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9.1. Quan diém chung ctia MO

* Phan ti la “hé nguyén tir phire tap” gf‘)m hé hat nhan va cac electron thubc
vé hé hat nhan — electron chuyén dong trén cac MO (Molecular Orbital,
van dao phan t)

« V& toan hoc: ham séng mé ta chuyén ddng cua electron trong phan t& goi
la MO, MO 14 td hop tuyén tinh cta cac AO:

Pho = C P+ G, W
Y, WYg: AO cua nguyén tir A, B
C,, C,: mtrc d dong gop cua V¥, va Wg vao ¥y,
co n ¥, tham gia vao MO - tao n MO
MO c6 dac tinh twong tw AO:
- ¥,,02: Xac suat bat gap electron trong phan tir
- Electron phan b vao cac MO c6 nang lwong thap dén cao

- M&i MO chtra tbi da 2 electron dbi spin

ongThanCong.com
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9.2. Diéu kién tao MO tir cac AO

» Diéu kién dé cac AO c6 thé xen phu nhau
(t6 hop tuyén tinh v&i nhau) de tao MO:
- cac AO cé nang lwong xap xi nhau
- cac AO c6 doi xirng nhw nhau qua truc
nOI nhan
- cac AO phai gan nhau dang ké dé xen
phu hiéu qua
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Xen phu 2 AO gidong nhau

ia) In-phase overlap (add)

Y, =N (Ya+ ¥p)
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Tang mat do electron gilra A va B
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by Out-of-phase overlap (subtract)

Y. =N (¥,—¥p)

LIJZZNZ(LIJ2+LP2_2LIJ

B A B AB)
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Giam mat dé electron gitra Ava B
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So do nang luwong
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Xen phu p-p

- Xen pht o: dbi
xwng truc

- Xen phu &; bat dbi 2. 2.
xtrng qua truc nodi

nhan, cé mat phang
nut chira truc noi \/

(b)

T
nhan Q
, o 2p.
- MO plk*: c6 mat
phang nut vuéng
goc vai truc noi
——

nhan
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9.3. Phan t&r 2 nguyén t&r ddng nhan chu ky 1

H2
Cau hinh electron: c,.2

H»> Molecule

(a)
BLK=1

(twong &ng lién két don)

He,
Cau hinh electron: 6,2 ¢';?

-
=
5| 1sEm . 15
g Sl i
He atom *, /" He atom
% -
Heq Molecule
(b)
BLK=0

(phan t& khéng ton tai)

Bac lién két (bond order) = ¥ (n — n*)
n, n*: sO electron trén van dao lién két va phan lién két
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9.4. Phan t& 2 nguyén t& ddng nhan chu ky 2

Xen phii p-p —le® o >
(giastirucz o o o @ — : R
— '
la truc ndi nhan) 2p, 2p, -~ “2p,
11-'*2;;(
ﬂ*Ep
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So do nang lwong MO trong cac phan tee O, F,

Energy
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So d6 nang lwong cac AO 2s va 2p
cla cac nguyén ttr chu ky 2
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Atomic number

Atomic orbital energy/kJmol™

- Dau chu ky: 2s va 2p ¢6 nang lwong gan nhau > cé twong tac s-p
- Cubi chu ky: 2s va 2p c6 nang lvong khac nhau = khdng ¢6 twong tac s-p
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Atomic orbitals Molecular orbitals Atomic orbitals Atomic orbials Malecular orbitals Atomic orbitals
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Cac phan tw chu ky 2

Large 2s-2pinteraction Small 2s-2p interaction
B, C, N, o, F, Ne,
o5 | B e L L] [
L L] L[] me L1L1 N [t
T L ALy [
mp 111 [N (WM | e (0] W] [
of 1] i 0 I S T R T B Y
Oos |1 N N Tos L] m 1]
Bond order 1 2 3 2 1 0
Bond energy (kJ/mol) 290 620 1 495 155 —
Bond length (A) 1.59 1.31 1.10 1.21 1.43 —
Magnetic behavior Faramagnetic Diamagnetic Diamagnetic Faramagnetic Diamagnetic —
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Energy

9.5. Phan t&r 2 nguyén t&r di nhan

*
¢MO

- Sai biét nang lwvong cua
cac AO cang nho (AE nho):
xen phu cang hiéu qua

- Pbéng gbép cua 2 AO vao
cac MO la khac nhau

- ¥,,, mang nhiéu tinh Y
hon; ¥, mang nhiéu tinh
X hon
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Cac phan t& 2 nguyén tu thudc chu ky 2 khac

CO N O ClO

2px? 2py

O x — —_— —
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bond order:
magnetic:
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9.6. Thuyét day

Orbitals cia nhiéu nguyén tdr
xen phu nhau - day orbitals

Band gap: nang lwong cach
biét gilra 2 day hoa tri (chtra
cac electron hoa tri) va day

trong (khdng chira electron)

Band gap I&n = hop chat
cach dién (trwdng hop a)
Band gap nhd = ban dan
(trwo'ng hop d)

Day hoa tri lién véi day trong
- dan dién (trworng hop b, ©)

Energy

Metallic conductor

Insulator
Metallic conductor

Semi-conductor

(a) (b) (¢)

(d)
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