CHUONG 2:
LIEN KET HOA HOC &
CAU TAO PHAN TU
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Nhirng khai niém co ban vé lién két hdéa hoc
Lién két cdng hoa tri

Lién két ion

Lién két hydro

Lién két Van Der Vaal



1.1 Ban chat cua lién két

» Cac loai lién két hoa hoc déu cung c6 ban chat dién,

do twong tac cua hat nhan nguyén tir va electron

» Chi c0 cac electron hda tri (electron I&p ngoai cung

tham gia vao lién két hda hoc)



1.2. D6 dai lién két

la khoang céch gitra hai hat nhan nguyén tir lién két véi nhau.

g

276 pm 205 pm

Vidu Lién két: H-F H-CI H-Br H-1
d (A% 0,92 1,28 1,42 1,62



1.3. GOcC hoa tri

La gbc tao thanh bdi 2 doan thang ndi hat nhan nguyén tr
trung tam v&i 2 hat nhan nguyén tr lién két.

@ ()




1.4. Bac lién két

Bac lién két la sb lién két tao thanh gilra 2 nguyén tir
twong tac truc ti€p véi nhau

Etan H C—CH blk =1
Eten H. =01, blk = 2
Etin HC =CI blk = 3




1.5. Nang luvong lién két

Nang lvong can tiéu tén dé pha hay lién két c6 trong 1 mol
phan tr & trang thai khi

E. =431 kj/mol

CH,k) £ C(l)+4HK) DEcy—70Q



» Nang luvong lién két phu thubc vao dd dai lién
két, do boi lién két.
» Nang luvong lién két cang Ion = lién két

cang bén

H—6—0-H 00 =

Bond length: 148 pm 121 pm 110 pm
Bond strength: 213 k] /mol 498 k] /mol 945 kJ /mol



Lién két cdng hoa tri theo Lewis (1916)

HF: Hz!.:..: H—l::::
0. H:iOH H-O-H
NH,: H:N:H H—I'\||°—H

. H

H i
CH,;  HiC:H H-C-H

H H






LIEN KET CONG HOA TRI THEO CO HOC
LUONG TU

PHUONG PHAP LIEN KET HOA TRI
(VB)

PHUONG PHAP ORBITAL PHAN TU
(MO)




Thuyét lién két hoa tri

(Valence bond-VB)

Nang lwor




Lién két cong hoda tri hinh thanh do sw xen phu cia hai
orbital, trong d6 c6 2 electron cé spin trai dau

Lién két cong hoda tri cang bén khi dd che phu clua cac
orbital nguyén ttr cang Ion




Cac kiéu xen phu

“ Xen phu truc lién NhaN e—)

Lién két sigma o

.



H - H

Cl-Cl

H - Cl
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% Xen phu truc hong (bénN) e—)

Lién két pi p
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Vi du:

Xac dinh cong thirc cau tao (s6 bac lién két, loai lién

két, goc hoa tri) cua cac phan tir sau: F, O, N, H,0.



Thuyét lai héa cac orbital nguyén tor

> Trude khi tham gia lién két, cac orbital s, p, d t6 hop lai
v@i nhau dé tao ra cac orbital lai hoa.

» Cac orbital lai hoa c6 nang lwvgng, hinh dang va kich
thwdc gibng nhau.

» CO6 bao nhiéu AO tham gia lai hda thi c6 bay nhiéu AO lai
hda tao thanh, va bo tri déi xirng trong khéng gian.

> Cac kiéu lai héa sp?3, sp?, sp, sp3d, sp3d?



Lai hoa sp

< Su t6 hop cla 1 orbital s va 1 orbital p dé hinh thanh
2 orbital sp.

< 2 orbital sp phan b déi xirng c6 cling truc nam trén
mot dwong thang (180°)

A
P

\ N4

180°




Formation of sp Hybrid Orbitals

{ One s orbital and one p orbital combine to form two sp orbitals. ]

y Y

€ 4 “x Hybridization . " i ‘“; i ::
’*" (<
iy

* . sp hybrid orbitals
s orbital py orbital [ sp hybrid orbitals J (shown together)

"l,\

(shown separately)

Unhybridized atomic
orbitals
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Lai hda sp?

Formation of sp? Hybrid Orbitals

5 orbital

[ One s orbital and two p orbitals combine to form three sp? orbitals. ]

py orbital

Unhybridized atomic
vrbitals

3 - +
: sp~ hybrid orbitals
py orbital - [ (shown tagether)

sp® hybrid orbitals
{shown separately)

“






Lai hda sp?

Formation of sp® Hybrid Orbitals

s orbital

8]

P, orbital

L . 2
i

[One s orbital and three p orbitals combine to form four sp? orbitals. J

P, orbital

Hybridization

X

Pz orbital

sp? hybrid aorbitals
({shown together)

atomic orbitals

L Unhybridized J

(shown separately)

[ sp” hybrid orbitals J




™

2S

2S

D3
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N

Ideal tetrahedral
geometry

|

Actual molecular
geometry

J
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Thuyét day nhau gitra cac cap electron hoa tri
(VSEPR)

ne pair
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Lone pair

————>
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Lone pair

Lone pair
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Vi du:

Xac dinh trang thai lai hoa cua nguyén tir C va céng

thirc cau tao cua HCHO.



