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Larbon & It's
Compounds

> Fourth most abundant slement in the
— Forms thlargest number ofcompounds.and
Is studied 35 2 separate branch of chemistry
Knownasorganicchomistry.
> AtomicNo. 6 MassNo.T2

= s crust has oy 002% carbon in the form of mineals and
atmosphere has 0.03% ofcarbon doxi

y Bonding in carbon §

he covalent bond :

wo atoms of diferent slements by sharing of slectrons is called a
‘coualent bond. The o, of slectrons shared show the covalency of that

It could gainfou lectrons. It coula s fourelctrons
aoctrons protons i e nuclus holding on
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Examples of covalent bonds.

fustandisa major compound of CNG)

W

@ Formation o carbon dioxide molecule (C0)

WS
9t X cX8 arosc

Propartiss of covalent compounds.

andgraphite.

clecticy.

apablotoform H-bond are sluble n water.
~ Hebond ¢ It s an electrostatic attractive force between covalently

0N



EN

y Alotropes of carbon §
&
\

> Diamond s @ erystll

allotrope of

carbon. Its atomic symbol and
empircalformulals C.

3

in diamond, e

ch carbon atom is
el

1

mond is 3 tansparent and

aia
colourless ol

2. polished diamond sparkies brightly
bacauso it raficts most of the fight
(refractiveindex f diamondis 245

Proparationofynthatic diamond

© carbon atom

Covstont
« Gord

natural dismnds

Sowrite)inreferencetoits uses s eadt inlead pencits.

Structure




Structureofsaphite

other carbon atoms by covalent bonds.

sraphitecrystal.
» e fres slectron makes graphite.a good conductor of lectriciy.

> Aspencillead 5

> In making light weight composite materal
> In making antficial diamnds.

Graphite



rbon The molecule contaning sy stoms o cabon has bea
named s Buckminstor fulrer

Buiomnaer o whese 2e04ese domes 1w Srlr g
inciplos.

Structureof Fullerene
Typesoffullerene.

80,70, C74 and C78 are the members offullerane family. But CG0 i
the mosttable and most studied form offllr

of aromatic system containing 20 hexagons and 12 pentagons of C-

Buckminstr fulle with geodesic dome.
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Versatile nature of carbor

the following characteristc features of carbon.

~» Catenation : Carbon has the unique

rpoungs w1 s of GO
Carbon, branched chains o arbon o

— Tetra valency : Compounds of carbon havin double or triple bonds.

carbon has a vlency of four, it s capable of bonding with four other
atomsof carbon o atoms o me othor mono-valent lement.

= sublty of - bonds e sty

No other he property of
1 to the extent seen in carbon compound. Sicon forms

atoms, but these compounds are very reactiv, The carbon.-carbon

Gompoundswith manycarbon atoms linked tosach other
- Smal e of carbon Th bonds tat crben fom wih most thr
clements aro very strong making these com fona

e e
smallsize. This anabies the nuclous to hold on to the shared pais of

aremuchwesker

Rememba hat the srenth of bord decrsees Wik oresse
the sizaof
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y Vital force theory |

Organic compounds

categories.

Organic Inorganic
compounds compotnds
E..urea, sugar, ot fats. Eg. Like marble, common

dyos oc.

ot alum, CuSO, e,
Vita orce theory
> This theory was given by Berzelius n 1815

2o organic compound can be prepared i the aboratory.

HN - C - NH,
Structure of urea

o of organic compour

etc.are calledorganic compounds.



Hydrocarbon

TS ey e e
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categories.
Saurated Hydrocarbon
> The hydrocarbons which contain

= They are aiso called alkanes. Generalformula for alkanes.
18 C.H... where s the number of carbon atoms.
Eg Mathane (CH), Ethane (CH).
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Unsaturated hydrocarbons

[ ienes BT

2 double bond are called sikenos.

> Their general formula s €1, where "n s the number of carbon
atoms. 9. Ethene (C.H), Propene (C.H, or (CH,-CH=CH)

2..“ =

[
i e e B
e et i

> Their generai formula s ik, where i the numbar of carbon

Shared pai of lectrons
P

—> Eg. Ethyne (CaHs or HC = CH) Propyna (CaHs or HiC-C = C-H)

: "Z. B
A
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N’ On the basis of structure, carbon compounds

getastraight chain compound.

