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Be,c—\-\‘gnS = C‘f\emicu\ Gonc)\‘ng_

- e\/er~3+kin3 around Ws 1S cam'orised of o complex mix-
+ure of chemical COW\poumdgl all of which are bonded
together with difcerent kinds of atoms.

'——-? the manner in which atoms bind —ng#l«er has a

Pro-@ow\,é. effect on chemical and gknsical,ProPe(‘-
+ies,

@® There are +wo tupes of chemical bonds.
L Sirst introduced in Sechion L,

® ZXonic Bonds.
@ Covalent Bonds,

-~ lonic bonds are Stronger +han covalent bonds and
have « k:Sk bond eneray,

4 = the eneryy () reguired to break a
bond,

—— rtw\ew\ker, 1ORYC cempo\M\,AS are -Formeo\ when an

atom +halt loses e~ easily (cw\—\‘on - uswally a P\;@iﬁl)
feacts with an atom +hat gains e s Q,RS{\\j (amion--
LXS\&Q\\\j A r\ehm%{—_&'\).

€x! Find the enzray of interaction (“the bond energj“) be -

tween o pair Nat Qné CR™ ions | when +he distance be-
tween Yhem is 2,76 A (©.276nw),

L to do +his, we F—WE - (2’..3lxlomlq’3'r\m (9-1;-"->

Mmus+ use

% -
Counlomb's Law: EQ,= chacge on ion,

@, " clharge on ion,
= distance between ion centers



. =19 (+OD
S0, we \r\ox\le. ' = (2.3 X100 JI-'n (...__._...__.
g E ( “D 0.:270nm

~19
F:= —8.37 xi0 3J

negative Sign means we have an
aHractive €orce .

+his s the bond energy of Nacd,

=
% bond length = the distance between 2 atoms (or ions)
where the energy is minimal (see plot below),

L’Hr\e. shoryer the bond \%ns-\"n, the stronger the
bornd , and Yherefore +he harder i+ is 4o break

+he bond (k;gber bond energy),

R-H s o

[} N ) y v
&x: Consider W, potential eneray diagram covalent bond
Z Hs are 4oo close together!
AN NudeuwseNucleus cepulsion is 2 H's are 50 far +
Severe, Tt oulwet el
owhweighs the that they cant “gee®

/‘/ each other. No inter-

action, (f kT/mod),

I — e T2y e -
o T T U S T
-

Nucleus «» e” alrrachions .

Enecqy
(kr‘/ml)
Op¥rimum distance o achieve lower out¢rall
leus €& e”
L eneray of o sustem. The Fwo Nuc
" abrractive intecachions w\\-we.rgk +he

Nugleus &> Nucleus re‘gu\SQOn .

[| SR

Q.

[}

Tnm — distance between the 2 nuden —

bond le,ng'l'h for H, =[0.074%nm

bond tNeray Lor Hy = f" 458 k3/mal
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- So, what MeYermines whether o bond is jonic or

CevValent ?

L—) YWou must consider +the 2 atoms’ or ions’
o\ﬁ?&renc&s in z\ec*roneg\qﬂvfhg.

4 = —\—\v\g_ 0&\0;\\'*‘3 of an atom o Q'Hf'ﬂd'
lectrons 4o itself

@ Electroneaativity Tread

—'?Q\ec-lrcv\esa-\-‘\viﬂ values ranqge Lrom O.7 +o Y.0
on the Pertodic Toable. N/
electronegat
ectroneqative
L Periodic. Trend: errenss

Peclodic Table

-~ o decide iF o bond is jomic or covalent , swbtract +he
2 electronegativity values, and compare the resulty +o

+he -Po\\owinﬁ chacd ! cord 4
'3
. géitﬁ"f\'ﬁw & .3 £ [00% tonic bond
3 e character
Bond
R 507
inefRasing < 7 Polac °
polacity Covalent
Bond
O3
Noapolmr 5%
difference in Covalint Bond 9 < b
eﬁec*rvnegqhv&” 0% lonve bend
character

€X' Bond folacity. QArder the Lollowing bonds according to
pelaci¥yt H-H | o-H , ch-H , S-H, F~-H, Na-ci

i
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L> WS \30\.\( ‘\'tx-\"oeek to Iook \AVO eack atom's elec- g

’\'T‘Ohtjaz\'\‘v"“'g \Ia\\ht <0-7" ‘1-°> P .Tkgnl 5u6+rac‘\" an d
Cowmpare, wSing the chart on p.&8-3.

