (ii) electron-precise, and (iii) electron-rich compounds of hydrogen? Provide justification with suitable examples.

Solution

(i) Electron deficient compounds of hydrogen do not have sufficient number of electrons to form normal covalent bonds. Examples include hydrides of group 13 such as 

BH3, AlH3 etc. They exist in polymeric forms such as B2H6, Al2H6. Thus, they make up their deficiency. 

 

(ii) Electron precise compounds of hydrogen contain sufficient valence electrons to form covalent bonds. Examples include group 14 hydrides CH4, SiH4, GeH4, SnH4, PbH4 etc.

These compounds have tetrahedral shape.

 

(iii) Electron rich compounds of hydrogen contain excess valence electrons to form covalent bonds. 

Examples include group 15 and group 17 hydrides such as NH3, PH3, HCl, HBr etc. These compounds contains lone pairs of electrons. 

#423506

Topic: Introduction

What do you understand by electron rich compounds of hydrogen.

Solution

Electron rich compounds of hydrogen contain excess valence electrons to form covalent bonds.  

Examples include group 15 and group 17 hydrides such as NH3, PH3, HCl, HBr etc. These compounds contains lone pairs of electrons.
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#423508

Topic: Dihydrogen

What characteristics do you except from an electron-deficient hydride with respect to its structure and chemical reactions? 

Solution

Electron deficient compounds of hydrogen do not have sufficient number of electrons to form normal covalent bonds. Examples include hydrides of group 13 such as BH3, AlH3

etc.  

They exist in polymeric forms such as B2H6, Al2H6. Thus, they make up their deficiency. 

These compounds are electron acceptors (Lewis acids). They form complexes with Lewis bases.  

B2H6 + 2NMe3 → 2BH3 ← NMe3 

B2H6 + 2CO → 2BH3 ← CO

#423514

Topic: Dihydrogen

Do you expect the carbon hydrides of the type (CnH2n + 2) to act as Lewis acid or base? Justify your answer.

Solution

These carbon hydrides are electron precise hydrides. They contain sufficient valence electrons to form covalent bonds.  

They neither gain electrons nor lose electrons and hence, neither act as lewis acids nor act as lewis bases.

#423517

Topic: Dihydrogen

What do you understand by the term non-stoichiometric hydrides? Do you expect this type of the hydrides to be formed by alkali metals? Justify your answer.

Solution

In non stoichiometric hydrides, the ratio of the metal to hydrogen is fractional and does not correspond to actual formula. Their composition varies with temperature and

pressure. TiHx(x = 1.8 to 2) and ZrHx(x = 1.30 to 1.75) are examples of non stoichiometric hydrides. d and f block elements form such types of hydrides. 

Alkali metals readily lose their valence electron and act as strong reducing agents. The electrons lost by alkali metals are gained by H to form ionic hydrides in which the ratio of

alkali metals to hydrogen is fixed. Hence, alkali metals form only stioichiometric hydrides. 

#423518

Topic: Dihydrogen

How do you expect the metallic hydrides to be useful for hydrogen storage? Explain. 

Solution

The metallic hydrides are useful for hydrogen storage. These metallic hydrides absorb hydrogen as H atoms. The metal lattice expands and becomes less stable. On heating,

the metallic hydride decomposes to hydrogen and finely divided metal. The hydrogen obtained can be used as fuel. 

#423520

Topic: Preparation of hydrogen

How does the atomic hydrogen or oxy-hydrogen torch function for cutting and welding purposes? Explain. 

Solution

To produce atomic hydrogen, molecular hydrogen is passed through an electric arc struck between tungsten electrodes at 3773 − 4273 K. Atomic hydrogen has very small

lifetime (0.3 sec). It gets converted into molecular hydrogen and liberates large amount of energy. This energy is used for cutting or welding purposes in the form of atomic

hydrogen torch. 

#423522

Topic: Introduction

Among NH3, H2O and HF, which would you expect to have highest magnitude of  hydrogen bonding and why?

Solution
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The electronegativity of N, O and F is much higher than the electronegativity of H. Hence, NH3, H2O and HF forms hydrogen bonds. F is most electronegative and the

magnitude of negative charge on F and positive charge on H is highest and thus, the H bonding is strongest in HF. 

