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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU'

1. Pai cwong vé lién két hoa hoc
1.1. Phan tw

Gom mét s6 gigi han cac hat nhan nguyén tir va cc electron tuong tac
vo1 nhau, duoc phan bdé mdt cach xac dinh trong khong gian tao thanh
mot cau tric bén ving.

« Trong tinh thé, phan tir 1a toan b tinh thé khéng thé tach riéng.

« Trong phan tr, cac nguyén tir khdng con ton tai nhu cau trac ban dau
cua no.

e Ning lugng trong phan tir < tong ning lugng ctia CAC nguyén tir ban
dau — hé bén virng hon.
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

1.2. Lién két hoa hoc

Lién két hoa hoc 1a lién két duoc hinh thanh giira
cac nguyeén ti trong phan tir hay trong tinh theé.

e Lién két hoa hoc ¢c6 ban chat dién.
» Cé4c thong so dic trung cua lién két:

a. D¢ dai lién ket (1, pm)

La khoang cach giita 2 hat nhan cua cac nguyén
tir twong tac voi nhau.

« | cang nho — lién két cang bén.

Internuclear distance
(bond length)

199 pm

>| <

228 pm

a9

Br,
51 266pm

Covalent
radius

100 pm

114 pm

133 pm
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

b. Goc lién két
La goc tao thanh boi 2 doan thdzng twong twong noi hat nhan nguyén
fir trung tam voi 2 hat nhan nguyén iz lien ket.

O 1234 O
1240(' [ 125° : 10A\H /o.iwi
VCl~ H N _C H
e 2 M
?ﬁﬁ H O
bond angles bond lengths

Gac lién két cho biét dang hinh hoc (cau hinh khéng gian) ctia phan tir.
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

C. Néng lwong lién két (E,. , kJ/mol)
L& nang lwong can tiéu ton dé pha vo lién ket (Ep) cua mor mol phan

tir o trang thai khi.
* Phan tir AB: ’
E,. = EpI
* Phén tir AB,;:
— 1 —400
Elk - Epl 436
n =500 “r I |
E.T = lién két cang bén.

Internuclear distance, pm

E, lién quan dén do dai, bac, dd bén cua lién két.
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

2. Lién két cng hoa tri (LKCHT)
2.1. Phwong phap lién két hoa tri (Valence bond)
Noi dung co ban cua phwong phap VB
2.1.1. Khai niém vé LKCHT
» LKCHT dua trén cdp e ghép déi c6 spin nguwoc nhau va thudc vé cd
2 nguyeéen nir twong tac (2 e — 2 tam).
H
r‘\ 1
o

H 0\H + HY -[ H/<H]+
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU'

 LKCHT duogc hinh thanh do sy che phu
1an nhau gitra cac AO chtra cac e doc than
ctia CAC nguyén tir tham gia tao lién két. O O
* PO bén cia LKCHT phu thudc vao do
che phu cac AO. D6 che phu cac AO phu
thuoc vao kich thuéc, hinh dang cua AO
va huong che phu.
» Pé che phu cang I6n thi lién két cang bén
va lién két dwoc tao thanh khi d@é che phi
dat cuc dai. )

H 1 s Ho 1 s
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

v' Anh hu:c"mg cua kich thuéc Orbital

H
Q c><) E— @@
1s 1s-2px overlap
H
@ - A — k)&
1s 1s-3px overlap

v' Anh hu:(mg cua hinh dang orbital

m<®><)<0@><)

2s-2s overlap 2s-2p overlap 2p-2p overlap
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CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

v" Anh huodng ctia huéng che phu orbital

is equivalent to - z
2p. 2p.
¥ MO bonding
(a)

(b)

OO DO Oo— o0

2p. 2p,
X E X ‘
ok L

—»

llllll

(c)

9 9

(a), (c): che phu cac ham song 5 0
cung dau — tao lién két.

(d)

(b), (d): che phu cac ham song

khac dau — phan lién két. é Q . g Q
0 V0

2p, 2p,
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CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

Py j Py s

che phu khéng d6i xtimg — khong tao lién két.

= LKCHT co tmh dinh hwong, bao hoa va co cuec.

Isolated atoms Covalent bonds
) + rj"‘ 3y
&
& ’ e _
che phu cac ham song
. 2 A 1A HUE | s e 4] (4 [Y
cung dau — tao lién két. - = 5
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

2.1.2. Kha ning tao LKCHT ciia nguyén to va tinh b&o hoa cua
LKCHT

a. Co ché va kha niing tao LKCHT ciia nguyén to

» Co ché gop chung: Lién két dugc hinh thanh do sy gép chung 2 e
hoa tri doc than ctia 2 nguyén tir tuong tac.

