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NH(’NG KHAI NIEM CO BAN VE
LIEN KET HOA HOC.

LIEN KET CONG HOA TRI
LIEN KET ION
LIEN KET KIM LOAI

LIEN KET VAN DER WAALS
LIEN KET HYDRO
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NH(’NG KHAI NIEM CO BAN VE LIEN KET
HOA HOC

>Ban chat caa lién két

>Mot so dac trwng lién két

>Cac loai lién ket
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Ban chat cta lién két

Electron hoa tri - ns(s), nsnp(p) , (n-1)dns(d),
(n-2)f(n-1)dns(f)

Lién két hoa hoc c6 ban chat dién (lwe hat)
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Mot so dac trwng lién két
Pwdng cong thé ndng
D6 dai lién két
Néang lwong lién két
Béc lién két
Goc hoéa tri

uongThanCong.com
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HE Bond Formation

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Repulsion (+)

Potential energy ———s-
o

Attraction (=)

Pwéng cong thé nang
Do bén lién két E, =436kJ/mol
Chiéu dai lién két d(H,)= 74pm

Internuclear
distance

—436 k1J/mol

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Dé dai lién két ( Bond Length)

* La khoang cach giira hai hat nhan cua hai
nguyén twr tao lién ket.

— 436 |———>

*7—’:
Eond Len’gth 74 pm Internuclear distance —

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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154 pm 198 pm 176 pm
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Chieu dai lién ket
phu thuoc vao
ban kinh nguyén
tir tao lién ket

H—CI

H—I

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chiéu dai lién
ket phu thuoc
vao bac lién ket

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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N&ng lwong lién két
Hy(k) — H(k) + H(k) AH=E,

— ‘
L]

=

—

2 0 — S G, G W G C— em— c— cm— c— c— e e, — e _Se——— LS
s 3

=1

L.

Qs

=

(5

Bond Length 74 pm Internuclear distance ——
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Table 9.10 Some Average Single- and Multiple-Bond Energies (kJ/mol)*

Single Bonds

436

C N
413 391
346 305

163

CuuDuongThanCong.com

0 F Si P

463 h65 328 322

358 485 — —

201 283 — —

146 — 452 335

155 565 490

222 —

201

Multiple Bonds
N=N 418 C=C 610
N=N 945 C(=C 835
C=N 615 (=0 745
C=N 887 C=0 1046
0=0 (in 0;) 498

347
272

284
293

226

https://fb.com/tailieudientucntt

432
339
192
218
253
381

Br
366

201
249
310

216
193

299
213

201
278
234
184
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Bac lién ket

» La s0 lién két tao thanh gitra hai nguyén
tir tham gia lién két.

Double bond 1 sjpgle bond

Acrylonitrile |

bond
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NO, c6 1 lién két m khéng dinh cho

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Lién két  d, (pm) E,. (kJ/mol)

C-C 154 346
C=C 134 610
Cz=C 120 835
N-N 145 163
N=N 123 418
N =N 110 945
Bac lién ket cang I&n thi lién két cang bén va

chiéu dai lién két cang ngan.
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Goc hoa tri
(AB, n22)

Linear Trigonal-planar Tetrahedral Trigonal-bipyramidal Octahedral

[i]
1% - 100.5° 0(°
||"‘::;:="|' | 10

90°

AY, Ay AY, AX,s A
Example: Bef, Example: BF, Example: CF, Example: PF; Example: SF

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Nang lwgng lién két

Lién két Bac Ik _Chiéu dai Ik E

HO—OH 1 142 pm 210 kJ/mol
0=0 2 121 498 kJ/mol

| /0 \ 1.5 128 ?
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Cac loai lién ket

Lién két cong hoa tri theo co hoc lwong tir
Lién ket ion

Lién ket kim loai

Lién ket Vanderwaals

Lién két Hydro
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LIEN KET CONG HOA TRI THEO
CO HOC LUONG TU

Molecules

ccccccccccccccccc
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MOLECULAR ORBITAL

THEORY — Robert
Mullikan (1896-1986)

