BAI 2:

CAU TAO PHAN TU - LKHH

HNC-A



Muc tieu:

1. Biét cac dai luong dac trung cua lién két
2. Néu duoc ban chat va cho vi du cac thuyét
cO dién ve lién két
3. Trinh bay dugc nhiing luan diém co ban cua
thuyét lién két hoa tri (VB)
4. Biét cac dac diém cua cac kiéu lai hoa va
biéu dién cau tric khong gian phan tu
5. Trinh bay dugc nhing luan diém co ban
cua thuyét lién két hoa tri (MO), cau hinh

HNC-A




.Nh6ONng khaui nieam vea liean keat
hoau hoic:

1. Noibean liedn keat: Naéc trong lag naéng |66ng
liean keat E,,

E, lag NL caan thieat fea phau v calc lk trong 1
mol phaan tol khi 60 traing thaui cd baln thagnh
cauc nguyean tod toi do cudng 60 traing thaui khi

H-H (khi) — 2H (khi) E, = 436 K)/mol

* NL phau vod LK lag NLcaan cung caap nean mang
daau +

* NLtaio thagnh LK lag NL gia(i pholng fiea hinh
thagnh 1 moai LK tdg cauc nguyean tol khi coa laap

~nean mang daau -
HNC-A



2.Noid dagiliedn keat: lag khoaling cauch
giooa taam cula 2 hait nhaan nguyean tod

trong phaan tou. Noa dagi LK cagng nhou LK
se0 cagng bean

3.S6iphaédn cox liedn kedt: naec trong cho
SO Ehaén coic culia phaan tod
LK bo phaan coic khi hoa aam niean cu(a 2
nguyean tol khauc bieat nhau

4.Gouc liean keat: L
1 phaan tou LK nhieau nguyean tou thi naec
trong quan troing lag gouc LK
Gouc LK lag gouc taio boui soi caét nhau
HN%ixua cauc truic noai taam cuua nguyean tou
'ung taam voul taam cuua togng nguyean




Cauc nguyean tou liean keat voui
nhau nho thea nago?

* Do khoang thea quan saut troic tiedp
cauc liean keat houa hoic, ta doia vago
tinh chaat culia cauc liean keat fiea
Xaay doing cauc moa hinh (lyu thuyeat)
fiea biedu diean liedn keat gidda calc
nguyean tod.

* Cauc lyu thuyeat no6oic sol duing
nhieau nhaat lag:
- Thuyeat Baut to( cula Lewis

LAl NUyeat toong tauc cauc caép electron
(\/SEPR)



Phaan baiiliean keathoua
hox

* Tugy theo baln chaat, liean keat houa
hoic Nooic phaan thagnh 3 loali chinh
- Liean keat ion

- Liean keat coang houa tro

- Liean keat kim loaii.

Baln chaat vag tinh chaat culla moai
loali liean keat trean n6oOic giali thich
baeng cauc thuyeat vea liean keat
houa hoic thich haip.

HNC-A



Liean keation

* LE4n keatbn NOOIC coi lag hea qual
cula soi taio thagnh cauc ion aam vag
dodng thoang qua vieac cho nhaan
electron gidda cauc nguyean todu.

* N6dic giali thich khau toat qua Iyu
thuyeat nén gialn cuda Lewis.

HNC-A



Li€dn Keéatl Coang rnoua
o

* Lean kedtcodng houa tro cou baln chaat
lag soi dugng chung electron giooa
cauc nguyean tod.

* Thobéong noodic gialGi thich thoang qua
thuyeat liean keat houa tro hoaéc
thuyeat vaan naio phaan tou.

HNC-A



Liean Keat Kim Loaii

* L.Ean kedtkin baiikhoang thea giali
thich thaau nauo baeng thuyeat Lewis
cuong nho thuyeat Liean keat houa tro
do nou thoogng noodic giali thich baeng
thuyeat m iean naéng Bo6ing, thoic chaat
lag thuyeat vaan naio phaan tod aup
duing cho hea cou khoalng 1023
nguyean tod.

HNC-A



*Cauc ku thuyeatvea
Lian KeatHoua HoXx

HNC-A



Thuyeat Lewis

* *Lijan keathoua hox hinh
thagnh do cauc nguyean tou
trao noaihoaéc soi duing
chung cauc electron houa tro

* *Electron houa tro Jag cauc
electron naem trong cauc
HBup volu ngoagicugng choa
baoo hoga cuiia cauc
nguyean tou.

* *uaat“Bauttou”

* Cauc nguyean tol cou xu
hodung cho, nhaan, hay so(
duing chung electron fiea

Nait téui caau hinh |6up vol

ANGgbagi cugng bean voong

G.N.Lewis
1875-1946
American Chemist



Kyu hieau Lewis

Moa tal( cauc electron houa tro culia
cauc nguyean tod.

