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2marks

What are ligands?

Define Mono-nuclear complex.

Define Poly-nuclear complex.

What is EDTA? Mention its applications.
What is co-ordination sphere?

State EAN rule.

Calculate the primary and secondary valency of the complex[Co(NHs3) 6] Cls.

Name the complex i) Co(NHs3) Clz ii) K2(PtCle)
What is heme?

. What is porphin?

5marks

Calculate EAN of the following complex (a) [Ni(CO) 4 (b) Ks[(Fe(CN) ¢]

Write the application of EDTA.
Explain the biological importance of Haemoglobin.
Short notes on chlorophyll.

Short notes on photosynthesis.
10marks

Explain the types of ligands.
Explain werner's theory.

Discuss Pauling's theory with example.
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The neutral molecules Or ions which are attached to the central metal ion are called ligands.
The ligands are electron rich species. Example : (Ni(CO) 4

Ni- central metal ion

CO-ligand
Complexes which contain only one metal atom as the central ion are called ‘mono nuclear

complexes'. Example: Fe(CO) s



3. Complexes which contain more than one central ion are called ‘poly nuclear complexes'.
Example: Fe2(CO) o
4. EDTA- Ethylene diaminetetra acetate ion.
Uses:
()] It is used as preservatives in food stuffs and fruit juices.
(1) Itisused in laundry work.
5. The sphere enclosing the central metal ion and the coordinated groups is called the
coordination sphere. Example: K3(Fe(CN) ).
6. EAN= atomic number of the metal- number of electrons lost in ion formation+ number of
ekectrons gained by coordination.
7. [Co(NHz) ¢] Clz primary valency = oxidation state of the metal
X+0-3=0
X=3
Primary valency=3
Secondary valency= coordination number of the metal
CN=6 secondary valency=6
8. (I) Co(NHs3) 3Clz- Tri ammine trichloro cobalt (ii) K2(PtCls) — pottassium hexachloro
platinate.
9. The prosthetic group of haemoglobin is called heme. One haemoglobin contains 4heme
groups. Heme is A ion(ii) complex of protoporphyrin

10. In haemoglobin four pyrrole rings linked together to form larger ring is called porphin.
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1. (a) Ni(CO) 4
EAN= Z-e+N
Z=28
e=0
N=4x2 =8
28-0+8
EAN=36
(b) EAN = Z-e+N



Z=26
E=3
N=12
26-3+12
EAN= 35
2. (1) It is used as a preservation in food stuffs and fruit juices

(ii) It is used in laundry work

(iii) In industry it is used to removal of scale in boilers

(iv) It is used to eliminate harmful radioactive metals from the body

(v) It is used for the manufacture of soap and shampoo.

3. Haemoglobin is the red matter that makes up about 95% of the dry weight of the red blood

cell.

For 100 ml of human blood contains 15g haemoglobin and 0.347% ion

It is the most important agent for oxygen transport in Living bodies

It is used to maintain acid-base balance of the body

It is the conjugated protein. Protein part is globin.

The prosthetic group of haemoglobin is called heme. One haemoglobin contains 4heme
groups.

In haemoglobin four pyrrole rings linked together to form larger ring is called porphin.

It can also form stable complexes with other ligands like ammonia, ammines, cyano
group, CO, NO.



4. Chlorophyll present in green leaves. ‘chloro' represents green color

It has two types
(1 Chlorophyll-a- bluish green color
(i) Chlorophyll-b- yellowish green color

Chlorophyll-a is naturally occur in larger amount.
It absorbs light transferred to the system that conduct chemical reaction.
In chlorophyll Mg(ll) is A central metal ion

It helps in the photosynthesis

Sunlight

6CO, + 6H,0 » CcH17,06 + 60,

Carbon Dioxide Woater Glucose (Energy)

Oxygen

Mg is alkaline earth metals, it atomic number is 12

It has tetralhedral structure so porphin ring is rigid.



