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Be,c—h‘gnS = C‘/\emigu\ 607\&\‘1\3_

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

'——-? -\'\AL Manner In w\\{d\ q-\*ov'ws ‘o:’r\o\ +036H\er L\as a

Pro?owx& effect on chemical and gkgsicalproloe("’
+ies,

@ There are +wo tupes of chemical bonds.
L—’-cirs* introduced in Section L,

® ZXonic Bonds.
@ Covalent Bonds,

~ lonic bonds ore s+rcv\3g: -H\o,n covalent bonds and
have o high bond energy,

4 = +he eneryy (1) reguired Yo break a
bond,

- rtw\e,mker, 1ORVC cow\pow\és are 'Formeo\ when an

atom +hot loses e~ easily (cw\—\‘on - uswally a w_}&iﬁl)
feacts with an atom +hat gains &7S easily (amion-
LXS\&O«\.\\3 (* N hehm.g’-\-_g"\).

€x: Find the entray of interaction (“+he bond enarjj“) be -

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

L to do +hy, we E = é.@lx:owlq‘:-nm (EQL)
i

Mmus+4+ use

Couwlomb's Law: EQ,= charge on ton,

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



-1 (+ON
- Iy 3“ T r——er b
E= (231 %10 n@( R T

—19
[E-r -8.37 %10 3J
o negq-ﬁve Sign means we have an

aHractive €orce .
+his s the bond enerogy of Nacd,

50, we have:

—_—
* bond length = the distance betucen 2 atoms (or ions)

where +he energy is minimal (see plot below),

L’Hr\e. shorYer the bond \%ns-\"n, the sironger the
bond , and therefore the harder i+ 75 4o break

+he bond (k;gher bond energy),
H-H s o

P°+e"’"\'ta\ entray Afoult‘qm covalent bond

ex: Consider W,'s

Z Hs are 400 close together!
A Nudeuse>Nucleus cepulsion is 2 H's ace 5o far apact
that +they can't 7seet

Severe, Tt outweighs +he
Nucleus «» e” attrachions, /‘/7 each other. No inter-
action. (B kI/mold),

Enecqy
(k:‘/ml)
Optimum distance to achieve [ower overall )
leus € e
72T R eneray of o sustem. The Hwoe Nuc
18 - abrractive intecactions cv\\-w{rﬁk +he
} Nucleus &> Nucleus re‘gu\sion.
!
" - >
Q07 nm — distance be.+we-en 'Hn& 2 nwden —>

bond ‘e.ng-Hr\ for H, =[0.0749nm

bond tneray Lor H, = r" 458 k3/mal
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- So, what MeYermines whether o bond is jonic or

Ccevalent ?

L—) YWou must consider +he 2 atoms’ or ions’
Mfferences in z\ec%roneg\qlrlvfhg.

4 = —\—\r\g_ QL;\\.*\Q of an atom o Os'“f'ﬂd'
electrons +o itself

@ Electroneaativity Tread

%Q\ec-iror\eaa-\-ivi-\ﬁ values ranqge Lrom O.7 +o Y.0
on 4he Pertodic Toable, J
Very
electronegative
L Periodic Tread:

Peclodic Table

- to decide if o bond s jonic or covalent ) subtract +he
2 electronegativity Values , and compare the resulty +o

+he -?o\\owinﬁ chacd ! oo o
. 6'\?‘?&!‘&1\(7& 'n 3.8 P ‘007° fom‘c LO!\A
E\ec-\-rentjq‘\'*\“h Tanic character
Bond
17 50%
inefRasing <5 Polac
?c\ar\'-\'\j Covalent
Bond
0,3 5%
£5 Conbiot Bond
difference in ovalant Bo .
electronegativiy*C 0% C‘°M° bond
character

€xX: Bond folacity. Arder the Lollowing  bonds according to
pelacityt H-H  o-H , ch-H  S-H, F~H, Na—-c4

i
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L> WS woul Yextbook +o lock wp each atom's eclec g

+rcn€3a:\4V\'+5 \Ia\\h& <0-7" ‘1-°> P .Tlmznl 5u6+rac‘\" an d
Cowmpare, WSing the chart on p.&8-3.