Hydro: H-
Natri: Na -

Clor: -Cl:

HNC-A



Soi hinh thagnh liean keat

* SOI hinh thagnh NaCl:

Na- + CI - Na* [:QI:]-
Soi hinh thagnh HCI:

H- + -CI - HICI:
Kim loaii nhooang electron cho phi kim fiea
taio liean keat ion.
Hai phi kim dugng chung electron fiea taio
liean keat Coang Houa Tro.

HNC-A



Va L L

Hoip chaat ion
Trong cauc hoip chaat ion, cauc ion
dodng vag aam saép xeap thagnh moat

maing Ioow tlnh thea voong chaec (vi
dui : 9

HNC-A



NL MAING TINH THEA

NL mang tinh thé lag NL phoung thich
fiea Nda ion (+), ion (-) 60 thea hoi
vago VO tri thich héip trong tinh thea, vi
naay lag NL phoung thich nean NLMTT
cou tro soa aam. Tro soa tuyeat noai
culla NLMTT cagng I6un thi tinh thea
cagng bean

HNC-A



Chu tnnh Bom-Haber

Q
Na(r) n 1/2 Cb — > NaCl
A
5>0 1/2D
Y Y
Na (k) Cl (k)
U
dien the ion hoa I A
y Y

Cl' (k) >

Na' (k)

HNC-A Q=S +1/2D + dien theionhoal + A + U



S : Nhieat thaéng hoa (26 Kcal/mol)

D : NL noai (58 Kcal/mol)

A: AUi 18ic fiiedn tod (-86,5 kcal/mol)
U: NL maing tinh thea

Q: Nhieat phaln 6ung (-98,23 Kcal/mol)
Niedn thed lon hoau | ; 118 Kcal/mol

Tinh NL maing tinh thea NaCl
U=Q-S-1/2D - Niean thed ion hoau |
- A

HNC-A



Chu tnnh Bom-Haber

Q
Mg (1) + Chb(k) ——> MgCl
A
S>0 .
Y \J
Mg (k) 2Cl (k) .
dien the ion hoa I
Mg (k) 8
Y
dien the ion hoa 2
Y
Mg (k) ,CT (k)

HNC-A Q=S + D + dien the ion hoa I + dien the ion hoa 2 + 2A + U



Liean keation, CHT

* *Trong liean keation,m oatnguyean tou
nhoogng haun electron ((a»® ion dooéng)
m oatnguyean toi nhaan hatn electron
(a1 on aam ).

* ®Khihainguyean tou tvong toinhau hinh
thagnh liean keat, khoang nguyean tou
nago m uoan nhooogng hay nhaan haan
electron.

* *Trong liean keatCHT Chuung dugng
chung caép electron fiea naxcaau hinh
bean 8 electron.

*2M oaicaép electron dugng chung ta®

Hhaccnh m aadE lenan Iraad



Coang thouc Lewis

* Moa taul liean keat trong cauc hoip
chaat coang houa tro.

* Moai nguyean told phali cou 8 electron
|6up vol ngoagi cugng (trog H cou 2

electron).
H2: H- +’H - H-H hayH—H

iean keat

Cl,: CI + CI - CI :Cl/EIectron
C

N , .CI=CI.
HNC-A Electron khoang liean M ce o



Coang thouc Lewis

HF:

H,O:

NH.:

CH,:

HNC-A

hay H—I:::Z
hay H-O-H

hay H-N-H

|
hay H—C}—H

H



Liedn Kedt NoN, lieédn Kedt
ka = @000

02:

N.: ‘NE N

Soa caép electron dugng chung NoAdic
' goll lag Baidc liean keat

HNC-A



Liean keatCoang Houa Tro cou
cox

* Khi caép electron n66ic phaan boa neau
gioda hai nguyean tol : liean keat
khoang

H21 [ Cl® — ® Cl

Cl,:

i cou sOi phaan boa khoang noang neau:
2an keat coang houa tro cou coic

HCI. iy

HNC-A



*THUYEATHEAN NAIIVEA
LIEAN KEAT PHAAN TOU

ThuyeatToong Tauc Cauc Caép
Electron

Thuyeat Liean Keat Houa Tro
Thuyeat Vaan naio Phaan Toud

HNC-A



Thuyeédt wWong tauc cauc caép
electron

Valence Shell Electron Pair Repulsion theory(VSEPR).

Phoong phaup non giain nhong hieau
quail fiea xalic ionh hinh daihg phaén
tou CHT.