5. Photosynthesis is a process in which simple carbohydrates are synthesised from water and
carbondioxide in the chlorophyll containing tissues of plants in the presence of sunlight.
Oxygen being a product is given out.

Sunlight

6CO, + 6H,0 » CcH17,06 + 60,

Carbon Dioxide Water Glucose (Energy) Oxygen

Neither water nor carbondioxide absorbs radiation in the region from 4000-7000 A but
chlorophyll absorbs radiation almost over the above range.

The volume of oxygen evolved is nearly equal to the volume of carbondioxide absorbed.
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1. Types of ligands
Monodentate ligands
The ligand that capable of forming only one coordinated bond to the central atom
is called a monodentate. Example: pyridine
Bidentate ligand
When a ligand has two groups that are capable of forming bonds to the central atom,

it is called bidentate ligand. Ex: oxalate ion



Tridentate ligands
When a ligand has three groups that are capable of forming bonds to the central
atom, it is called tridentate liligand. Ex: Diethylenetriamine
Tetradentate ligands
When a ligand has four groups that are capable of forming bonds to the central
atom, it is called tetradentate ligands. Ex: Triethlylenetetraamine
Penta ligands
When a ligand has five groups that are capable of forming bonds to the central
atom, it is called penta ligands. Ex: Ethylene diamine triacetate ion
Hexa ligands
When a ligand has six groups that are capable of forming bonds to the central
atom, it is called hexa ligands. Ex: Ethylene diaminetetra acetate ion
Ambidentate ligands
There are some ligands which have two Or more donor atoms but its forming
complexes with only one donor atom is attached to the central metal ion at a given time.
Such ligands are called ambidentate ligands. Ex: cyano(M-CN) isocyano(M-NC)
2. Werner's theory
Alfred werner-Father of coordination chemistry
Every metal posses two types of valencies
(a) Primary valency

(b) Secondary valency

Primary valency corresponds to the oxidation state of the metal ion. It is always

statisfied by negative ions.

Secondary valency corresponds to the coordination number of the metal ion.

It is statisfied by negative ion Or neutral molecules
The ion that statisfy secondary valency are called ligands.

Secondary valency give a definite geomatrical rearrangement. Ex: [Co(NHz3)
6] Cla.

3. Pauling’s theory



Coordination complex contains a central metal ion

The central metal ion has a number of empty orbitals

Ligands denotes electron to the empty orbitals

Number of vacant orbitals= C. N of the metal ion

Each ligand has atleast one lone pair of electrons in the orbital

Metal orbital and ligand orbitals can overlap to form strong bonds using S, P
and D orbitals. This is called hybridisation.

Using this hybris orbitals to describe the type of hybridisation to deive the

shape Or geometry of complex.

Outer orbital electrons involve hybridisation

Inner orbital electrons do not involve hybridisation

Magnetic moment is explain by electrons

Unpaired electrons- paramagnetic

Paired electron- diamagnetic

Example: [Cr(NHs3) 6] Clz Hexa ammine chromium (iii) chloride

Atomic number =24

Electronic configuration : 3d°, 4st

shape- octahedral

Magnetic moment- pparamagnetic
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1. (a) Ni(CO) 4
EAN=Z-e+N
Z=28
e=0
N=4x2 =8
28-0+8
EAN=36
(b) EAN = Z-e+N
Z=26
E=3
N=12
26-3+12
EAN= 35
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Sunlight

6C0O, + 6H,0 » CcH17,06 + 60,

Carbon Dioxide Water Glucose (Energy) Oxygen
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Define monosaccharides
Complete the equation

(@) GlucosetHI ——»

(b) Glucosetconc. HCl —»
Write the reaction of action of heat of surcose
Compare amylose and amylopectin
Mention the uses of starch
Write the uses of cellulose
What is amino acid?
Define isoelectric point

What are globular proteins?

. Give example for blood proteinsand write its uses.