#423523

Topic: Dihydrogen

Saline hydrides are known to react with water violently producing fire. Can CO2, a well known fire extinguisher, be used in this case? Explain.

Solution

Saline hydrides such as NaH, CaH2 violently react with water and form metal hydroxide and hydrogen gas. 

NaH(s) + H2O(l) → NaOH(aq) + H2(g) 

CaH2(s) + 2H2O(l) → Ca(OH)2(aq) + 2H2(g)  

During these reactions, large amount of energy is released so that hydrogen catches fire. CO2 cannot extinguish this fire as it is reduced by hot metal hydride.  

NaH + CO2 → HCOONa 

To extinguish this fire, sand (a highly stable solid) can be used. 

#423526

Topic: Dihydrogen

Passage

Arrange the following.

(i) CaH2, BeH2 and TiH2 in order of increasing electrical conductance. 

(ii) LiH, NaH and CsH in order of increasing ionic character. 

(iii) H-H, D-D and F-F in order of increasing bond dissociation enthalpy. 

(iv) NaH, MgH2 and H2O in order of increasing reducing property.

Solution

(i) Ionic compounds conduct electricity whereas covalent compounds does not. 

BeH2 is a covalent hydride and does not conduct electricity. CaH2 is an ionic hydride and conducts electricity in molten state. TiH2 is metallic in nature and conducts electricity

at room temperature. 

Hence, the increasing order of electrical conductivity is BeH2 < CaH2 < TiH2.

 

(ii) The ionic character of bond depends on electronegativity difference between two atoms. When the electronegativity difference is larger, the ionic character is smaller. On

moving down the group of alkali metals, the electronegativity decreases from Li to Cs. Hence the ionic character increases in the order LiH < NaH < CsH. 

 

(iii) Bond dissociation energy depends on bond strength. Bond strength depends on the attractive and repulsion forces present in a molecule. 

Due to higher nuclear mass of D2, the attraction between nucleus and bond pair in D-D is stronger than in H-H. This results  

in greater bond strength and higher bond dissociation enthalpy. Thus, the bond dissociation enthalpy of D − D is higher than that of H − H. 

The bond dissociation enthalpy of F-F is minimum as the repulsion between the bond pair and lone pairs of F is strong.  

Hence, the increasing order of bond dissociation enthalpy is F − F < H − H < D − D. 

 

(iv) NaH is an ionic hydride and can easily donate its electrons. It is most reducing. MgH2 and H2O are covalent hydrides. H2O has lower reducing power than MgH2 as its bond

dissociation energy is higher. 

Hence, the increasing order of the reducing property is H2O < MgH2 < NaH.

#423536

Topic: Hydrogen peroxide

Compare the structures of H2O and H2O2.

Solution



7/4/2018 https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423446%2C+4235…

https://community.toppr.com/content/questions/print/?show_answer=1&show_topic=1&show_solution=1&page=1&qid=423446%2C+423536%2C+42… 5/12

The central O atom in water is sp3 hybridized and two O-H bonds are present. Two lone pairs of electrons are present in two sp3 hybrid orbitals. Water molecule has bent

geometry with H-O-H bond angle of 104.5o . The structure of H2O2 is non planar. A single covalent bond is present between 2 O atoms. Each O atom is covalently bonded to

one H atom. Two O-H bonds are in different planes and the dihedral angle between the planes is 111.5o in the gas phase. 

#423541

Topic: Properties of water

What do you understand by the term 'auto-protolysis' of water? What is its significance?

Solution

The reaction between two water molecules to produce hydronium ion and hydroxide ion is known as autoprotolysis of water. This is self ionization of water. 

2H2O → H3O + + OH −   

This reaction indicates the amphoteric nature of water. It can act as an acid as well as a base. One water molecule donates electron whereas other water molecule accepts

electron.

#423546

Topic: Hydrogen peroxide

Passage

Complete the following chemical reactions. Classify the below into (a) hydrolysis, (b) redox and (c) hydration reactions.