S-H F-H Na-—c4
ey 2z 40 20 0.9 3.0

Q ©, @ @ @ @D

LH"‘H < S-H £ ¢c4-H < 0-H < HTF" <& Na* 54‘1

——

- when bonds are __19*:3\9*1‘ (ionic or Fc\ar coVa\Qn‘\‘)f ‘Hneg

¢

1

\r\ow'e o &Lﬁf’\ﬁ %Men_‘_\\
L? = a direction of Fo\ar{i-g
> shown B:g: A

+ -
wS@E)N |
‘o riial
P ;;f}éﬂ — } Fa e 5 ative
charge { harge
“cloud of
e~density”

ies Yowardd maore eleckro-—
negative atom (d'\’torfne) l

—_—

@ Polacity and D\‘Qo\t Moments

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

€X: For each molecule of tonic c ompound, indicate which ones
are avrrall lar (i.{. +hey have an overall dipole momea+>.

Alse show 4he direction of +he individual bond Pc\qf”
1ties.



&) Hc
L., HcA
2l g+ J- overall : P—_—-‘—\-—-&
‘;"‘ = H—cd =
Pc“ovmlgq.} 2 So , Pola{'
bond Molecule
b) CH,
J‘+
1—-» CH H; overall 1 jndividual
2 e N I+ . (
=5 = CemH = boad dipeles cance
°"l /./'1\ each other out | 5o
shightly Polqr
covalent bonds ;4- noe ne+t o\i‘{:ol& memen{')
Yo, lnonpolar
molecule
) H,§
+ L]
l—-) Hz_-f ITJ OV::‘;-‘J ‘ @
Zq’ . [+ i \\IQ..’-:
= §— H“ =» %
° "l 28" et

s|i3k-\-\3 polar

s | { \
B 0,{'30 ar mo-ec;\q

covalent bonds }
/ ; Note : [ater in 4his section , we will [earn

w\h\j the Qo\‘ow\‘wg s ihcorrec+;
| F=s=F

H—S—H

d) NaF

L + - ovevall ;
NaF =» Na F =»

o.q\ /‘1‘0 >

‘ 3. So, Po\ar 1onIC
tonic bond c.ompow’\a\
(verg Foiqr)
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@ XTons = Electron Confiaurations and Relative Sizes,

denerally o c ation (X") is smaller +han the paruﬂ'
atom (X),
gentrally, an anion (x7) is larger than the par‘mf'

c ation a(‘e.n‘\"

(\os-\- an -c) °\+°M anion
<3mnao\ an e,’)

€x: Write e electron cov\?{suro\*fda , r\oer)aS no%'od-{on/

and orbital notation Tor O-‘l Na,""l and Fe.“'

L—’Tf' do +‘MS we really only need +o know the number
of es For each ton,

] = O atomic# @ (Be) _
& + Imore ¢ Lrom ~ 3‘—"-‘
Nnegative d\qrae. l/l
N »
e COV\'?\"_"\\M‘O"\'KOV\; ﬂSZZSzZFs i T 7 VR‘QI\CQ, e J‘}
noble-gas netatien: [CHe]Zsz'Z‘oJ

orbital motation ; |1k b

%
is 25

gl b
———
|

'0

=y Na= atewmic 4 1l (he)
Noy,

- (sub¥ract) | e” because

1Ce
ok @ Q‘r\que g-—-

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




ety
ey

8&-7
noble~aas noYation: CHe]ZsZZPQ* or

mh.kh; the
F\aes-\- ANnswer,

orbital noYation - v 1 __\c___l«_
s 25 2p

Fﬁz# = Fe aYomic & 20 (26e™D = 2Y4e-
| ind— bu¥ must subtract ze- —_—

[ No"fe ‘ 249e"