Smarks

Write a short notes on mutarotation of glucose

Complete the following reactions of fructose (a) Reduction with Na/Hg
oxidation with conc. HNOs,

Explain Fischer Mechanism

Explain the following (a) Inversion of cane sugar (b) Peptide linkage

Short notes on Starch
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(b)

Explain the reactions of glucose with the following (a) Na/Hg (b) Brz water (¢) HCN

(d) NH2OH (e) Tollen’s reagent

Explain the types of proteins based on biological functions.

Explain the following reactions of glycine (a) NaOH (b) PCls (c) HNO>
(c) LiAlH4 (e) CeHsCOCI
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1. The sugar that cannot be hydrolysed to smaller molecules are called monosaccharides.
Example: Glucose , Fructose.
2. (a) CeH1206 — » CH3-CH2-CH.CH2-CH2-CH3
Glucose HI n-hexane

(b)CsH1206 —— > CH3COCH,CH,COOH
Glucose Laevulic acid
3. (i) When heated with the small quantity of water, it melts and on cooling gives barley sugar
(if) When heated about 473K it gives caramel.
(iii) When heated to higher temperature it gives sugar charcoal.
4, Amylose
(i) Starch contains 20% amylose
(ii) Soluble in water
(iii) 1t gives blue color with iodine
(iv) It has low molecular weight
Amylopectine
(i) Starch contains 80% amylopectine
(ii) Insoluble in water
(iii) 1t gives violet colour with iodine
(iv) It has high molecular weight
5. (i) It is used in the manufacture of glucose, alcohol and adhesives
(ii) 1t is used in the laundry as a stiffening agent
(iii) It is used in calico printing

(iv) In iodometry titration it is used as an indicator



6. (i) Itis used in paper industry
(i) 1t is used for the preparation of artificial silk
(i) 1t is used for the preparation of celluloid toys
(iv) It is used for the manufacture of explosives(cordite)
7. Organic compounds which contains -NH2 groups and -COOH groups are called amino acid.
Example: Glycine(NH.-CH.-COOH), Valine
8. At particular P" the amino acid molecule would not migrate to either electrode and exixts as a
Neutral. This P is called the isoelectric point.
9. It has Spherical shape. They are soluble in acid, bases water. The force between the molecule
is less. Example: Enzymes, Harmones, Haemoglobin
10. Blood proteins:
(a) Fibrinogen- used for blood coagulation
(b) Haemoglobin- used for transport of oxygen
(c) Albumin- used for the maintenance of osmotic pressure
5marks
1. Mutarotation
When glucose is dissolved in water the specific rotation of the solution gradually
changes and reaches the constant value. This is known as mutarotation.
Glucose exists in two stereoisomeric forms (i) a- Glucose (ii) B- Glucose
The specific rotation of a- Glucose is +110° and B- Glucose is +19.7° in aqueous
solution. The specific rotation of a- Glucose decreases slowly from +110° to +52.5°

but The specific rotation of p — Glucose increases from 19.7° to 52.5°.



Mutarotation takes place only in the presence of the solvent like water which behaves
both as an acid and a base. It proves that glucose as the cyclic structure.

Mechanism






3. Fischer Mechanism

Step 1
One molecule of phenyl hydrazine condenses with the aldehyde group of glucose
and forms glucose phenyl hydrazone.

Step 2
When glucose is warmed with excess phenyl hydrazone, a second molecule of the
phenyl hydrazine oxidises the secondary alcoholic group on the carbon atom.

Step 3
The third molecule of the phenyl hydrazine condenses with the keto group giving

glucosazone.



4.(a) Inversion of cane sugar

Sucrose is warmed with dilute acid it is hydrolysed to glucose and fructose.
Sucrose as a specific rotation of +66.5° on hydrolysis it converted to glucose
and fructose. Glucose as a specific rotation of +52.5° and fructose as a specific
rotation of -92°. Thus during hydrolysis the specific roation changes from a +ve
value(dextro-rotatary) to -ve value(laevorotatary). This is known as inversion of cane
sugar.