Nguyean taéc:
Cauc caép electron quanh nguyean tou
se0 saép xeap sao cho soitwong tauc =ag
nhou nhaat.

HNC-A



AUp duing thuyedt VSEPR

* Ved coang thouc Lewis.

e Nedm sod vo tri cou electron quanh
nguyean tou

- Moat caép electron khoang liean keat tinh
lag 1 vo tri

- Moat liedn keat (N6n, Noai hoaéc Ba) tinh
lag moat vo tri.

* Saép xeap cauc vo tri cou electron sao

cho todng tauc lag nhol nhaat
HNC-A



Cauc cauch saép xeap

Soa vo tri Cauch
ea ,
*Z_QX Thaung hagng

‘ 190°
3 Tam Giauc ’I |

N.5(D
4 Tou diedn ’.\

180°

HNC-A




Cauc cauch saép xeap

Soa vo tri Cauch
xeap
5 Looong Thaup k
Tam Giauc 120°

90°

6 Baut diean

HNC-A




Cauc damg phaan tou

Phadnti CTLewis VO trie— cauch xeap

2 Fhaung hagngl180°

gouc

Liean keat, . .
CO, 0=C=0
S0, O _S:O

3 -Tam Giauc 120°

co2 [o-c-0:

HNC-A N .0O.

3 -Tam Giauc 120°



Cauc damng phaan tou

Phadnti CTLewis VO trie— cauch xeap

gouc
L¥ean keat H
|
CH, H-C-H 4 T6u diedn  109.5°
H
NH, H—i}i—H 4 ToU diedn  109.5°
H

HNC-A



Cauc damg phaan tou

Phadnti CTLewis VO trie— cauch xeap

gouc
Lxan keat F
P L66ONg thaup

Sk, -F,‘?‘,F,- 5Fam giauc 90°,
F: 120°
:if:

XeF, Zj::—,Xlé— F: 6 Baut diean  90°
F.

HNC-A



Cauc bean damng

H 'Y o0
¢ N 0
109.5° 107° 104.5°

Goc lién két giam khi so6 cap dién tu
khong lién két tang,

HNC-A



Cauc bean damng

111 S’IC/\J

124.3°

HNC-A



Hinh daing phaan tou

H H- ‘ Tl i H
-
\ o
H

Lewis structure H
Electron-pair geometry Molecular geometry
(tetrahedral) (trigonal pyramidal)



Hinh daing phaan tou

ELECTRON-PAIR GEOMETRIES AND MOLECULAR SHAPES FOR MOLECULES WITH TWO,
THREE, AND FOUR ELECTRON PAIRS ABOUT THE CENTRAL ATOM

Total Electron-
Electron Pair Bonding Nonbonding Molecular
Pairs Geometry Pairs Pairs Geometry Example
| 2 0 o O=c=0
2 pairs G sl Linear § :
Linear

I
3 pairs 6 7 0 ﬂ-"'é"'ﬂ-ﬁ F; ’ '
v e

Trigonal planar }\ .
\ [rf- “ﬂ}




Hinh daing phaan tou

ELECTRON-PAIR GEOMETRIES AND MOLECULAR SHAPES FOR MOLECULES WITH TWO,
THREE, AND FOUR ELECTRON PAIRS ABQUT THE CENTRAL ATOM

Total Electron-
Electron Pair Bonding MNanbonding Malecular
Pairs Geometry Pairs Pairs Geometry Example
- H
I )
4 pairs - o
B A, AN
y B H H
4 0 % H
Tetrahedral Tetrahedral
3 1 g . H H
Trigonal
pyramid

0
'g@ ud

t Eent



H

inh daing phaan tou

ELECTRON-PAIR GEQMETRIES AND MOLECULAR SHAPES FOR MOLECULES WITH FIVE AND SIX
ELECTRON PAIRS ABOUT THE CENTRAL ATOM

Mumber of Electron-
Electron Pair Bonding Nonbonding KMolecular
Pairs Geometry Pairz Pairs Geomeiry Example
Eﬂt—mf Fl
5 pairs - 5 0 el 5
B
_ Trigonal
Trigonal bipyramidal
bipyramidal
SF‘4
< ] B
B
SeeSaw
3 = B
T-shaped
gi Hal .
= 3 8

Linear



Hnh daing phaan

tou

HI

ELECTRON-PAIR GEOMETRIES AND MOLECULAR SHAPES FOR MOLECULES WITH FIVE AND 31X

ELECTRON PAIRS ABGUT THE CENTRAL ATOM

Number of Electron-
Electron Palr Bonding Nenbonding Molecular
Palrs Geometry Palrs Palrs Geometry Example
& pairs %‘?@ 5 0 Ef?-}f SF
B i
ctahedral Cictahedral
5 1 “%fﬁ BtF.
‘B B
SuUare
pyramidal
1.
4 2 wﬁ XeF,
Square
planar