Vidu: H-+ H— H:H GOB
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

Kha niing tao LKCHT duoc quyét dinh bdi sb e hoa tri doc than
cua nguyen tir nguyen to.

uy nhién, so e hoa tri doc than cua nguyén tir nguyén t6 co thé
thay doi (tang Ién hay giam xudng do su kich thich).

1 Pt
Ground state B |1, 2p Ground state C T # 2p
2s 2s
1 Pt
Excited state B 1 2p Excited state C T 2p
2s X
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‘ CHUONG 2: LIEN KET HOA HQC VA CAU TAO PHAN TU'

* Co ché cho — nhan: Su hinh thanh cip e gép chung ctia LKCHT chi
do 1 trong 2 nguyén fr tuwong tac dwa ra, con nguyén sr Kia nhdn

l a/(y - Bond breaks vaiiciflinas itk igieles
V1 du: H /
H:N: + H:Cl: — | H: N H [
H

H,N: + OH* - [H3N:H]+
/ N\

Cap e hoa tri tu do Orbital hoa tri tu do
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‘ CHUONG 2: LIEN KET HOA HQC VA CAU TAO PHAN TU

b. Tinh b&o hoa cia LKCHT:

S6 LKCHT cuc dai ciia nguyén t6 bang so AO héa tri ciia no.
— phan tir ¢ thanh phan xac dinh.

Vi du: cac nguyén to chu ky Il c6 4 AO hoa tri; chu ky 111 c6 9 AO
hoa tri.
2.1.3. Tinh dinh hwéng cia LKCHT va sw lai hda cac AO

Vi lién két duoc tao thanh theo nhitng hudng nhat dinh nén phan ti
tao thanh co cau hinh khdng gian xac dinh.
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

Vi du: Phan tir H,Te ¢d cau hinh khong gian dang goc, véi goc lién ket
HTeH = 90°.

Te: 5825p* H,Te

H-Se

D .G —

Nhung: .
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU'

a. Sw lai hoa cac AO va cau hinh khong gian phan ti

Lai hda 1a qué trinh 6 hop (trén lan) ciia cac AO trong 1 nguyén #r
voi nhau dé tao thanh orbital lai hda.

Sw lai hoa co cac dic diém:

v’ Orbital lai hoa tao thanh c6 hinh dang, ning luong hoan toan giong
nhau, nhung khac véi cac AO tham gia tao lai hoa.

v S6 orbital lai hoa tao thanh bang tong s6 AO tham gia tao lai hoa va
phan bo do1 xtirng trong khong gian.

v' CO nhiéu kiéu lai hoa: sp, sp?, sp3, sp3d, dsp? ...
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

! ! } A
| | = 2
| |
: ~£& + ™ : = -
[ - g Unhybridized——
: /}/ : >‘< >‘< 2p orbitals >*< %
: l | |
| | + +
i | 1 | T
: 2p, (empty) ] 2p, (empty) 2p, (empty) 2p, (empty ) 2p, (empty) - 1
| Y
| |
| I - ‘[ | |
£ e, o< |-@.|
| W ||
I
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+ e~ &
2s( e’)

Diéu kién dé cac AO tham gia lai héa:
Cac AO tham gia lai hoa phai cO: niang lugng gan bang nhau; mat do e
16m; mirc d6 che phu 16n.
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

b. Mot so kiéu lai hoa

I. Lai hoa sp

1 orbital s t6 hop véi 1 orbital p (ctia cung 1 nguyén tt) tao thanh 2
orbital lai hoa sp phan bé do1 xting trén mot duong thang, tao thanh

mot goc 180°. . A
sp g

: 180°
')_7

sp

Cl L Be 4 Cl orbltal @C ®
! T overlap \e
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‘ CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

ii. Lai hoa sp?

1 orbital s t6 hop véi 2 orbital p (ctia cung 1 nguyén tir) tao thanh 3
orbital lai héa sp? phan bo doi xing trén mot mat phang huéng dén 3
dinh cua tam giac déu, tao thanh mot goc 120°.

v

v - “<

) . Q kg ; o
N ,
g o

x |
S — A
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CHUONG 2: LIEN KET HOA HOC VA CAU TAO PHAN TU

nl

Isolated B atom

Unhybridized 2p orbital
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