C12H22011 + HHO ————» CsH1206 + CeH1206

Sucrose Glucose Fructose

(b) Peptide linkage

Two amino acids condense between the carboxyl group of one amino acid and the
amino radical of the other a substituted amide of a particular type commonly

refered to a peptide is formed. This is known as peptide linkage.






5. Starch
Starch is a polysaccharides. Its occur in all green plants. Its molecular formula is
(CeH100s)n.
The sources of starch are maize, wheat, barley, rice, potato.
Starch has two components
(i) Amylose
(it) Amylopectin
Amylose
(i) Starch contains 20% amylose
(i) Soluble in water
(iii) It gives blue color with iodine
(iv) It has low molecular weight(10000 to 50000)
(v) It has 200 glucose units
Amylopectine
(i) Starch contains 80% amylopectine
(ii) Insoluble in water
(iii) 1t gives violet colour with iodine
(iv) It has high molecular weight(500000 to 1000000)
(v) It has 1000 glucose units
Properties
(i) It is stateless, odourless, white amorphous powder

(ii) It insoluble in water



Uses
(1) It is used in laundry as a stiffening agent
(i) It is used in calico printing
10 marks

1. Reactions of glucose



2. Classification of proteins based on biological functions
(1) Structural proteins
These are fibrous proteins, such as callogen which comprises half of man’s total
protein is the form of skin, cartilage on bone.
(i) Contractile proteins
These are found in muscles
Example : Myosin, actin
(iif) Enzymes
Proteins of this group serve as catalyst for the chemical reactions in living organisms.
Example: Saliva- Amylose- Hydrolyse starch to maltose
(iv) Harmones
Many proteins function as harmones
Example: Adrenal gland- Adrenalin- Maintain blood pressure
(v) Antibodies
Antibodies are produced to remove the invading species from the system.
Example: Gamma globulins
(vi) Blood proteins
Fibrinogen- used for blood coagulation
Haemoglobin- used for transport of oxygen

Albumin- used for the maintenance of osmotic pressure



3. Reactions of glycine
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UNIT 3



2marks

What is semi water gas?

List the uses of semi water gas?

What is oil gas?

Write the conditions necessary for the manufacture of producer gas?
Write the composition of water gas?

What is LPG?

Write the advantages of LPG?

What is biurate?

© 0 N o g bk~ w D PE

What is perkins reactions?

10. What is diazonium coupling reaction?
5 Marks
11.write short notes on LPG
12. write short notes on water gas
13.write a short notes on carburetted water gas
14.Explain the heloform reaction.
15.Explain claisens reaction
10Marks
16 . Explain preparation properties and uses producer gas
17.Explain the following 1. Natural gas 2.carburetted water gas
18. Explain the following organic reactions 1. Benzoin condensation
2. Cannizzaro reaction

3. Perkins reaction
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Fossil fuels

Crude petroleum coal and natural gas are called fossil fuels they are called fossil fuels .because
they are the fossilized ramains of Ancient living organisms .thes fossil fuels contain only a small

fraction of the carbon in the earth crust but it is an important part to mankind.

These fossil fuels provide large quantity of energy required for modern technology .the energy
that is available from fossil fuel can be considered to be a part of stored solar energy. about
30%after the incident sun light is used to convert materials of low chemical potential energy water
and carbon dioxide into organic matter of the high chemical potential energy that is carbohydrates
.the energy stored in these carbohydrates represents the total stock of energy to be used by plants
and animals. a portion of the carbohydrates is used as is us food by the plants and part is converted
into cellulose and the other similar products. .They constitute the principal solid vegetable matter
.when the plant dies the organic matter is oxidized mostly by bacteria and converted into peat and
finally into coal.coal contains more carbon and less oxygen compared to cellulose since this
transformation is incomplete coal can be considered to be with residual potential energy. it is this

energy that is tapped when the fossil fuels are burnt .

A substance which is used to produce heat energy is known as a fuel. Thefuel should possess the

following essential criteria
1.The heat content of fuel should be high.