THUYET MO

Phwong phap orbital phan tw (MO)

ooooooooooooooooo
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« VALENCE BOND THEORY
— Linus Pauling

ooooooooooooooooo
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Phwong phap lién két hoa tri (VB)
Quan niém vé lién két cong héa trj theo
phwong phap VB
Cac loai lién két cong hoa tri va bac lién két

Cac tinh chat cta lién két cong hoa tri
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Bai toan phan to H, Phwong trinh séng Schrodinger:

o2¥  o02¥  022¥ T 2 —~
1 2 N N L 87 m E_V/LP =4
ENE Oy 2 8,2 H
2 2 2 2 2 2
y=8 48 e e e e
5 M M1 far Taz Tor Ty

1 _
Y = o en w = 1 -
al \/? b 2 \/? e
Ham song mé ta chuyén déng dong thoi cué hai electron
wtoo=w oy we = v
5 al b2 H az b1

Khi 2 ngtlr H tién lai gan nhau, mét cach gan didng
¥y = C Y ¥ + c v ¥

H, 1 al b2 2 a?2 b1l

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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-Giai pt dwoc 2 nghiém: c; =C, = Cgq C,=-C,=C,

Ham doi xirng (11) Y =c, qjalqj tY ¥

Ham bat déi xeng(r) ¥ =c € ¥ -¥ ¥

al b2 a?2
E A

e 1
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b2 a2 bl

bl
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al energy —a

tent

Po

Repulsion (+)

-

(<)

iction

¢

Attr

Internuclear
distance

—— — 436 kJ/mol

QO

CuuDuongThanCong.com

O = H atom

https://fb.com/tailieudientucntt
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Luan diém co ban cua thuyét VB

v'Lk cht co s& trén cap e 1/ (pp cap e dinh cho - Ik 2e 2tam)

v'Lk cht dwoc hinh thanh do sw che phu cua cac AO hoa tri
(che phu duong )

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Luan diém co ban cua thuyét VB

v'Biéu dién lk cht nhwsau H:HhoacH-H

v'Lién két cang bén khi mat dé che phu cta cac
AO cang I&n

Pieu kién tao Ik cht bén:
Cdc AO c¢6 ndng lwong xap xi nhau
Cac AO cé méat doé e du Ion
Cac AO co cung tinh dinh hwéng
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Co ché tao lién két cong hoa tri

Co’ ché ghép déi (gop chung): | 1 + |

. Kha nang tao Ik dwoc quyét dinh b&i s6 AO hoa

tri chtra e doc than | 1

Chu y: sO e doc than co thé tang I&én nho kich thich

nguyént C [N (T[T | et |t |t

Su di chuyén dién t& trong qua trinh kich thich

thwdng xay ra trong cung mét 1&p.

ooooooooooooooooo
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Co’ ché cho - nhéan

Co’ ché cho - nhan

»Kha nang tao Ik dwoc quyét dinh bdi so [1

Tl

chat cho

+

chat nhan

va sb

»AO trong c6 thé co khi ng tl & trang thai kich thich

Vidu 0O:2s?2p22pi2pt

ooooooooooooooooo

—  O% 2s22p? 2p? 2p°
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—. Kha nang tao lién két cht (theo ca hai co ché) dwoc quyét dinh

b&i s6 AO héa tri ciia nguyén to:
- Cac nguyén t6 chu ky | c6 1 AO héa tri — tao tdi da 1 Ik cht
- Cac nguyén t6 chu ky 1l cd 4 AO hda tri — tao toi da 4 |k cht

- Cac nguyén t6 chu ky 11l cé 9 AO hoa tri — tao t6i da 9 Ik cht

> Lién két cdng héa tri c6 tinh bdo hoa

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

Hay cho biét trong sd cac phan t&r va ion
sau cau tir nao co6 kha nang ton tai.

NH,, NH,, NH,* ,NH:2*,SF,, CCl,
CCl., PCl., SF,, CCl,, IF. , BF:
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Tinh chat cua lién két cong hoa trj
»Tinh bao hoa

so lién két CHTcwc dai = so AO hoa tri ciia nguyén to.