1§ Same =+
o’?— electrons as c\'\mw\mm

) whick is an Qxcep-hon +o
e ~confiquration :
~

£~ the o\sngov\a\ rule]

| | SLZSszG 332’3,96 Ys' 34°

Noble- 9a5 notation CAvl Ys'3a° l

orbital notation . N BRI v 1 11111
s zs  zp 3 3, g 3d

p——

ex:

€X: Order dhe ions from smallest 4o largest-

jonrc radius,
i + + +

a) Lx,Nq“K; Rt cs*
L—) all are group L cations and size increases down «

3(‘0\:.\01
E..‘*< Na* ¢ k¥ < Rb* < C.s*j

L) Boa®" cst I TP

/ 4

in Ahis Y rouping 1+'s et so easy as in (),

all four lens have 5Y¢7, so +heir e¢-clouds would

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




different amount of protons ¢4 in i+s nucleus 8-8
(di??u‘in3 atomic A:%':). The ion with the waos+
“ the SYe” in, toward

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

c\leud .
M aHraction

qu* < CsT ¢« 31" ¢ ‘re,"}

—_—
@ Formation of Binou;i X onic COMEOU\-V\AS.

L“’ when coations and anions arve mw\'uqnj aHracted to
each O'H"Qf‘”, ‘H'\e,\ﬁ -(:orm JONTC ‘OOV\éS and 19n1c Com~—
Eouﬂdi_

\—a :\u\s-\- how s+rongly +he ions aHract each
other s indicated by +he |attice enerqu.

- laMice enerfay = +he c\nqnse, n energy (3 that
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': r{v:+(3) + )('(3)-——» M X (s)}

L——» Sqw\(;\e, frobluv\ naxt page...
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ex: Show +he Lner9y dnomses involved 'n the For-
moation of solid Withium Fluoride from its elements,

N Lit () + F(
A T B
‘R‘L.‘.,,“) I3 A CH i\
‘g szoky (miahen Lit@ + F7)
l J L+ 3R

rublimation é‘lm
. L
L@+ 2R T

,m? thatpy o ~1047k T (‘zi‘i*—‘—%

L(F(‘) -\L

% ovevall enirgy ckqnae =j=6)TkTJ

—_
® Eneraies Contained in Various Covalent Bonds.

L, these ave bond energies,
L—?Som&-\*iw\w called “bond dissociation
e,v\ergge;“ or BDE,

€X' Consider tha LoWlowing processes :

—

Process Enzriy Reguired (KI/mol)
CHy — CH3+ K 43s
CHy —» CHp + H 153
CHp, —> CH +H i 1652
CH — < + R 339 Bug.= Ty

d —
Total = 1652, e [‘1:3 ks/wl_[

- this is —H—:g averase bond enerqy
for lC ~H\ Ly “bond dissociation tnergg“ (8DE)

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




@ Bond enzrgies of muldiple honds

d;u\\a\m bonds.
'X’t‘ip\ﬁ bonds.

B8-~10

£ Cc—cC single bond (bond E = 347 kJIfmol) - weakest

double bond (bond € = GV KT/mel)

C CzC '\'rif\& bond (‘oond E = 339 kS/md>~ -h*ongesf

the shorder the bond lens‘l-\\, 4+he ‘m‘j\wr the
bond LnRrqy,

C=C

—_._-—-;__—-/-;-

@ Bond Energied can be used +o calculate the &n\—\m\iog
of o reackion (BH)

ex: Consider Yhe -Po\\owivxﬁ reaction :

- We mpmusth Bftqk f wmod H-H e Y437 k3‘/mw\
- we must break | mol F-F o 4+ 5y k'&"/mol

Z mod H-F 2 (-S6Sk3/mod)x2 = — 1130k,

- we must Torm

Total: TAH = —SYY KT fmad
&
~ bond enerqy valuesS can be Found in your
+extbook.

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

corresponds wall with calewlabing AH
via a mathod we've already discussed.

4“8‘\«\3 S\'thm‘(\ er\*\!\cx\fi-e& of
focmation ('A\-\;) 9ives - 592 k3 /ol

t {":roéuc-l-s — teact m\'\'s“

S ee P.é‘is +\\f'ou\3\\ 6\,
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