H—H O—H cl-H S-H F-H Na—cd
s 2 2

2.1 2.1 3.5 2. 3.6 Z .1 2.

Q © @ @ @

LH"‘H < S-H £ cA-H < 0-H < HTF" <& Na* 54‘1

—

- When bonds are ee\m‘ (ionic or Pe\ar coVa\Qn‘\‘)f ‘H\Qg

¢

have o\ &Lgo\e. moment"
L? = a direction of Fo\ar\"\'g
> shown ‘531 A

+ -
wS@E)N e
tal i Q.\
P ;‘;f:'{%ve — } P e 5 ative
charge { harge
“cloud of
e~density”

Les Yowardd maore electro-
negative atom (d'\’iorfne) l

e

@ Polacity and D\‘Qo\e_, Mom-ents

Ls besides individual bonds , as we have just seen, these
+two ideas can alse be applied to entive molecules

& For each molecule of tonic c ompound, indicate which ones
are averall lar (i.{. 'Hf\{'ﬁ have an overall d(P°‘ﬁ momen+>.

Also  show 4he direction of +he individual bond Psht’»
ities.



a) Hed
L, HcA
N J* J- overall P—_—-\—\——-}
-1 H—cl =
Pg‘:g;)gq.} = +——> S0, Polur
bond molecule
b) CHy
S
L, H .
CH;’ . ’I overall 1 jndividual
z{./z" => § H":.’C__.H‘rk =2y bond deU\U cancel
©.4 /./'N - each other out 5o
slightly pelar 45 H
covalent bonds [ no net o\ipcl& memen{')
Yo, lnonpolar
molecule
c) H,S$
J* overall :
L’ Has IT dditive =
¢ 2.§% - [+ [ 4 -
N/ =2 §— HJ = %
°.4 2§ ot

sﬁjk-\-\g polar

So, 'oo‘ar molecule
y fi

covalent bonds )
/ ;Noh.: later in 4+his section , we will [earn

w\h\j the Qo\‘ow\‘wg \s ihcorrec+;

-+ €+
75,
o\) NaF
\“a . . N ovevall :
N o =2 Na
o.‘l\/‘l‘o I S
3.1 So, po\af onic
tonic bond com‘oow\d
(very polar)
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@ XTons = Electron Confiaurations and Relative Sizes,

qenerally o cation (x*) is swmaller +han the Paru\*
atom (X)),
gentrally an anion (x7) is larger than the parenf'
atom (X),

) @
cation parent

(\os-\- an -e,) q+°m anion
<3mnao\ an )

€x: Write e electron con-€{3ura+\'dn , r\oer)aS no*\-o\-l-;‘on/

and ockital notation for O™, Na* and Fe?*

L—’Tf' do 'HMS we fe,OL\‘\j only need +o know the number

0? e s ‘FOF e__a.d\ Ton,

] = O<atomic # @ (Be) _
O + Imore ¢ Lrom ~ 3‘—"-‘
Nnegative d\arge 1/‘
N |
e COV\'?\"_"\\M‘O"\'KOV\; )TSZZSZZ_PS iy T 7 VQ‘QI\CC e J‘}
noble-gas netatien: [CHe]Zs‘Z‘oJ

orbital motation ; |1k b

%
is 25

gl
———
|

'0

m =y Na= atewmics 11 (1)
: - (sub¥ract) | e because

1Ce
of @ Q‘r\qpse g—-—

-3
e -configuration: ||s22s*2p¢ ——5 [8 valence e Vs |




P
fasmws)

‘ 8&-7
noble~aas noYation: (_’He]ZsZZPG or

P mh.kh; the
best answer,

arbital notalion ¢ [V 2L 1 1AL 1L |
\s 28 z’o

Fez# = Fe aYtomic 206 (Zée'> = 24e-
bu¥ rust subtract 2e- ———

5> Note! 24¢- is same +

uF electrons as ckrommw\
- W\H\c"\ S an
e -configuration : Qxcep-hdv\ +o
~

£ the o\sngov\a\ rule

Ls*2s%2p°3523,6 45 347

Noble- 9a5 notation CAv]l Ys'3a® l

41
3

-

Wommp  amamt  Swmewn  Smmey wimed

Zp 3s 3p 4s 34

Ol

orbital notation - L BRI 1 v 1 11111
‘ T2p 5 sy 4s ]

p———

g___g: Order Yhe ions Lfrom smallest +o larges-\» joric radius
[ 3 +

a) L. , Nﬁ*g K , R'o+’ Ccs*

L,

all are group L cations and size increases down «

3f‘ou\o :

[LiT< Na* < k% < Rb" < cs* |

b) qut Cs™, I7 Te?