2 enough you should not give undesirable by products and should not result in the formation of

ash or smoke

3.it should be cheap

Fuels are of three types they are 1.solid fuels 2.liquid fuels 3.gaseous fuels .
Natural gas

Natural gas is a mixture of gaseous hydrocarbon's mainly methane. Decomposition of natural gas
various with the sources it consists chiefly of the first six alkanes . The percentage of hydrocarbon

decreases with increases in molecular weight. Other gases such as water vapour, hydrogen,



nitrogen, carbon dioxide and hydrogen sulphide may also be present. Natural gas occurs in
association with or without petroleum.the gas is carried by a network of pipe lines from the field
to the factory or wherever needed. It is an excellent fuel. It can be got at relatively low cost . Thus

it's one of the most valuable natural resources in the world.
Water gas

A mixture of carbon monoxide and hydrogen is known as water gas. It contains 40-50%co0,44-
50%H2,3-7%C0O2 and 4-5%N2.

Preparation

It is prepared by the sending steam over white hot Coke or coal .
C+Ha0---->H+CO

C+2H20--->2H,:CO

Probably both reactions proceed simultaneously and final condition of equilibrium is reached

through the reversible reaction.

Thus the whole reaction is endothermic .at low temperatures a considerable amount of carbon
dioxide is present but as the temperature is raised the forward reaction is favoured and carbon
dioxide disappears forming carbon monoxide. The efficient working temperature is 1000-1400C.
Some solid fuel is em ploped for initial heating .a part of the solid fuel employed is burnt to obtain
the required high temperature .Now air is passed over the hot carbon .we get producer gas this
reaction is an exothermic reaction .so the whole mass gets heated up further the period for the
period for reaction .so the whole mass gets heated up further. the period for which air is passed
called the hot blow. hot blow is 10 minutes. when the carbon is sufficiently hot steam is passed for
about 1 minute this is very cold blow now the temperature falls below 1000C. Then there is another

hot blow.

Attempts have been made to decrease the hot blow and to increases run period because only in
the run period what are gases generated. the modern plants producer get gases not collected. but
the corban is burnt to carbon dioxide by complete composition the run period has been increased

8-9 minutes.



The water gas producer is shown in figure

The cole receptacle C is charged with hole Coke or any suitable fuel and then closed by the door.
The air sent up from below through pipe P. This helps to provide through contact between the air
and the fuel. when the fuel has attained the requisite temperature steam is passed through s for the

water gas is collected from E below and run are repeated, we get water gas.

It is calorific value is fairly high its flame is short and hot it is used for welding purposes the gases
poisonous and odorless .so strongly smelling substances likemeraptains are added to t it is used in

the manufacture of methyl alcohol and for making carburettedwater gas.



Carburetted water gas.

Water gas is used to dilute coal gas where both plants are used side by side .so whatergas is called
diluting gas water gas has a much lower calorific value than coal gas so this must be enriched when
it is used as diluting gas. this is affected by carburetting.This is done by adding gaseous

hydrocarbons obtained by cracking petroleum oils.

Water gas from the generator G is passed through the carburetter C at A. This is a big tower packed
with bricks oil is sprayed from the top V of the carburetter. They enter a super heated S which is
another big tower packed with bricks heated to redness by burning of a mixture of producer gas
and air.The oil vapours get cracked at the high-temperature into simple gaseous hydrocarbons
.The carburetted water gas is then passed through the purifier p .This contains hydrated ferric oxide

this removes impurities like hydrogen sulphide.

Water gas has calorific value of about 350 B.T.U it is therefore, used as a fuel for this purpose it

is also mixed in controlled amounts with coal gas it is used for lightning purpose also.