= I these, a carbon can form bond with a maximum of 2 carbon

s linked o three o four other carban atom are called branched
chain compounds.

e el
el @

= @-G-0-0 @@
@ )

Closed chains or cycic hydrocarbons or

g hydrocarbons
These hydrocarbons contais closed chain

orting o atoms n tholr molacules. These
Canba o further

Eample:

) Alyeiic hydrocarbon
(Satrated el carbon compennds o
Secmanes)
() These hycrocarbons contain aring
chai of three or more carbon stoms.

(6) These eyclc compounds are named
by profising cyci' befors the name of
corresponding straight chain
hyerocarbon.
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0 sromasc rocarion
retarsted et oo componnd]

(6) Thess have a least ome banizens fng in their molecuiss.

bonds n aiterata positons

Example: Benzene

unctional group.

sulphur.

> Those compounds are obtained by replacing one or moro hydrogon

heteroatomorfunctional group respectivey

> Differnt organic compounds having same functional group have
imostsame properties. These are caedfar

ot e Fao.
Ii W Hjjﬁz DIt oo

oo
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= Botn othano and ethan have diferent physical and chomical
propertes.

doss not hav these properties

theiemolecularformula by CH,aroup".

The ifferent members of the series re called s homologues.

Characteristicsof
homologous series




Alkene Allyne
CoHan CoHana
Homologous series ~ Homologous seies

iomenclature of carbon compounds:

‘Thereare twoways tonamecarbon compounds:
Tiislsystom . 21UPACaystem

T
e T

10PAC System
115 the system for naming organic compound given by International

studyoforganic compounds.

10 IUPAC systam of nomenciaturs, the name of organic compounds.
consistsofthreeparts.
() Word root (1) suffx (i refix

(meth.Cloth.C2,prop-C3,but.C4) have been used.
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s
Sutix:
bath,

. the
larly, fo a double bond between two

primary suffx - ano is used.

betweentwo carbonatoms (c-c).
@ e

Fanctional group Suffx
‘Alcohols (- OF) o
‘Aldehydes (- CHO) B
Ketones (> C=0) —one
Carborylic acids (-COOH) oicaad




organic compound with tha same molscular
 ciferemt sraceurl fomalas s called someram

> The isomer rious types depending on the type of
etioninthosrucres et melscte.

Example

Chemical properties of carbon compound:

Chemica escions
==

{ 1

4
Combustion |

release alarge amount of hest andlight o burning.

(1C+0, €0, heat andiight
(1CH, +0, +C0, + 4,0+ heat and ight
() CHCHOM +©,+C0, + HO + heat and light
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~ Satuated mydrocarbons il generally ive 3 clean flame i
eaturatod carbon compounds will give 3 yallow flame with lots of

combustionafeven saturated hydrocarbons iving a ooty fla
R adtal s o1 Tomeires Rt e

sulphor nth busion sl 1 fomation of e of
b and miaon whic are malr potants i the aion

When wood or chs i 1 e sances presrk
e e e et

heted an st o lew: The colour produced by sch elemr 53
aracarsicmeparsyofthet et

i complte oxidad

on, we have reactions in which slcohols are
venatocarbagcadds.

» In general, Alcohols L Aldehyde L Acid

» Bomemberthat unatuated compounds discharge e ink
colour of ik KMAO, This is known a test o unsatur

. Remember, saturated acids are harmiul fo heaith.

j Oicaion 3

his complte cidaion, we have reaclons n wich seohos e
onverted t fic acids, which are capable of adding oxygen to
mers These substancesare known s A 1 83e0s

aroanding seshls to sk tht v aing oo 1ot s
materal Honce they are known as oxidising agents.

Alealinek
CH:-CHOH S v s CHCOOH



EN

‘Addition

= Unsaturated hydrocarbons add hydrogén In the presence of catalysts

withoutthe

action tselfbeing afected.
> This reaction is commonly used in the hydrogenation of vegatable ois

carboncrin e imalss e satredaonchais.