Phaan tou nhiau trung taam

Xauc Nonh soi phaan boa electron cho
tdong nguyean tt')q_l

Tam giauc
HC,H,0,;  H- C—C{O/Ij
|'\/‘

Tou diean

HNC-A



M am ent Jooong cox cuuia phaan tou

Khihainguyean tOolu cou noa aam niean khauc
nhau,m aatnod nian tich aam seo cao hon ot
phia nguyean i cou nhoa aam niean cao hon.
Ta® ramom entlboong cox cuiia liean keat. Qui
oouc chicau cutiam om entIboong cox hooung
vea phia nguyean tolii aam niean hon)

Trong phaén Bl nhiau nguyeén Hi
Mom entB6ong cot culia phaan Wi lag toang
cauc m om entIboong cox cuua taadtcau cauc
liean keat

HNC-A



M am ent Iboong cox cuuia phaan tou

Bond dipoles

Bond dipoles

Overall dipole moment = 0 Duérall

dipole
moment

(a) (b)



Moment looong coic cula phaan tou

Polar

B Monpolar MNonpolar Folar
HNC-A



Mom entbboong cox cuua phaan
tou

T
KRR o 190°
BF.: -F7B~F Tam glauc B)

:ﬁ: ﬁ/\\F
Khoang____phaan
COIC

CH,O: :9: Tam giauc /C\D LAY
H-C-H " H H
Phaan coic

HNC-A



Mom entbboong cox cuua phaan

tou
(‘ZI
:Cl: 109°
o e CI//Cl
CCl,. :QI—CIJ—QI: Tou diean Cl Cl
.Cl: Khoang
phaan coic
:Cl: Cf'
|
CH,CI: H—(IZ—H Tou diean --H//C\H
H H
Phaan cOic

HNC-A



THUYEAT LEAN KEAT HOUA
TRO

Valence Bond Theory

HNC-A



ThuyeatLicén keathoua o

Thuyeat Lewis vag VSE PR khoang giadii thich
nooic hoa bean culia cauc liean keat coang houa
tro.

Thuyest Liean keat houa tro doia trean ket
quail cutia c6 hoic 163ing toli fea giali thich soi
taio thagnh liean kedt

HNC-A



Thuyeat lran keathoua
w0 000000

°* Liean keathoua hox tao thagnh do so1
xen phut cutia cauc oibialcuua cauc
nguyean tou.

* Cauc orbital chase xen phuti voui nhau khi:
- Haiorhial m oaiorbialchoua 1 electron
- Moatoibialchoua 2 electron vag 1 orbial
troang (liean keatcho nhaan hay liean keat
phoaitri)
Coll haikieau xen phuil tad thagnh hai

~ ailiean keat: 0 vag 1
HNC-A



L¥an keato

Liean keat o (sigma) taio thagnh do soi
xen phul noai xoung theo truic cula hai
orbital.

Soi xen phul cula 2 orbita
phaan tod

trong

HNC-A 0.08 0.16 0.24 0.32 nm



Lian keatT

Liean keat mt (pi) hinh thagnh do soi xen
phu( noai xoung theo maét phalng

SOi xen phud cuta 2 orbital p, trong
phaan tg

HNC-A




Noi bean lierdn keat

Liean keat cagng bean khi mouc hoa xen
phul cauc Orbital cagng I6un (maat
Nnoa nguyean tod gidda hai hait nhaan
lag |6un nhaat)

1. Mouc hoa xen phul phuil thuoac vago:
hinh daing, kich thoduc, naéng 166ing
culia cauc orbital, hoéung xen phul
vag kieau xen phul gidda chuung.

2. Cauc orbital cou naéng |66ing todng
NOong nhau sed xen phul toat

3. Xen phul theo truic hodu hieau hdén

wc.Xen phud theo maét phaung.






H Cl HCI

& S * *
Hydrogen atom Chlorine atom *
1s orbital 3p orbital Overlap region
(1s1) (Ls225°2p"35°3p°) of Hydrogen 1s
and Chlorine 3p
electron orbitals



Vidui

Xeut phaan tou H,0 :

Nguyean tou trung taam Il 1 1

2S 2P

Gouc liean

keat doi

noaun 90°.
Thoic nghieam :

HNC-A



Soita¥® chuiing orbial

* Troduc khi taio liean keat, cauc orbital cula
nguyean tol sed toa hoip vOui nhau taio ra
cauc orbital taip chulng.