»Tinh dinh hwéong

»Tinh c6 cwc va khong cwc

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Sw phan cwc cua lién két cong hoa tri

F-F H - Cl Na ClI

XE = XF XH<Xc X Na <<% ci

Lk cht dong cwc |k cht cO cwce Lk ion
Ho* — CI%

Cl bi phan cwc am

H bi phan cwc dwong

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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S phéin eure cud Ik cong hda i

Lién két nao phan cwc manh hon?

O—H O—F
y 3.09-2.1 3.5-4.0
A 14 0.5
_0 + 0 40 )
C, . o = N OF
- | | >

Sw phan cwc nguoc chiéu

ccccccccccccccccc
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Cac loai lién ket cdng hoa tri va bac lién két

Other Types of Bonding Interactions

Nodal
plane

Pi ()
o nodal plane

P r
Sigma (O) Delta (0)
cvlindical symmetry two nodal planes

Chu y: cac vung xen phua phai ciing dau

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lién ket Sigma (o)

1 .

Atoms approach each other /7 Overlap region —\

— ¢ Q — HuH/ a & o
H

Overlap region
— Cac AO che phu doc theo truc lién két
— Nhan truc lién két 1am truc doi x&ng.

— Lién két o khdng lam can tré sy quay tw do
cua cac nguyén tw quanh truc lién két

— D6 béen o(ns-ns) < g(ns-np) < o(np-np)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Sw hinh thanh lién két 9)

.9 — @

H
1s orbital
of hydrogen

H
1s orbital
of hydrogen

F
2p orbital
of fluorine

CuuDuongThanCong.com

H—H

H H; I
1s orbital Overlap creates
of hydrogen H—H & bond

F HF
2p orbital Overlap creates H
of fluorine H—F sigma (o) bond )

>
FoE

‘ - >—I
2p orbital Overlap creates
of fluorine F—F sigma (o) bond

https://fb.com/taili eum
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Lién két Pi ()

 Hai AO che phu & 7 bond
hai phia cua truc
lién ket.

- C6 mat phang phan
xwng chtra truc lien
két.

Internuclear
axis
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Lién két &

« Cac nguyén twr thudéc chu ky 2 c6 kha nang

tao lk m, ,

» Cac nguyén to thudc chu ky 3 tré di chi cé
kha nang hinh thanh lién két ©, ; hoac n 4

» S0 lién két n(ghép déi)= (s6 oxh) ... — sO Iko
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Lién ket don

Lién két do'n luén ludn la lién két o

H—H

One ¢ bond
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Lién két boi

Trong lién két bdi thi sé cd 1 lién két o phan con
lai sé la cac liéen két &

ooooooooooooooooo

H H
\C_C/ B
7 \ :N=N:
H/ H \

Onecobond plus ~ One o bond plus
one 7 bond two 7 bonds
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Lién két = khédng dinh ché

cap electron lién két khéng thuéc han
vé mot cap nguyén tlr nao ca ma phan
bo dong déu cho mét so hat nhan
nguyén tir ké can.
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Lién két &

Lién két 6 dworc tao thanh khi hai AOd
che phu bang tat ca bon canh.

Lién két 6 thuwong gap trong phurc chat
cua kim loai chuyen tlep hoac mot sé
hop chat cua cdac nguyén té thuoc chu

ky 3.
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The d orbitals of the delta bond

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bac lien ket
Bac lién két = 1+s0 |km, +s0 Ik m,4./sOcapngtir

BAc lién két co thé 1a sb 18 khi co mat lién két
khéng dinh cho

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

(a) Isolated atoms (b) H,S
Hiy | osovel by (]t [
ls 3s 3p

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi sao géc héa tri khéng la 90° ?