/ 4

in Ahis 31‘0\4'0{;\3 it's mot s0 easy as in (a),

all four lons hoave 5427, so +heir e-clouds would

be the same size . HOWEVER , each ion has o —s




different oawmount of protons () in s nucleus 8-8
(o\i@‘?u‘in3 atomic Aﬂ:‘:}. The ion with the wos+
“ the SYe” in, toward

pro-l—ons is best ot “pullin
he nucleus thas decreasing the size of the e~

c\leud .
M@ aHraction

qu* < CsT ¢« 31" ¢ ‘re,"}

—_—

@ Foarmation of Bfnur\.\ Xonic COMEOU\-V\AS.

L" when cotions and anions ave mw\—ua\\\j aHracted to
each 0‘\'\"\”, -Hwe\ﬁ Lorm jonic bonds and 19n1c Com~—
Eouhds_

\—9 :\u\s-k how 5+rm3\\3 +he ions attract each
other s indicated L\:) Hhe |attice energy,

- \q-\—\icqi ENRIAY = the c\nqnse, " energy (3 +hat
takes place when 2 gaseous ions are packed +oget-
her 4o form an ionic Solid .

\
> i4's the entraw released whea an fonic solid

-COVMS': [;\1(3) + )('(3)-—-—:, M X (.s)}

|

ey SO\W\.OLQ. froblxw\ naxt page...



g-9
ex: Show the Lner9y Q\nomses involved 'n +he For-
mation of solid Wivhium Fluoride From i1ts elements,

7 Li*(a) + F ()
i) S SRS 2ok
LF () + FF08) |
g szoks (pigaken Li*(a) + F(3)
l IRNOE LFR(D

sublipation Ens r3y

: L
HE TR Eara]

l‘k;?" enthalpy of 047 kT <l:._gxil'_|_c_§

L\'F(S) _V‘

% ovevall enirgy ckqnae =j=6)TkTJ

——
& Eneraies Contained in Various Covaleat Bonds.

L, these are bond enecgies,
L sometimes called “bond dissociation
e,v\erg,ge;“ or BDE,

€2 Consider the FLollowing processes :
Process Eneryy Resuired (k3 /mol)
CHy — CHy+ K 43s
CHy —» CHz + H 453
Cl, = CH +H Y25 (es2
CH — < + R 339 Bvg.= Ty

i -
Total = 16S2 z ['-113 k3/w\od

~ this s +\1§. averagse bond enerqy
for IC ~H\ Ly “bond dissociation energy” (8DF)

Ly see your Yextbook £or o takle of all
Hhe bond oneryits Fer other bonds.




@ Bond enkrgies of muldiple bonds

d;b\B\’. bonds.
'\'ﬁp\t bonds.

8-~io

Xt cC—°C Sinb\e. bond (Lonc\ E = 347 kx/mo,l) - weakest

double bend (bond € = 614 KT/mat)

C CzC '\'rif\% bond (‘oond E = 339 kl'/mwl>~ -h*ongesf

the shorter fhe bond len3+\\, +he hegher the
bond LnRrqy,

C=cC

—

@ Bond Energies can be uwsed Yo caleculate +the Q’“‘\'\‘“‘Pﬂ
of o reackion ( BR)

2x: Consider Yhe Lollowing reaction:

Hz(3) + F, (9) —» ZHF(9)

- we must break

- we must break

fmed H-H =W +432 kI /mel
| med F-F == +15Y kT /mod

- we must form 2 mod W-F = (—-S&S‘k’:/mo,t)xz = -—usok’:/,b,

Totall TAH = —S4Y kT /mal
&
~ bond enerqy valuesS canm be Found in your
+extbook.

- L‘.S +\"‘Q way ‘\”\DQ. value of -S4y k?/lmav{

corfesponds wall with calewlabing AH
Vi o wmathod we've already discussed.

4%‘\«\3 skandard en’(\m\fiw of
focemakion (IA\-\;) 9ives ~ S92 k3 fuak

t {":roc\uc-l-s — teact m\'\'s“

See p.6-IS +\\roq5\y\ 6 -1,
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