(i) PbS (s) + H2O2 (aq) →  

(ii) MnO −
4 (aq) + H2O2 (aq) →  

(iii) CaO (s) + H2O (g) →  

(iv) AlCl3 (g) + H2O (l) →  

(v) Ca3N2 (s) + H2O (l) →

Solution

The balanced chemical equation is given below: 

(i) Pbs(s) + H2O2(aq) → PbSO4(s) + 4H2O(l) 

The reaction is redox reaction. 

(ii) MnO −
4 (aq) + 5H2O2(aq) + 6H + → 2Mn2 + (aq) + 8H2O(l) + 5O2(g) 

The reaction is redox reaction. 

(iii) CaO(s) + H2O(g) → Ca(OH2)(aq) 

The reaction is hydration reaction. 

(iv)  AlCl3(g) + 3H2O(l) → Al(OH)3(s) + 3HCl(aq)  

The reaction is hydrolysis reaction.

(v) Ca3N2(s) + 6H2O(l) → 3Ca(OH)2(aq) + 2NH3(aq)  

The reaction is hydrolysis reaction.

#423552

Topic: Properties of water
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Passage

Complete the following chemical reactions. Classify the below into (a) hydrolysis, (b) redox and (c) hydration reactions.

CaO (s) + H2O (g) →

Solution

The complete chemical equation is given below. 

CaO(s) + H2O(g) → Ca(OH)2(aq) 

This is an example of hydration reaction. A molecule of water is added to CaO molecule. 

#423558

Topic: Properties of water

Passage

Complete the following chemical reactions. Classify the below into (a) hydrolysis, (b) redox and (c) hydration reactions.

AlCl3 (g) + H2O (l) →

Solution

AlCl3(g) + 3H2O(l) → Al(OH)3(s) + 3HCl(aq). 

This is a hydrolysis reaction. 

#423561

Topic: Properties of water

Passage

Complete the following chemical reactions. Classify the below into (a) hydrolysis, (b) redox and (c) hydration reactions.

Ca3N2 (s) + H2O (l) →

Solution

Ca3N2(s) + 6H2O(l) → 3Ca(OH)2(aq) + 2NH3(aq)

The reaction is hydrolysis reaction. 

#423570

Topic: Properties of water

Describe the structure of the common form of ice.

Solution

Ice has crystalline structure which is highly ordered due to hydrogen bonding. It has hexagonal form at atmospheric pressure and cubic form at low temperature. Each O atom

has tetrahedral geometry and is surrounded by 4 oxygen atoms each at a distance of 276 pm.

#423573

Topic: Hard water, soft water and heavy water

What causes the temporary and permanent hardness of water ?

Solution

The presence of calcium and magnesium bicarbonates Ca(HCO3)2 and Mg(HCO3)2 causes temporary hardness in water. The presence of soluble salts of calcium and

magnesium, i.e., sulphates and chlorides of calcium and magnesium cause permanent hardness in water. 

#423574

Topic: Hard water, soft water and heavy water

Discuss the principle and method of softening of hard water by synthetic ion-exchange resins. 
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Solution

 

Synthetic resins are used for the treatment of permanent hardness of water. Cations and anions present in water are exchanged by hydrogen and hydroxide ions of the resin.

Synthetic resins are classified into cation exchange resins and anion exchange resins. 

Cation exchange resins contain large organic molecules having −SO3H group. Initially, the resin is treated with NaCl which changes it from RSO3H to RSO3Na. 

Hard water is then passed through the resin and Na +  ions of the resin are exchanges with Ca2 +  and Mg2 +  ions from hard water thereby making water soft. 

In other type of cation exchange resins, the H +  ions from resin are exchanged with Na + , Mg2 +  and Ca2 +  ions from hard water. 

In the anion exchange resins, OH −  ions from resin are exchanged with Cl − , HCO −
3

 and SO2 −
4

 ions from hard water. 

Hard water is passed through cation exchange resin followed by anion exchange resin. The water is demineralized and neutral in nature.

#423577

Topic: Properties of water

Write chemical reactions to show the amphoteric nature of water.