* Soa orbital taip chulng hinh thagnh Auung
baéng soa orbital tham gia toa hoip.

o)+ OO
@ N er
sp

HNC-A :



Poi vdi phan tu nhiéu nguyén tu, co the dung su lai
hoa orbital

deé giai thich su tao thanh lién két va cau tao lap thé
cua phan tu.

°F —Be— TF ¢

Cau truc Phan tu BeF theo Lewis

Dung Thuyét VB dé giai thich



« Cau hinh dién tu cua nguyén tu Flourine:
2 2 5
1s*2s*2p° il [Tl

ls 28 2p

Co 1 dién tu doc than trong orbital 2p cua nguyén tu F,
co thé ghép doi voi dién tu doc than cua Be dé tao lién
két.

Cau hinh dién tu cua nguyén tu Be: 1s2 2s?

1l

ls 25 2p




 Cau hinh dién tu 0 trang thai kich thich
cua Be: 1s22s2p® 1Ll 1 |11

ls 25 2p

vay hai dién tu hoa tri trén 2s va 2p phai co tinh
chat nhu nhau, diéu nay la két qua cua su lai

7
hoa sp..
o -
hybridize

. » .5 — - . =

-
s orbital p orbital
Two sp hybrid sp hybrid orbitals

orbitals around the nucleus



e Cau hinh dién tu ¢ trang thai lai hoa cua
Be: 1s2? 2(sp)?

T 1

Ls 2sp 2p

/ Be 2sp hybrid orbitals
/

B FTHR4 ' RBec @ W L®
® o 4

F 2p orbitals -
- Bonding orbital overlap



Ta¥® chuung spBeF,

Be :

S P P P
A A

Kich thich: L1 ] LI
S P P P
A A

aip chuting: LI [

SPp SP P P

HNC-A



Ta¥® chuung sp

Formation of two sp hybrid orbitals

‘ <

\) A

5

oy

o~

“"--.._._\__h_}r

pv
z

~
sp

Gl >

Two sp hybrids

"l-_-

e

Hybridization

—

e

|E |Z
r.r'
—

s

| px |pz
z 4
| |
s /’
—
| px |pz

Atomic p orbitals not used
in hybrid set

Harcourt Brace & Company items and derived itermms copyright ©1998 by Harcourt Brace & Company
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* Caaau hinh iniean tr cua Boron trong BF3

1

1}

1s 25

s orbital

Promote
» |11 1
ls
hybridize
= + e
p erbitals

Hybridize

sp? hybrid
orbitals

1l

1

1

1s

(trigonal planar)

2sp°

2p



Ta® chuung sp? :BF,

A A
B : |l |
S P P P
A A A
Kich thich: LI [1 1]
S P P P L
A A A 8 SD2
aip chutng: LI 11T [] =
v s b Lo

HNC-A



Ta¥® chuung sp?

Formation of three sp2 hybrid orbitals
4 z A
| ) s - s
— — ——
§ e ’ A‘/ ‘ Y x/ y
b, P, Ip.
U Hybridization U
< <
sp? -
— / T
2 sp? Atu-mic
Three sp? | .-~ 3 )’ orbital / Hﬁ"""}r
hybrid \IQ 120° unused in ¥
orbitals - hybrid set | p,
Harcourt Brace & Company itermns and derived items copyright ©1998 by Harcourt Brace & Company
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P i bridiz
WA | —m[n] [ ][] ] =222 (1] {1 ]1 ]
s 2s 2p s 25 2p 1s 2sp?
4
o " ® hybndize
.+ e . 5 . T .
. * i -
: M
5 orbital
p orbitaly
sp® hybrid
orbitals
(tetrahedral)



Ta® chuung sp’ CH,

A A A

- R
S P P P
A A A A
Kich thich: | | 1] | ]
S P P P

aip chuting: LI LT[ 111

Sp3 sp® sp* sp®

HNC-A




Ta¥® chuung sp°

Formation of four sp3 hybrid orbitals

\E A Z
~ - ~
e — — —
A y / y y
b} X X X
‘ P p}' Px
" Hybridization
sp?
sp? sp?
Four sp3
hybrid orbitals
sy 3
5P 109.5°
Harcourt Brace & Company itermns and derived iterms copyright ©1988 by Harcourt Brace & Company
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» Caadu hinh iniean tr cua Oxy

lone pairs available for honding

A7
1] (141 1

Hybridize

11 1 - L1
s 25  2p s 2sp°
e
v . hybridize
T R . . — O
. . # .
s orbital H _
H
p orbitals
sp® hybrid
orbitaly
(tetrahedral)



lone pair available for bonding

FPromote \ '%

TIMIRERE » 11] [1H[1 [1 |1

Hybridize
s 2s 2n 1s 25p°

O%o

sp? hybrid

HNC-A orbitals

(tetrahedral)



* Caaau hinh iniean tr cua Phospho trong

Promote

1] [1]1]1 [ — [1[1[1]1]1 [

bridize
3z 3 3d w 3spid 3d

Trigonal Bipyramidal



Ta¥ chuung sp’d vag sp>d?