Semi water gas



Composition of carbon is an exothermic process so some heat generated during the manufacture
of producer gas will be loss but the reaction of st eam red hot carbon is an endothermic .process
therefore if a mixture of air and stream in appropriate properties is passed over red hot carbon the
whole of the heat generated can be used the heat liberated by the composition of carbon maintains
the temperature necessary for the formation of water gas by action of steam on Carbon .we get a
mixture of water gas and producer gas .its approximate composition is hydrogen 12% carbon
monoxide 22% methane extra 2% carbon dioxide 6% and nitrogen 55% it is employed as a fuel in

the steel industries and also for the production of power in internal combustion engines.
Producer gas

It is mixture of carbon monoxide and nitrogen. it is obtained by burning cook ect,in a limited

supply of air carbon is first oxidised to carbon dioxide which is then reduced to carbon monoxide
C+02----2>COz-------------- (1)
CO2+C------- 2>2C0O----------- (2

Reaction 1 is exothermic while 2 is endothermic .so there is a net loss of about 58 k. calories so
the gas is prepared on the spot and used while it is still hot. Two other conditions necessary for the
production of producer gas are the fuel must be stacked high the temperature of the fuel must be
kept hight at about thousand hundred degree Celsius so effect complete A reduction of carbon

dioxide.

The plant used for the manufacture of producer gases called the gas producer. it consists of
cylindrical furnance it is lined inside with fire bricks with an outer mild steel casting a blast of air
is sent up from below. it is distributed through the the bed of red hot coke A Fresh coke is added
from the top D from time to time. The hot air entering at B passes through the carbon bet in power
part of the furnance mainly producing carbon dioxide the passing through the upper layer of red
hot fuel it takes more carbon and a days reduced carbon monoxide. we get producer gas which

escapes at E the composition of producer gas is about 35% carbon monoxide and 65% nitrogen.

It is poisonous in nature heavier than air and insoluble in water. it is an non supporter of compusion

through combustible itself. It is lower calorific value .the temperature of the flame is low yet it is



the cheapest .Another advantages isthat they any types of any type of solid fuel can be employed.

The gases mainly used as a fuel.



Liquefied petroleum gas LPG

Liquefied petroleum gases are composed of those hydrocarbons which are gaseous at normal
atmospheric pressure but may be condensed to liquids at normal temperature by the application of
moderate pressure. These hydrocarbons are propane, propylene, normal butane ,and isobutane and

butylene.commercial LPG invariably consists of mixtures of two or more of these hydrocarbons.

LPG is obtained from hydrocarbons produced by refineries by applying pressure and the filled in

specially made cylinders.

Advantages

It has all the advantages of gaseous fuels.

1.They process high calorific values.

2.They leave no residue.

4.They produced no smoke.1.They readily floor through pipes and tubes.
5.They can be easily ignited.

6.Complete combustion is possible.

The LPG marketed by the Indian oil corporation is called Indane.
Indane

Indane trade name for commercial butane and propane mixture marketted by Indian oil
corporation .commercial butane contains about 15% propane and 85% butane butane propane
mixture contains 50% butane and 50% propane. like all LPGgas . Indane is stored in containers a
liquid but it is generally drawn and used as a gas .indane is manufactured at koyali,Barauni,
Gauhati and Madras.

It is the best domestic fuel.



ORGANIC REACTIONS

Biuret Test when urea is heated gently it loses ammonia forming a compound called biuret .An
alkaline solution of biuret when treated with a drop of cusos solution, produces a violet colour.

This biurtetest serves as a confirmatory test for urea ( a diamide)

Benzoin condensation

When benzaldehyde is heated with an alcoholic solution of KCN it forms benzoin.

Perkin’s Reactions

When benzaldehyde is heated with a mixture of acetic anhydride and sodium acetate, it is converted

in to an unsaturated acid called cinnamon acid. This reaction is called as Perkin's reaction.



Cannizaro reaction

On heating with strong solution of alkali, benzaldehyde is converted to a mixture of benzoyl

alcohol and benzoin acid(salt).

Claisen’s reaction

When benzaldehyde is treated with acetaldehyde in presence of dilute alkali, chinamaldehyde is

formed.

Haloform Reaction

When acetone reacts with iodine in presence of sodium hydroxide iodoform is formed. This

reaction is called haloform reaction.



Coupling Reaction

When aniline or phenol is reacted with benzene diazonium chloride diazoeLI coupling takes

place to give azodyes.
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