Solution

Amphoteric nature of water is represented by following chemical reactions. 

(1) Water as a base: 

H2O(l) + H2S(g) ⇌ H3O + (aq) + HS − (aq) 

(2) Water as an acid: 

H2O(l) + NH3(aq) ⇌ OH − + NH +
4

 

(3) Self ionization of water in which water simultaneous acts as acid and base. 

2H2O → H3O + + OH −

#423578

Topic: Hydrogen peroxide

Write chemical reactions to justify that hydrogen peroxide can function as an oxidising as an oxidising as well as reducing agent. 

Solution

(A) Chemical reactions justifying oxidizing nature of H2O2 are as follws: 

H2O2 + 2KI → 2KOH + I2 

Hg + H2O2 → HgO + H2O 

(B) Chemical reactions that justify the reducing nature of H2O2 are as follows: 

H2O2 + Cl2 → 2HCl + O2 

PbO2 + H2O2 → PbO + H − 2O + O2

#423581

Topic: Properties of water

What is meant by demineralised water and how can it be obtained?

Solution

Demineralized water is water free from salts and minerals. Ion exchange method is used for this process. The ions present in the water bind to the positively or negatively

charged sites on a resin when water is passed through the column packed with resin.

#423585

Topic: Hard water, soft water and heavy water

Is demineralised or distilled water useful for drinking purposes? If not, how can it be made useful?

Solution

Water contains several important nutrients required by humans, plants and animals for survival. In demineralized water, all soluble minerals are removed. Hence, this water is not

suitable for drinking. In distilled water, all the minerals are present but the microorganisms are killed. Hence, distilled water is suitable for drinking.
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#423586

Topic: Properties of water

Describe the usefulness of water in biosphere and biological systems.

Solution

Water is essential for life. About 65% of human body and 95% of surface is water. Due to high specific heat, thermal conductivity, surface tension, dipole moment and dielectric

constant, water has an important role in biosphere. Water is carrier of various nutrients required by plants and animals for various metabolic reactions.

#423589

Topic: Properties of water

What properties of water makes it useful as a solvent? What types of the compound can it (i) dissolve, and (ii) hydrolyse?

Solution

Water is good solvent due to high dielectric constant, high liquid range and ability to dissolve most of the compounds. 

Water is a good solvent for ionic compounds but a poor solvent for covalent compounds. It can hydrolyze ionic compounds.

#423590

Topic: Properties of water

What properties of water make it useful as a solvent? What type of compound can it (i) dissolve and (ii) hydrolyse?

Solution

Water is good solvent due to high dielectric constant, high liquid range and ability to dissolve most of compounds.  

Water is good solvent for ionic compounds but poor solvent for covalent compounds. It can hydrolyze ionic compounds.

#423591

Topic: Hydrogen peroxide

State whether True or False.

Ozone is the oxidising agent in the following reaction: 

O3(g) + H2O2(l) → H2O(l) + 2O2(g) 

Solution

The given reaction is  

O3(g) + H2O2(l) → H2O(l) + 2O2(g) 

It is more appropriate to write this reaction as  

O3(g) + H2O2(l) → H2O(l) + O2(g) + O2(g) 

This is because oxygen is obtained from ozone as well as hydrogen peroxide and hence, is written separately. 

The path can be investigated by using either 18O3 or H2O18
2

.

#423592

Topic: Hard water, soft water and heavy water

Knowing the properties of H2O and D2O. Do you think that D2O can be used for drinking purposes? 

Solution

Heavy water (D2O) cannot be used for drinking purposes as it is harmful to human beings. It slows down the rates of various reactions. Heavy water cannot support life. It retards

cellular processes such as mitosis, cell division etc. Prolonged use of heavy water leads to degeneration of tissues.

#423594

Topic: Properties of water

What is the difference between the terms hydrolysis and hydration?

Solution
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Hydrolysis is the reaction of salt and water to form acidic or basic solution. 

AcONa + H2O → AcOH + NaOH 

Hydration is the addition of water to ions or molecules. 

CuSO4 + 5H2O → CuSO4.5H2O 

CH2 = CH2 + H2O
acid catalyst

→ CH3CH2OH

#423596

Topic: Dihydrogen

How can saline hydrides remove traces of water from organic compounds?