PNeel R kel catage
Doe([ ey ;ﬁﬂ

RR

“healthy. Anima fas gensrally contain saturated fatty aids which are
52id 10 be harmful for hesith, Ol containing unsaturated fatty scids
should be chosenfor cooking.

Substitution Reaction |

~ Satured pcrocatbons ety st nd are rre
T e e S
hioinatsdgod i hyhocarbonsinaveryfatrescton.
~» Chlrna can replce he hycogen stoms one by one. s caled 3
substiution reaction becauise one type of atom or 3 group of
takesthoplaco of ancther.

alkanes.
QI s CHEl s Ha
cHrse, . cue, e Hal
cHL, vl = cHel, + Hl
cHelvel, ca, s Hal
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Etnanol

andistheactive ngredient ofallalcoholi drinks.

‘s inctureiodine,cough syrups,andmanytonics.

qulwdu of diluto sthanol causes drunkenness. Even thouh this
ractice s condemned,
> it 2 socially widespr of even 2 small
auanity of e eanel (caled Spsote eahel o b Il s
long:term consumption ofalcofol eads to many healthproblerns

Reaction of Ethant
S aacio wh sodam
Mo ZHCHON + 2CHCHONS + .
o st

With ethanol, the other product s sodium ethoxide.

ethanoltogive sthen.

be.
agent which emoves water fom stharl.
) cH-cHon w;»w CH=cH. KO
Effec o icoho on iving bei
 sthanl are consumed, it tends 1o slow.
Fcorocesses o depres e cotreinervous e,

rosults in lack of coordination, mental confusion, drowsiness,
lowering ofthe normalinhibitions and finalystupour.
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= The indiviusl may feel relaxed but does not resise that his sense of
judgement, sense of timing, and muscular coordination have beer

‘quantiycan causa death.
= Methanel s it msharal
hecomponentsof

the lvr. Methans! reacts rapidly

1 is coaguiated by cooking. Methanl aiso afects the optic nerve,

causing blindnoss.

Ethanol i an impartant industral salvent. To prevent the misuse of
othanol producad for industral use, it is made unfit for drnking by
adding peisonous substances likemethanaltoit.

casily Thisis called denatured lcool.

Ethanoic acid

2l called carbonylc acids S slton of scelc 3 n water o
Calladinegar andis usad widely 253 presarvativein pic

> The melting point of pure sthanoic acid i 290 K and hence it often

aceticacid.

acidsaroweakacids.

Reactions of sthancic acid

presenceofanacidcatalyst togivean ester

CH.COOH+CH,-CH.OH 2925 CH, C-0-CH,-CH,+H,0
(etnancic e (Ethonol i

e
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> Esters are sweetsmelling substances. These are used in making
Perumes and s veting s

and carborylcacia
= This reaction is known a5 saponification becauso It is used In the
preparationofsosp.
(€00, MM, C 14 0H - CH COONa

", calledsodium acetate) snd water.
NaOHCHCOOH - CHCOONa+H0
> Reaction with carbonates and hydrogencarbonates : Ethanolc acid

2CH.COOH +Na,CO, - 2CH,COONa +H0+CO,
CH.COOH + NaHCO, -» CH.COONa +H,0+CO,
ts
&

> Commercally used soaps are sodium salts of fatty acid, such as oleic
acid (C,H,COOH), stearic acid (C,H,COOH) and pamitic acid

Soaps and

‘which are esters of fatty acids or glycerols as shown in the following
oquation.

Cta-CoocH, cHon
Guth-COOCH + NAOH —> £HOH +3C,HCOONS
Cats-COOCH Chon =

e sbowe reacion is known a5 aponiicaio. The seap from the
solutionisseparated by the additon of commensal
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with soda lime gives methane dus to the removal of €O, from the.
oxylcacid

CH,COONa + NaOH 2, CH, + Na,CO;

3 action of 0ap and d

9 o the cthThe sosp miclethus hls i
o he gt mato aniwe can s oot cotne la

L bydroptitc nd
i ysronnc
Senopholic nd
e
e It —Greaso or it
.
—

attracting partin detergentsis sulphonate -SONa) group.
—> Syntheti detergents can lather well even with hard water as uniike

water.

3Dview of micelle
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