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: - Electron sharing:- ;
Chemical socialism



- Serlgg ing covalgnt goridl

4 Corngare arel corlirasi grogsrilss of lorlie arel coveler)
CngJJndJ

-—Apply electronegatlwty t_o determlnatlon of bond polarlty

o — -

e Explam phyS|caI baS|s for: woiahc?ﬁgf tﬁe-o'c! Teﬁme”' —
= |dentify andiwrite resonaiape dot.structures for ions and

molecules  » o

= Calculate formal charges on atems: in molecules and use
formal charges te discriminate between likely and unlikely.
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Tri2 lonic rnoclal works wall for
| 2lric] nori-rrigtals

Formatlon of neganve |on IS ;favourable

= Formation:of a posmve jon will be Very
unfaveurable (remember LLewis dot
structure)

= |onic model'won’t work
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Boricl forrraiion Is rasult of nat
Internuclear Eli'.tf&lCﬂOf] Coulombic force

falls off with
Interaction Energy of Two Hydrogen Atoms distance (1/r2)

repulsion
dominates

.

Distance at which
balance of forces is
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i
optimized :
|

H—H distance —>
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Each F atGm Want§ 8«e|ectrons Jn valence shell
Alone each has seven (one \/aCancy)

Sharing 2 electrons each ene has 8 — or so It Seems
14 electrons appear to hecome 16

Single covalent bend



Each atom Wants 8 (ex:tet rule)
Each F atorm alone has seven
llegether they have eight each
Two shared electrons ='single covalent bond
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ctror defic

. O2 and N ,'do not achieve' octets by sh’dﬂng tWo!
= Must srfére moere electr,ons
= O, has doeuble hond

= N, has triple hend — ene ofithe strongest In chemistry.

N IS very stable and unreactive — alse the major product from
explosives
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. compounds are. Weak
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= \Where c‘ovalent bondmg4s
found in infinite latticess

(diamoend, silicon etc.)
melting peints can ke Veny
nigh (m.p. carben 3500°C)



. Dlsselve in pelar éﬁa"ﬁoﬁwpmar so|vents —
dependlng on molecules polarity. ‘.

= Solutions and melts do not conduct
electricity.

= Most covalent compounds are molecular



Polzirity
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ONS: r*r-aw =
* more t«owards"one:atom fharrthe other :
= The resulf'ls sepératlon of charge = polarity




Most
electronegative

Electronegativity

© 2006 Thomson Higher Education



Polar or rior-golary
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S Frg followirie ere loose deinitdons for
r)JJ':lr/rJJrJ r)JJr'I'JJf JJ

u |f diffg[ence 1 e{-eq;t‘,rohégeﬁi\ﬁty\é 074,'
e °  Polar
= |f dlfference In electronegativity =2 2,
' Ionlc
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Polar
AN

Nonpolar

Electronegativity difference




lonic Polar covalent Nonpolar covalent
Na :F H :F F:F
+—> +—>

J

Sodium fluoride Hydrogen fluoride Molecular fluorine

onceptual Chemistry, Second Edition by John Suchocki. Copyright © 2004 Beniamin Cummings, a division of Pearson Education.
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1D -"‘3%4 X 1.0 30"Cm

Consider charges ofi+1 and -1 separated by 1
angstrem

1=0Qr =1 6x1019C)(1A)(1O lom}( 1D j — 479D

1A 3.34x10~°Cm
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Degigrrniririg golarity I rriolsculss

1 BDolairiiy s 2l Vil 1. Establish electronic
f)“)]‘“”f/ I5 2 Vit “/ ; structure using Lewis dot
IlQOrEEIft Orggerty of model

MBIECUIES <~

Spec|a| properues of Water 2. Determine electronic

_area conseqlfehee-efwl - == = | geometry using VSEPR

= et model
‘"‘[doa ity T ——

- o

3 PFEdICtIOnvOf polanty n - r.‘ 3. Determine molecular
molecules re&uwes e shape from electronic
* geometry

knowledge of: molecular: :

structure 4. Determine molecule
polarity using symmetry
model




4 Converiigni 20 rsorgssniaijor of covealsrit goridin)

INNGIECHIESS
4 Stairtigie) 9ol f

: Electr’ons are_efther | m- e '_'""&—.)