HNC-A



Cauc kiau laihoau

Valence E lectron Pair Num berofObials Hybrid Orbials
G eom etry
Linear 2 Sp
Trigonal Planar 3

Sp
Tetrahedral 4

Sp
Trigonal Bipyramidal 5

sp d
Octahedral 6

HNC-A sp d



Cauc daing tai chuiing

Geometrical Arrangements Characteristic of Hybrid Orbital Sets

Atomic Hybrid
Orbital Set Orbital Set Geometry Examples
sp Tuo sp BeF; HgClz
s Three sp? BFs, S04
T Q_Dﬁal
planar
spp Four sp? CH4, NH3z, H20, NH 4%

Tetrahedral



Cauc daing taip chuiing

Geometrical Arrangements Characteristic of Hybrid Orbital Sets

Atomic

Hybrid

Orbital Set Orbital Set Geometry Examples
— |
spppd Five .Eill'.-'-‘%iII Z:-.'";:..._.. ,- PFs, Sk, Brla, 5bCl 52_
1200
Trigonal
bipyramidal
spppd L d Six sp H* SFg, ClFs, Xely, PE,




Cac kiéeu lién két C-C




Vi dui

H H
I I
Coang thouc Lewis H—C\:/C—H
CaHas Tam giauc

ca Li€an keato Liean keatm

_Sp



the set of orbitals sp® + p sigma (o) bonds

overlap of p orbitals leading to pi (x) bond



Vi dui

\
Thaung hag8@

HCN:

Lissh®ask Tt

Liean keat O

Liean keat Ba goam 1 o vag 2 1



Vi dui

Z%)Z
CH,O: H—(%—H
Tam giauc - Sp

~ Liean keato Ljedn kedt
HNC-A



Sigma and pi bonding in formaldehyde

H,CO sigma bonds and nonbonding pairs

H—_ .
sp? .
e 5 )
C 0 \
unshared
3 " electron pairs

H e

C 0]
) / \.‘

7 bond in H,CO

Harcourt Brace & Company items and derived items copyright ©1898 by Harcourt Brace & Company
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KHEAM KHUYEAT CUUA
THUYEAT VB

e SOI toan taii cuta H,*

* VB:
- Khoang thea toan taii H,* do moai liean
keat chae nodic thoic hiean baeng 1
electron duy nhaat

* Thoic tea:

- H,* toan taii vag khau bean voong

- (naéng 166ing liean keat trong H,* lag 255
kJ/mol)

HNC-A



KHEAM KHUYEAT CUUA
THUYEAT VB

* Liean keattrong F,* bean hén trong F,

* VB:
- liean keat cagng bean khi maat noa
electron gioda hai nguyean tol cagng loun.
Khi hea F, bo maat ii 1 electron thi maat
Noa electron sed gialm ni lagm cho liean
keat trod nean keum bean hon.

* Thoic tea:

- liean keat trong F,* (320 kJ/mol) bean hén
N nan kedt trona E- (155 kl/mol).



KHEAM KHUYEAT CUUA
THUYEAT VB

e O, thuaidn Hg (toan taiielectron nodc
thaan trong phaan ©u 0,)

* VB:
- Trong phaan toél O, khoang cogn electron
nNoac thaan. Do nou O, sed cou tinh nghoch
tog (khoang bo nam chaam huut. )

* Thoic tea

- O, cou tinh thuaan tég touc lag bo nam
chaam huut. Nieau fou chdung tol raeng
trong phaan tod O, vaan cogn cou electron

~N

NoAac thaan choa ahelin caen

HNC-



KHEAM KHUYEAT CUUA
THUYEAT VB

* Khoang giali thich nodic hiean
to6ing quang phoa culia calc
phaan tou coang houa tro.

HNC-A



THUYEAT VAAN NAD PHAAN
L o 1 § S —

MOLECULAR ORBITALS
mOUG roang khaui nieam
hagm soung cho hea phaan
tod

HNC-A



Luaan nieam

1.

4.

Trong phaan tod, cauc electron cudng toan
tali 640 nhoong traing thaui rieang gioang
nho trong nguyean to

. Traing thaui culia cauc electron fid0ic bieau

diean boudi cauc hagm soung ¢,,, goii lag
cauc orbital phaan tod.

. Cauc electron trong phaan tod cudng

chieam cauc orbital phaan tod tuaan theo
cauc nguyean lyu bean voong, nguyean lyu
Pauli, quy taéc Hund.