Solution

Ionic saline hydrides react with water to form metal hydroxide and hydrogen. 

MH + H2O → AOH + H2(A = Na, Ca. . . . ) 

On addition to organic solvents, saline hydrides react with water present in them. Hydrogen escapes and metallic hydroxides remains. The dry organic solvent is distilled out.

#423597

Topic: Dihydrogen

What do you expect the nature of hydrides is, if formed by elements of atomic numbers 15, 19, 23 and 44 with dihydrogen? Compare their behaviour towards water.

Solution

The elements with atomic numbers 15, 19, 23 and 44 are nitrogen, potassium, vanadium and ruthenium respectively. 

Ammonia is a covalent compound. It contains lone pair of electrons on N. Hence, it is electron rich hydride.  

Potassium hydride is ionic in nature due to high electropositive nature of potassium. It is crystalline and non volatile. 

Vanadium and ruthenium hydries are nonstoichiometric metallic hydrides with hydrogen deficiency. 

KH violently reacts with water. 

KH + H2O → KOH + H2  

Ammonia is a lewis base.  

NH3 + H2O → OH − + NH +
4

 

Vanadium and ruthenium hydrides do not react with water.  

The increasing order of reactivity of hydrides towards water is V, Ru < H < NH3 < KH.

#423602

Topic: Properties of water

Do you expect different products in solution when aluminium(III) chloride and potassium chloride treated separately with (i) normal water (ii) acidified the water, and (iii) alkaline

water? Write equations wherever necessary.

Solution

KCl is a salt of strong acid HCl and strong base KOH. Such salts are neutral in nature and do not undergo hydrolysis. In neutral water, acidic water and alkaline water, KCl

dissociates as 

KCl
Water

→ K + + Cl −  

AlCl3 is a salt of strong acid HCl and weak base Al(OH)3. 

In normal water, it is hydrolyzed. 

AlCl3 + 3H2O → Al(OH)3 + 3H + + 3Cl −   

In acidic water, H +  ions react with Al(OH)3 forming water and Al3 +  ions.  Hence it exists as Al3 + + Cl −  

AlCl3
acidified

→
water

Al + + 3Cl −  

In alkaline water, the reaction is  

Al(OH)3 + OH − → [Al(OH)4] −

#423604

Topic: Hydrogen peroxide
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Why it is more appropriate to write reactions O3(g) + H2O2(l) → H2O(l) + 2O2(g) as :O3(g) + H2O2(l) → H2O(l) + O2(g) + O2(g) ?

Also suggest a technique to investigate the path of the above redox reaction.

Solution

Oxygen is produced from ozone and hydrogen peroxide. Adding reaction (1) and (2) gives reaction as shown. Hence, it is more appropriate to write reaction as 

O3(g) + H2O2(l) → H2O(l) + O2(g) + O2(g)

O3(g) → O2(g) + O(g)                                              ......1

H2O2(l) + O(g) → H2O(l) + O2(g)                      ......2

O3(g) + H2O2(l) → H2O(l) + O2(g) + O2(g)    .......3 

The path of the reactions can be traced by using isotope H2O18
2

 in reaction (b) 

#423605

Topic: Properties of water

Do you expect different products in solution when aluminium (III) chloride and potassium chloride treated separately with (i) normal water (ii) acidified water, and (iii) alkaline

water? Write equations wherever necessary.

Solution

KCl is a salt of strong acid HCl and strong base KOH. Such salts are neutral in nature and do not undergo hydrolysis. In neutral water, acidic water and alkaline water, KCl

dissociates as 

KCl
Water

→ K + + Cl −  

 

AlCl3 is a salt of strong acid HCl and weak base Al(OH)3. 

In normal water, it is hydrolyzed. 

