BoiU - Habeot cyche :

The dinect detormination of the Jatiice enotqy of
A fonlc cwystal has been elaafdien Cannled out o
oy a Jew compounds - In many cases it is pot pessible
Lo measure dthe lattice eneigy d?;wdud, Bo¥n and
Habert delfvered devlsed a eydfc priocess o pind

the  Jdatl eherqy.

Bstn - Habot cycle awn be explafned taring the
Jormatton 6 Sodfum chlosdde Fom elementeony
wolld  wodium  and elementany goaseous chianine .

Jet s make the folLowirzg cusumpi?om.

Sodlum matal U5 oveporated o Sedlum
afom Na (g). The enetgy eb Jsublfmation ¥ +§.-

The dfatomic chlodtne gas B dissociocted
do chuoaine atom clg). Te enevqy of dissofatTon
Por g 1D,

The wodiwm coms ane Iorfsed to Form na™.
The Jonbation energy of soduum atom b +T-

The efections Obiained Fwom Sodium atoms
e tyansferred 1o chuorthe atoms Lo Jovm hogative

thtoride fons o The elections afflnily of chloaine
atom T - E.

prm——




The latlice onorgy e sodfum chiorid, i il
The heat of Jormatfon Tof thoe (ngstals From
s element s 0. AL these thanges can be ¥opyesented
by the BOMM - Haber eycle s Follows.

Vo 1 -
Nad (8) < Na'(g) + (gD
™

it 4T -E f

Na(q)+! +8+)
(9t /2 Uacq) Ya D > naiD . # thEgy |

The total enetqy of Formatfon of the cngstal From
is clomerttony components % given by the equatfon . |

-Q=8+Y»b+TI-E-Uo

30,
Uo=Qt8tYa DtI-E

The values 0 @ dre accwataly known Bov many

Lsubstances - knowing xhe othes +thermochemIcol Valiwes,

it s possible 1o calewtcle dthe Jlattice enetgy Uo.




pauling's soale &b eledyo nagaﬁvitg :
on tw basls of bond encigles pauling devised
a Scale Joy clechwonegativity. Bond eneigy of a
f:cmp:uzd A-B ot puue covalency B geometmic mean
“. £ e bond onei@es OF A-A and B-B.
; That 15 ,

EA-B = (EA-A X EB.B)'/&

But actual <xperimental values X5 Jound 1o be
greattr than this expected walue. Jdet the diffevence
{meusl Huw iwo be D-

Te€es

l
D=EA.B “(EA-A A EB-B)/a

p B a measuwe of the potarddy of the bond A-B.

It dipends O the dAfffeence dn the elechonegative

chaxader of A and B.
Jdot x4 and Xp vepaecsort the electspnegati vty

c:anmisc:us the welationship between A and the
:mmfmgaﬁ’v@ 15,

Xa-XB =0:088VA
-1
e fador ©.088 conwexds 4 fyom k) mole” to 2V

[ election Vol3 ) unils
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pawling gave an aabitary value of electw
nogativity Ao hygdiogen as Xu =.1. s s wsed as
acdorence Standatd oy cateulattng the electso

5?209411‘2‘ vidies of othenr olements.

Malliken Scale ob  elecbionegatinity :
, wdfcmdfng 10 mulliken, the electioneg ativity s
;Qciattd 10 s lonbation potential and its electson
éedffinitg . Tonlsation potentlal measwres an element s
(rndenty 1o Loge ats valance eloctson wiile electyon
;E'aﬁ-&ihy meascees s dendency o attvact an extra
;%.zicdms»'z— The elemerdts haadng high values of Jlonisation
?pat?m‘iai and electhron affinity it also have o high
§\«&LLLC of eloctivnegativity. Thus o

e e e ——

B st et

Ip+EA

i =
% Y]
%
x (,Uh(f)'g’
Xo= E,lﬁ.ctmnega:tivi‘tg
Ip = lonbsatbon potentfal fy eov
EA = Election affinity in ev.

Mulfken Scale value ef eRectionegativities axe abouct
2.8 Ximes langes than paulings valuwe . Hence o makse
both values appooximately equal %0 Mulliken's value
is divided ty 9.8. Thits,
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/
lep-f EA
Ax.8
Y - Ip+ EA
b.b6

The constant g, B called Scale adjust ment
Jacor. This dactosr & used when |p and EA e
expressod Jh ov. I they ane expressed i Kecaks
the Follonlng scate % used-

_IP+EA
QX685

X

| HSAB Theoay ¢

Haad and sodt Adds and Bases
M 1963 R, 61 peanson  classiflecd the Luws aclds
and bases as hand and SoFt aclds .

Coft and Hold bases -

Soft Lewds bases ase thase In which the dono¥
atoms ane easily polanised and howe Low eled o -
negetdvity - Hard Lewdis bases ane those In which
e donowi cdoms howe Jow pololsabiities and high
eloctyo - heqativities -

I wilt be Wéen dhat wlthin a gwoup of the

puiiodic  table boitness of the Lewfls bases Tncreases




—

ulth the dncvease $h the Size of the doner atom . Thus
among ¢ hatlde fons, 805tness dnoveases n the
Qdet F < d™ 2BY 2T Thus F™ B the hatdest and -
s Xthe Softest  (o.nis bose -

Hasid bases :

Eg> HaO» OH 3 F7, (Ha 00~
Bovderline (intormediate bases) |
; 22 |
| C6HENRg s C6HENS BY ™ |

Soft bases :
Eg: RaS, RSHs RS 5 T5 SCN™

Saft and Hand Acdds :
A hatd add ke a hatd bese, Is didfiot Lo

poganfse » A catfonic hatd acid , such as 4137, generally

hows
| a small Size .
a high posittve charge and -
: a noble gas decoronic conFiguration .
|
E Haotd Adds :

ot 2t
Ege HT, 517, nal kT, Be”) ca

podexline (Tntermediate ) Acds :
72 w2t zn”

£g: Fe? co? N




805t Acds :
Bg: cl®, Ag?T Aw, TIT, Mgt

HsAB painclple and StabUlity of the compound A:B

The typleatl dewils adds - base reactfon can be
genoriated as

A + B
Lewds actd Lawls base —> Al
Adduct oy
acceptoy)
(accep (donay) complex

A concept Knows as paincple of wsoft and Hod

Acdds and  Bases (abbaeviated #0 HSAB paindiple) fs
vewy hetpful dn maxing a prodictfon of the .stabiliby
of the complex A:B. This palndple Was proposed by

Ralph 6G. peanson (1963)

Actording 1o this prindple the complex A:B
o mosy wdable when A and B an elthen both sofk

o5t both haid. The complex B least stable when one
6 the wseactarits (ramedly A and B) & vew hoad and |
the other one ¥ vey ghord.

™G paincple olso means that Ip theew 5 Cholce
o} yeacdfon between an adds and two bases, or
botween a4 base and wwo a@ds , a havd afids will




r o [ed
pacfen Xo combine with o Soft base and s «
more Stable povduct wilt be pblatned .