Vieac xauc nonh cauc hagm soung phaan
tod (¢,,,) NOOIC thoic hiean baeng cauch

HNC-A.

aiatit nhoaona trinh corina Schrodinaer cho



Do tauc duing toong hoa gvoa
cauc haxnhaan vag electron trong
hea phaan t©Wu,vieac gauiphoong
trinh Schrodinger lag raatphouc
ap.

N ea ién gialin houa vieiic giatiinagy ta
chaap nhaan cauc giau thuyeatgaan nuung

HNC-A



cauc gau thuyeatgaan
nuuing 00000000
1. Cauc orbital phaan tod nodic hinh
thagnh tog soi toa hdip tuyean tinh
cula cauc orbital nguyean tod.
2. Cauc orbital nguyean tod tham gia toa
hoip phali thoal nieau kiean:
* Cou naéng l66ing gaan nhau
* Cou tinh noai xéung gioang nhau
3. Chae cou cauc orbital houa tro moui
Aoung goup vago soi hinh thagnh
orbital phaan toG. Cauc orbital
Lwchguyean tol 64 Ioup vou bean trong

~ O =«
LhaaAna ha Fhav AAA T




cauc gau thuyeatgaan
~ ~

* 4. Tugy theo kieau toa hoip mag sed
taio thagnh cauc orbital phaan tol cou
tinh noai xdung vag naéng 166ing khauc
nhau nho sau:

- Toa hoip RAodi xdung qua truic sed taio
thagnh cauc orbital phaan tod o

- Toa hoip fAodi xdung qua maét phalng taio
thagnh cauc orbital phaan tod m

- Toa hoip dodng taio thagnh cauc orbital
phaan tod cou naéng |60ing thaap goli lag
cauc orbital liean keat (kyu hieau lag o,

hoaec )

LaT0a ho6ip aam taio thagnh cauc orbital

phaan tou cou naena looina cao goll lag




Phaan tou H,

H, chdua orbital liean keat o,, vag
orbital phaldn liean keat o*,.

Energy

“ '@

1s 1s

H Atomic orbitals H, Molecular orbitals




Phaan bu ,)vouiX lag nguyean toa chu
kyo 2

SOi toa hoip culia cauc orbital nguyean
tol thagnh cauc orbital phaan tod

ls + 1s -0,,, 0,

2S +2S - O,, 0,

(2 & 2py’ 2p ) + (2px’ 2py’ 2pz)
T ’ T, . 0,2 0,

2py? " 2py 2px? " "2pX 2pz' 7 2pz
Giau soU truic Z trugng voui truic liean

kat



Phaan tou O,

Sol hinh thagnh o, . MO:

HNC-A

2Pz

2P

2pz




Phaan tou O,

Soi hinh thagnh 1, MO:

2pX

2p

HNC-A T[pr



Phaan tou O,

Sol hinh thagnh ™,  MO:

2PX

2px _2px

HNC-A ™

2PX



2p 2p
) y o 2
HNC-A d Py




Cauch saép xeap nian tou rong MO

caau hinh niean tod cula 2 phaan tod
gioang nhau khoang cou to6ng tauc sp
(naéng l6ding s vag p cauch xa nhau)
VD: Phaan tod O , F , Ne

HNC-A



Cauch saép xeap nean tOu trong
MO

caau hinh niean tod cula 2 phaan tod
gioang nhau cou téodng tauc sp (nhaéng
|160Ing s vag p gaan nhau. VD :phaan
tol He2; N2

(Glslk)< (0-15) <(O-Zs|k)< (O-Zs )<

HNC-A



SO noa orbitalphaan tou cou toong
tauc sp

A —0*2p
E o —2p

o2p
N — —T12p

S~
ss
~

2S

1s



2p 2p

Muc nang lugng s va p gan nhau




CAUCH SAEP XEAP ELECTRON

1. Toang soa electron culla cauc orbital phaan
to0 baéng toang soa electron houa tro
noung goup bddi cauc nguyean tod

2. Cauc electron saép xeap vago cauc orbital
phaan tolu theo traat toi naéng 166ing tog
thaap nean cao (nguyean lyu bean voong)

3. Moai orbital phaan tod choua toai na 2
electron, hai electron nagy phali cou spin
ngoo6ic nhau (nguyean lyu loali trog Pauli)

4. Khi saép xeap vago cauc orbital cou naéng
|106ing baeng nhau cauc electron saép sao

~ cho toang soa spin lag coic naii (quy taéc
"NBund)



B aac lran keat

“**Noa bean cula liedn keat trong phaéan
tol Nooic xauc nonh thoang qua giau
tro BAAC LIEAN KEAT

<BAAC LIEAN KEAT = (Toang soa
electron trean orbital liedn keat - Toang
soa electron trean orbital phain liean
keat)

“*Baac liean keat cagng I6un thi liean
keat trong phaan to6G cagng bean.