. bondS § - f'"

» |one pairs (stable molecules do net contain unpaired electrons,
With a few exceptions)

= Octet rule Is guiding prnciple for distribution: of
electrons in thermolecule



2—-—~ Oxygen atoms do not bond Wlth each o_ther except n

e T -
- S i e — e

—— 'v;.—-“

g I»n ternary oxoaCIds (€. g H’SOT

+ central atom but'rto.,O - s Rsinll
- T” = ' .‘ T
S - |
u o= NSy

N'= nUmber of electrons reguired to fill ectet for each atom (8 for;
each element, except 2 for H and 6 for B)

A = number. of valence electrons;
S = number of electrons:in:bonds



[DIEVVALIIE!

Sl CHIELEN

GIECUIE!

. Callgylaiig A (2 |
- mcludlng charges where

e ™

i J}B“* 3-8(459:.;«32%

one for eacm +ve charge) R

Determine S from S = N" =
— A

5. Satisfy all octets and
create number of bonds
dictated by S (may be
multiples)



4 Araina riurrosr of cois |
irle riurrioar of valarnce

. mmaim, |

) mte‘lllgence IS r«equwed o) alstlngﬁlsh.among-'more than
One apparently correckstructures © .

= |f either no then back to the drawing board

= |f molecule violates the octet rule the second test
does not apply, but the first ene will



=xarnole of sulonr e JJJX cl
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= 6 (3 Wo- electron
- bonds)*

12 non—bomded electrons

(6 palrs)r -

T
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ofiel row invariaoly ggay ing o

= Octet expansion is.a consequénce ofithe
availawility’ efiVacant sd enoitals to thirdrow.  ©
elements

= No 2d orbitals in the second row: 3d orbitals are
{00 NIgh I energy.



Idsnitifyirig violators using irie & = N
— A rriecriins
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—10. btam a reasonable solutlon usmg the

- Proceed 0 pIan-»B use chermcal'lnt‘wtlon (or
phone a frqend) o
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8 N =40, A= 28 > 5= g4
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4§ goricirie) glgcirorls and 4 gorics)
Tog fIzlf)Y CIECHONS
=Solution:
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Makeall bOﬂdS.SU]giEWf&;r:;t;
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Complete octetsion peripheral: atoms o
Add anyexcess totthe:central atom

”e-

34 electrons distributed



POl

o N\ =48 N=5x7r5=40

1’1

S =0
4 rngliegs 8 goridirie) glgcirans gut § gorics
—

4 =50
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Phosphorus pentachloride, PCls



Resoriarcs: sriori-corrirngs of irig cdot
rriocls)

girugitre of Oy (or $9,) czirf) g drziwal el two gejuivelgi

>=Oendsareeqgualingdength)
- Jirues structureiis-an.average.of two ‘resonance.hybrids”

—— o e

ExplanatlenJn—p_éysma;tﬁgrmsffe‘s“’éﬂm*e?lq?hias&{,e netxealihmgsﬁ m—
LeW|s model considers bends asbeing bet . e Sl
In many molecules bondlng can involve 3 0"1’ more‘atoms -t

This pﬂl;enomenon.ls called delocalization” £}
In' O; bendingselectrons are, ‘delocalized over all three O atoms

This double-headed arrow means that
the structures on either side are

\/ contributors to a resonance hybrid.
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Darizers: a classic axarriole of
clelocalizaitor

4 rigic "Up fle)t JJI‘" SESHOWS!
ir18 Sl Orojie IIJ OIIRIIE C?

A PIPELOTISHUISEE

- together mto a rlng of i
~Ccirculating;che —

= The lewer figure shovvs o
the Lewls -~ o
representaﬂ‘on of tWo

_\-—-

‘resonance’ structures,
and the conventional
ring within a hexagon



g (Forrzl) crizrgs

SO GBI GENNECSTINES Jegree [0 Wrilerl ciorr) cfzlirls of
cirons n forrrieiior of covelarit goriels

charge >X0))

- ~

- Dlstlngwshes betWee,n reasonéble and reasdnable
resonance structuires — most likely: structure has lewests
formall chargés v '

= Formal charge Is on individual atem net en moelecule/ion
Sum of the formal charges = ien charge
Sum of formal charges on neutral molecule = zero



2l goricl ¢o

‘ Mal charge = totalvalen
: 1/2(Zb0nd|ng electrpns) Z(nonbpndlng
electrons) .
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Distirigulisririe) oossiole goriding
SAfrEgernens

If siglaior i unicniowrn, forrrel eriziregas car) disiriguisn rrnore likaly
i cUETENIS!
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In(a)-formal charge.on. Clis +1 and on Ois -1 __
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