Carbon unhybridized Carbon sp2
p orbital hybrid orbitals

Oxygen 2p
orEi_taIs

Hydrogen s
orbitals

[ One 7 bond J [ One o bond ]

LY 7
Y

[ Double bond J




Duw doan trang thai lai hoa

SO PIiEN TU TRANG THAI
(T.) LAI HOA

4 Sp
6 Sp?
8 sp3
10 sp3d

12 sp3d?

34



Tinh T,

Xét cac hop chat: ML, ML, ML

M: nguyén tir trung tam.
L: cac nguyén tir bién (ligand)

SO e héa tri
ciua M

Mo6i ligand
donggop 1 e

(trr Ova S)
J

Cong y(e):
néu la anion

Trir x(e): néu
|la cation
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Vi du

NO,

NH
NH
NO,

COZ

PHAN TU/ ION NGUYEN TU T, TRANG THAI
TRUNG TAM LAI HOA
co, C
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Tong so e tham gia lien ket

Bac lien ket = — \,
So lien ket c*2



P66 phan cwc cua phan twr

‘Momen lwd'ng cure ‘
o—Q)

Polar bond

[ No net dipole moment ]

Nonpolar




Copyright @ 2008 Pearson Prentice Hall, Inc.

N



3. LIEN KET ION

Lién két ion la loai lién két duwoc tao thanh nho lwc hat tinh
dién gilra céc ion trai dau

OLE 40
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Mang tinh thé ion

NaCl CsCl
Lap phuong tam dién Lap phuong tam khdi



Tinh thé NaF NaCl NaBr Nal
U, [kcal/mol] | 217 183 176 | 164 ]
Nhiét d6 s6i | 1695 | 1441 1393 1300]
\[°C]

Nhiét do 993 801 766 665 |
n.chay [°C] )

«



So sanh nhiét d0 nong chay NaCl va MgO

MgO T, =2500°C Mg2* 02
C NaCl T, =800°C Na* CI-

Attractive force Attractive force

0

276 pm 205 pm
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So sanh LK Cong hoa tri & LK ion

LK CONG HOA TRI

A <1,7 Ax > 1,7

Co tinh dinh huong Bat dinh hwéng

TINH
CHAT C6 tinh bdo hoa Bat bao hoa
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Sy phan cicion

Suw chénh léch dd am dién cua cac nguyén té cang
|&n tinh ion cda hgp chat cang cao.

AX Do 1on % AX Do 1on % AX B0 1on %

0,2 1 1,2 30 2,2 70
0,4 4 1,4 39 2,4 76
0,6 9 1,6 47 2,6 82

0,8 15 1,8 55 2,8 86

1,0 22 2,0 63 3,0 89




bién tich cation cang I&n, ban kinh cation cang
nho, tac dung phan cwc cang manh.




Ban kinh anion cang I&n, anion cang dé bi

bién dang

Tinh
cong
hoa
tri
tang
dan




Anh hudng clia s phan cuwc ion dén tinh chat cac hop chéat

> Su phan cuwc ion lam gidm do bén tinh thé cla hop chat

Chat LiF LiCl LiBr Lil
Nhiét do ndng chay (°C) 848 | 607 550 | 469

» Su phan cuc ion lam giam doé dién ly ctia hop chat ion
trong dung dich



4. LIEN KET HYDRO

La lién két dwoc hinh thanh b&i nguyén tir H linh ddng (H
lién két v&i 1 nguyén t&r c¢b d6 am dién I&n) vai 1 nguyén tor
cO do am dién Ion khac.

X&—H | Y

X, Y la cac nguyén tr c6 dé6 am dién I&én (F, O, CI, N)
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PHAN LOAI

“ Lién két hydro lién phan tu




% Lién két hydro ndi phan tr

|A\/

N

andehit salyxilic




Anh hudng cua lién két Hydro

> Lién két Hydro lién phan tir lam tang nhiét do soi,
nhiét dd ndng chay cta hgp chat

o C,H:OHcot,,t,. cao hon CH;OCH,
0 CH;COOHco t, t,.cao hon HCOOCH,
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> Lién két Hydro lién phan t&r véi dung moi lam tang
dd tan cua hop chat trong dung moi doé.

0 C,H:OH tan trong H,O t6t hon trong CH;OCH,



> Lién két Hydro ndi phan tir

So sanh tinh acid cua 2 acid sau

()

i W

OH %
OH

Acid ortho-hydroxy benzoic Acid meta-hydroxy benzoic



5. LIEN KET VAN DER WALLS

% La lién két dwoc hinh thanh gitra cac phan tir trung hoa

% CO tinh knong dinh huwong, khong bao hoa, khong chon
loc
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PHAN LOAI

* Tuwong tac dinh huwdng

91610
LDO0
OO0

Tuong tac dinh huong



“ Twong tac cam rng

@lO
EI e

Tudng tac cam ung



“ Twong tac khuéch tan

O O

l
D

Tuong tac khuéch tan



TINH CHAT

% Lwc dinh hwéng > Lwc cam rng > Lwc khuéch tan

% Lwc VDW cang I&n khi kich thwde (khoi lvong) cang
lon
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