“*Khi baac liean keat = 0 hay <O thi liean

nikeat khoang toan taii.



Cau hinh dién tu cua mot s6 phan tu don chat
cou tHong tauc sp

Phan tu H, (c1s%)? (c1s*)°

HNC-A



Vidui

HeBaac LK =%(2 - 2) = 0 phaan té0 khoang toan t:
A —0%2p
E /’,::j:: — _T[*Zp
o2p
N — —T12p

S~
ss
~

2S




Vidui

He,~» Baac LK =%(3-2) =%
A — G*Zp
E /’,::j:: — _T[*Zp
_—— — — — 2p
o2p
N — —T12p
OffZS A
p T 25
-02S
T La*ls
AI [ - - R = AI I; 1s




Vidui

N,: Badc LK =%(10 - 4) = 3

A
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Soitoong tauc 2s -2p

»Khi naéng 166ing culia orbital 2s vag 2p
cauch xa nhau (cauc nguyean toa cuoai
chu kyg nho O, F), so1 toong tauc giooda
2s vag 2p khoang fiaung kea do fou
cauc orbital i, , vag 1, cou naéng 166ing
cao hon orbital a2p

»Khi naéng 166ing culia orbital 2s vag 2p
khau gaan nhau (cauc nguyean toa
naau chu kyg nho B, C, N) , soi todng
tauc gioda 2s vag 2p lag naung kea do

HY}eU cauc orbital i, vag m, cou naéng



Soitoong tauc 2s -2p

Voui phaan tot O, vag F, orbital o,, cou
naéng [60ing thaap hon orbital .

Energy of 15 p
molecular orbitals —»

Increasing 2s-2p interaction

Y




Cau hinh dién tu cua mot so phan tu don chat
khoang cou t66ng tauc sp




Vidui

Phaan tol O,, F,, Ne,:

A

E

ols

2S

1s



Vidui

O,Baac LK=%(10-6)=2 t
\\g*Z

A

e A

A
I

Nuaah toog

-,
7
7 ’ A
7
A A A el :
-, P Se S
.- ~
LEe >
<
\\\\\
~ \\\
~ ~




Soitoan taiicuua H.,*

H-H ¥an daonquyén +f H'

#—“ A
J’ .“ o \""‘
Ndng krng H' 1_1_(\ "-TTS H' T 15_(; ,"475 ‘_\
g '\ g ! ‘\+r ¥an daonquyén +f H
_HJ Ang kreng T
| ¢ |

o / wnguongiensl =431 T/ mol

n dg0 ¥n ks Ningangn ks = 200 k] /mole

SR ‘
C4uhinh di2n $§ clia phdn
(g )2 Chubinh ditn 1 ciaphdn 8 | (0 15) hith dén +f ciaphan +
ls



liean keat trong F,* bean hén liean keat

ttong F,

E |

2

L=

47 me
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P e
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G4u hinh dign td : (0252 (027 (02,)2 (2p)4 (72,%)

Bﬁcllénké't:%(2-2+2+4-4):1 LIén két don

HNC-A

G4u hinh dign tlr : (02.)2 (02:,*F (02,)2 (mz)* (m2,%) 3

1

Bicllenkét = = (2-2+2+4-3) = 1.5
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Cau hinh dién tu cua mét s6 phan tu hop chat
(cac nguyén tu khac dién tich hat nhan)

P 2p
2p 2p

Muc nang lugng s va p gan nhau

Po] @
O
| Ry
O
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Vidui

Caau hinh niean tod cula phaan tol cou
2 nguyean tod khauc nhau

NO :N: 1s22s22p3cou 5 niean tod houa
tro
O : 1s22s22p*cou 6 niean tod houa
tro
"N3%ou 11 Riean to0 hoat tro G loup 2

") (0@ ) (0 ) (m ) (m ) (o ) (m ®) (m ™)

HNC-A



* CO: C:1s2 2s2 2p2 cou 4 niean tou
houa tro

* O:1s2 2s2 2p4 cou 6 niean tou houa
tro

praN@ceou 10 Aiedn tou hoau tro 64 16up 2

(0 (0.) (0 ) (@ ) (m ) (m ) (o ) () (7

HNC-A



Cau hinh dién tu cua moét sé6 phan tu hop chat
(cac nguyén tu khac dién tich hat nhan)

AO H MO HF AO F
1s @
- 2p
—@— —({D— 2s
2S
—f—  —@— 1s
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