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8.1. Sw tao thanh lién két cOng hoa tri theo VB

« Xay dwng tir y twédng cap electron dung chung cua
Lewis: khi 2 nguyén t& A va B “lién két” v&i nhau, cé su
xen phu cua cac AO cua chung, va trong vung xen phu
cO cap electron ngwoc spin

» Pua tinh toan gan dung vao co hoc lwong tr dé mé ta
sw tao thanh lién két céng hoa tri:

Khi 2 electron (1) va (2) di chuyén gitra 2 nhan nguyén
t&r A va B, W. Heitler va F. London dé nghi phwong trinh
song co dang:

VY=C, Yan) Vet Co Yap) Yy

C,, C,: mtrc dd dong gop cua cac thanh phan twong tng
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Phan tir H,

- Gia tri thwe nghiém: E, , = 458 kd/mol, r, , = 74,1 pm
- Heitler — London: ¥ =¥y W) + War) e
- E, =303 kJd/mol, r,, = 86,9 pm
- B& sung hé sb chan
- E, =365 kJd/mol, r,, = 74,3 pm
- Co sw tham gia cla lién két ion:
H-Ho H H o H Hf
Y=Yy ¥ee) * Yapew T AYanYae + Y50 Tee
= (1-0) ¥eong hoatri + & Fion

- E =388 kd/mol, r, , = 74,9 pm
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8.2. Diéu kién tao lién két cong hoa tri theo VB

- 2 nguyén t tao lién két phai & kha gan nhau = sw xen phu
cua cac AO
- C6 2 electron trong vung xen phu
- Diéu kién dé cac AO xen phl nhau:
- Cac AO phai c6 nang lwong xap xi nhau (ddéng nang)
- Cac AO cung dau trong ving xen phu

- Hwéng xen phu thich hop - xen phu cwc dai
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8.3. Cac kiéu xen phu co ban

Xen phtu o Xen phu n

7 bond

Internuclear
axis

Overlap region

Overlap region

H/ Cl Cl\ Cl PP
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8.4. Dac diém cua lién két cong hoa tri VB
- S xen phu cua cac orbital hoa tri:
Nguyén t& chu ky 1: 1 van dao hoa tri = tbi da 1 lién két
cOng hoa tri
Nguyén t& chu ky 2: 4 van dao cong héa tri > tbi da 4 lién
két cOng hoa tri (theo Lewis)
Nguyén t& chu ky 3: 9 van dao hoa tri > nhiéu hon 4 lién
két cOng hoa tri
> Kha nang tao lién két cong hoda tri clia cac nguyén tlr cé tinh
bao hoa

- Mudn tao lién két cdng héda tri: can co xen phl cwe dai = lién
két cdng hoa tri cé tinh dinh hwéng = thuyét tap ching van dao

ongThanCong.com om/tailieudientucntt
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Phan ttr BeCl,

,

Be [He] | —————  Bc [He] L1l T3
U ! s
N

—_—————————

2 AO “trdn lan” nhau = 2 orbital tap chuing (lai hoa) sp

— po—»

sp hybrid

25 2p, sp hybrid
Pinh hwdng 2 orbital lai hda sp: thang hang (goc 1800)
Be + Be — Be

2x 2p two sp hybrid orbitals
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Phan tdr BeCl,

Sv tap chung AO cua nguyén twr Be:

Be + Be — Be

25 2p two spr hybrd orbitals

Sw xen phu gilra cac van dao tap chung sp cua Be va
cac van dao p cua CI

Cl | Be ] Cl

l\\__ ,/f lu-:-mh:rl:-nd:. o Ec\__ ,/f
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8.5. Thuyét tap chiing van dao (hybridization)

Pé tao céac orbital dinh hwéng thich hop cho sw xen ph,
cac AO co thé “trén 1an” v&i nhau > orbital tap chiing
(orbital lai hda, hybrid orbitals)

Sw lai hda chi xay ra cho cac AO cua cung 1 nguyén tw

n AO cua cung 1 nguyén t&r - n orbital lai hda c6 hinh
dang va nang lwvgng twong dwong nhau

Toan hoc: orbital lai hda tao béi té hop tuyén tinh cac
AO nguyén tu:

Vidu: W3 =a W + bWy, +CcW¥y, +d W,
Cac dang lai hoa thwdng gap: sp, sp?, sp?, sp3d, sp3d-?
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Cac dang tap chung hay gap

Geometrical Arrangements Characteristic of Hybrid Orbital Sets
Atomic Hybrid

Orbital Set Orbital Set Geometry Examples
sp Two sp BeFz HgClz
spp Three sp? BF:, SO
Tri Q_DI‘IEil
planar
sppp Four sp? CH,4, NH3, H20, NH 4*

Tetrahedral
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Cac dang tap chung thdng thudng

Geometrical Arrangements Characteristic of Hybrid Orbital Sets

Atomic Hybrid
Orbital Set Orbital Set Geometry Examples
s Five sp PFs, SEi, BrFs, SbCl&

Trigonal
bipyramidal

spopd L d Six sp = SFg, ClFs, XeF;, PEs
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Lai h6éa sp?