AlCl3 + 3H2O → Al(OH)3 + 3H + + 3Cl −  

 

In acidic water, H +  ions react with Al(OH)3  (obtained from the hydrolysis of AlCl3) forming water and Al3 +  ions.  Hence it exists as Al3 + + Cl −  

AlCl3
acidified

→
water

Al + + 3Cl −  

In alkaline water, the Al(OH)3 obtained from hydrolysis of AlCl3 reacts with hydroxide ions of alkali. The reaction is 

Al(OH)3 + OH − → [Al(OH)4] −

#423607

Topic: Hydrogen peroxide

How does H2O2 behaves as a bleaching agent. 

Solution

In acidic and basic media, hydrogen peroxide is strong oxidizing agent.  

2H2O2 → 2H2O + O2 

It breaks chemical bonds (oxidative degradation) of the chromophores (that produce colour) in the cloth. Due to this, visible light is not absorbed and the cloth gets whitened.

#423610

Topic: Hydrogen economy

Explain following terms. 

(i) Hydrogen economy 

(ii) Hydrogenation 

(iii) Syngas 

(iv) Water-gas shift reaction  

(v) Fuel-cell

Solution
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(i) Hydrogen economy is the use of hydrogen in efficient way. Hydrogen is transported and stored in the form of liquid or gas. The energy released by hydrogen is greater than

the energy released by petrol. Hydrogen is more eco-friendly. It is used in fuel cells to generate electric power.  

 

(ii) Addition of hydrogen to another reactant is called hydrogenation. This reduces a compound in the presence of a suitable catalyst. For examples, vegetable oils are

hydrogenated to fats using hydrogen in presence of Ni catalyst.  

 

(iii)  A mixture of CO and hydrogen is known as syngas (synthesis gas or water gas). It is used for manufacturing methanol. It is produced by the action of steam on hydrocarbons

or coke at high temperature in the presence of a catalyst. 

CH4(g) + H2O(g)
1270K

→
Ni

CO(g) + 3H2(g)Syngas 

 

(iv) The reaction between CO of syngas and steam in presence of catalyst is called water gas shift reaction. 

CO(g) + H2O(g)
673K

→
Catalyst

CO2(g) + H2(g) 

This reaction increases the yield of hydrogen obtained from coal gasification reaction as shown below. 

C(s) + H2O(g) → CO(g) + H2(g) 

 

(v) The galvanic cells in which the energy of combustion of fuels is directly converted into electrical energy are called fuel-cells. 

In fuel cells, electricity is produced from fuel in presence of an electrolyte. Usually, hydrogen is used as a fuel as it is eco friendly and releases greater energy per unit mass than

other fuels and gasoline. An example of fuel cell is hydrogen oxygen fuel cell.

#423612

Topic: Dihydrogen

Explain syngas in detail.

Solution

A mixture of CO and hydrogen is known as syngas (synthesis gas or water gas). It is used for manufacturing methanol. It is produced by the action of steam on hydrocarbons or

coke at high temperature in the presence of a catalyst.  

CH4(g) + H2O(g)
1270K

→
Ni

CO(g) + 3H2(g)Syngas

#423613

Topic: Preparation of hydrogen

Explain water-gas shift reaction in detail.

Solution

The reaction between CO of syngas and steam in presence of catalyst is called water gas shift reaction. 

CO(g) + H2O(g)
673K

→
Catalyst

CO2(g) + H2(g)  

This reaction increases the yield of hydrogen obtained from coal gasification reaction as shown below. 

C(s) + H2O(g) → CO(g) + H2(g)

#423614

Topic: Hydrogen economy

Explain fuel-cell in detail.

Solution

In fuel cells, electricity is produced from fuel in presence of an electrolyte. Usually, hydrogen is used as a fuel as it is eco friendly and releases greater energy per unit mass than

other fuels and gasoline. An example of fuel cell is hydrogen oxygen fuel cell.   

#423660

Topic: Hydrogen peroxide
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Identify the substance oxidised, reduced, oxidising agent and reducing agent for each of the following reactions: 

N2H4(l) + 2H2O2(l) → N2(g) + 4H2O(l)

Solution

The reaction is as follwos:

N2H4(l) + 2H2O(l) → N2(g) + 4H2O(l)

N2H4 is oxidized and H2O2 is reduced. 

Hence, H2O2 is an oxidizing agent and N2H4 is a reducing agent.