H

H

CuuDuongThanCong.com
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C lai hda sp?

Su xen phu dé tao lién két

one T bond
f."ﬂll ane T hond
i ik
/ I'. ‘.- \I".,
|I 7 | iT
ap I|I " H . 7 \‘\ H
= | L
== s C s C '+ Z
f III -""\ . \
¥ ; H y
ap sp- (T i

- Orbital tao lién két ©: khéng lai hoa

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Phan to C,H,

C lai héa sp o
N 1
: 1= _—— P 2

© [Hel 1l iﬂp hybridze ~ = 1] ijpi Py 2Ps -
| 25 i
Xen phi o Xenphlocvan
Py, P P,
H . C . C - H
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Duw doan lai héa nguyén tr trung tam
Dwa vao cong thuc Lewis:

s6 AO tham gia lai hoa = s0 lién két 6 + sb cap
electron khong lién két

(AO tao lién két n: khéng lai hoa)
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Giai thich sw tao lién két theo VB

« Viét cong thirc cau tao cua phan tor
(Lewis)
« Du doan lai héa cua nguyén tr trung tam

. Gjéi thich xen phu va sw tao thanh cac lién
két o va rt trong phan tw
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8.6. Thuyét VB va hé thong lién két rt giai tda
trong cac phan t& c6 cong thirc c6ng hwdng

Phan to C H,
C lai hoasp _

"R §

(a) o bonds (b) 2p atomic orbitals
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Hé thdong lién két &t giai tda trong phan to
C6H6

(a) Localized bonds (b) Localized 1 bonds (c) Delocalized 1 bonds

Alkan Benzen Alken
C-C(A) 1,54 1,40 1,35
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lon CO,%

Cac cbng thirc cdng hudng

0
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8.7. Acid — Base Lewis

- Acid Lewis: phan t& hay ion thiéu electron — c6 orbital
trbng — c6 thé nhan thém electron dé tao lién két cdong
héa tri: BF,, H*, AICI;, SnCl,, Co3*, Fe3*...

- Base Lewis: phan t& hoac ion con cap electron chua
lién két, co thé cung cap electron dé tao lién két cdng
héa tri v&i nguyén tr khac: NH,, H,O, F, CI-...

i rf‘*’%,;, ]i[ [l_] . ]I[ )
[—]—c|1: L — [-]—c|1: P E
H H

hase acid
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Phan &rng acid — base Lewis

BClayig) + NHalg) — Cl;B : NH;
acid base product
::':il: —— H )Cl: H
. | T
'(C1—B + “N—H — ‘Cl—B—N—H
o | R
:Cl: H 'Cl: H

+ ‘J——
p >
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Phan &ng acid — base Lewis - Sv tao phirc

MC13|:S:| + Cl_(aq_‘,l — ﬂlCL}_[aqj
acid base product

Cl: Cl:
| | .p""'-d_ T AL 15.-'p
CI—A_I + : Cl — Cl—Al—Cl hybridized

| |
:1;1: :t;l:

z + Cl- -
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Phan &rng acid — base Lewis - S tao phurc

SnCLif) + 2C1 (ag) —= SnCls™ (aq)

actd base
cl Cl ,_
I~ - T — cl

e 511 + 2CI —— e SN

Cl f,f H""--.. cl Cl 1
Cl

Cl

Sn is sp” hybridized Sn is sp d” hybridized

{tetrahedral) {oetahedral)
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Acid — Base Lewis - Su tao phure

Phirc chat [Co(NH.):]*" nghich tir lai hoa d*sp”
e
~ ™
3d 45 4p
Co™*: 3d° I A
NH: NH; NH: NH; NH: NH:

Co3*: Acid Lewis (nguyén t&r trung tam)
NH,: Base Lewis (ligand, phdi ttr)
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8.8. Cac "dai phan tt” cong hoa tri
Lién két Cdng hda tri trong mang tinh thé

C (sp’)_
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Sap xép clia cac nguyén tiy Cau trac 1&p cda than chi
C trong kim cuong

Weak
bonding
between
layers

hemistry — Zumdahl 2007
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Lién két n khédng dinh ché trong mét I&p cla than chi

Chemlstry Zumdahl 2007
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B-cristobalite, mét dang cau Si
truc cua Silic dioxit @ o0

Lién két cong hoa tri trong SiO,

Chemistry — Zumdahl 2007
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