Bent

—~

Water, H;0
2 bond pairs
2 Llone pairs

104.5"°

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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THUYET SUC DAY CAP PIEN TU HOA TRI
Valence shell electron pair repulsion(VSEPR )

« Trong phan twr cong hoa tri AB,, cac cap
dién tlr héa tri lién két (o) va cap dién
tir hoa tri tw do cua A (néu cé) phai xa
nhau & murc toi da sao cho lwc day
gitra cac cap electron do6 co6 gia tri nho
nhat.

ccccccccccccccccc
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Dinh hwong trong khong gian cua cac
cap e lien ket(o) hoac e tw do quanh A

L 5

—~

1) _ ) )
*"2 chatgeé clouds, 3 charge clouds, 4 charge clouds,

linear trigonal planar tetrahedral

5 charge clouds, 6 chargé*clouds,
trigonal bipyramidal Octahedral

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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>S0 cap e quanh A sé quyét dinh
trang thai lai h6éa cua nguyén tw trung
tam A .

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lai hoala gl ?

»nguyén tw trung tam A st dung cac AO
s,p,d,f..trong ndi bé nguyén tir dem pha
tron (té hop tuyéen tinh) vé&i nhau dé tao
thanh cac AO lal hoa. Cac AO lai hda nay
sé tham gia tao lko v&i B hoac chiwra dién
twr tw do cua A.

ccccccccccccccccc
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Pac diem cac AO lai hoa

>S0 cap e(td+lko)quanh A =S6 AO tham gia lai hoa
=s0 AO lai hoa.
AB, ,s6 capequanh A=2 — Alai héasp, 2A0 Ih sp

»>Phan bo doi xtrng v&i nhau trong khdng gian

»Cac AO lai hoa c6 mirc ning lwong bang nhau
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Cac AO lai héa c6 kich thwéc hinh dang giong
nhau, mat do electron don vé mot phia.

—Cac AO lai héa cud A tao lko v&i B bén hon
so v&i AO khong lai hoa

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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»Diéu kién dé lai héa bén
- Nang lwong cta cdc AO tham gia lai héa xap
xi nhau
* Mat do e cua cac AO tham gia lai héa du Ién

 Mirc dé che phu cua cac AO phai cao
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Trong mét chu ky: AE,_,, T nén kha nang Lai Hoa |

Li Be B |C N O F Ne

AE,_»|1,9 |2,8 |57 |81 |11,4 |18,9 |22,6 |26,8

Trong mot phan nhém chinh: r 1 — kha nang LH |

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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So6 cap e quanh A={ Xe,, )AB, -8(2)n}+n
n22  Akhdng la cac kl chuyen tiép

So6 cap e quanh A = s6 cép e, + SO cip e,
=2 —>A:sp
= 3 —>A:sp?
=4 >A:sps
=5 —A:spsd
=6 —A:sp3d?
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Lal hoa sp
« SO cap e quanh A= 2 — A & trang thai lai hoa SP
+ AB, dang thang goc |k 180°
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LAl HOA SP
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Lai hoa sp

J px
oYf>
Combine (o generate
two sp orbitals

Which are
> represented
as the set

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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BeCl, (AB,)
so cap e quanh Be= ";(16 — 8.2)+2=0+2=2—sp

s 28 2p 1s sphybrid 2p
Be N N =1

- o
( Be

\ / Two sp hybrlds on B;\ /

ccccccccccccccccc
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Lai hda sp?
So6 cap e quanh A= 3 — A & trang thai lai héa SP?
AB,,AB,E - goéc hoéa tri 120°
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LAI HOA SP2

>0,

28

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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o8]
(o |

*

4 ; Py
Y:
Combine to generate
three sp? orbitals

(o

z " , 120
Y
4 Which are
= x % represented
as the set
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BF, (AB,)
sO cap e quanh B= "2(24-8.3)+3=0+3=3—sp?

1s 2s 2p 1S BAAO LAI HOA SpP?

B TN T T o 1

sp? hybrid orbitals

%

AT TN

- >

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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Lai héa sp?
S6 cap e quanh A= 4 — A & trang thai lai héa SP3
AB,, AB;E, AB,E, - goc héa tri 109928
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LAl HOA SP3

“ K
fxz” P

sp
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8]
N

X —_— e X

25
Combine to generate
four sp” orbitals

1
Which are represented
as the set

:

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CH, (AB,)
sO cap e quanh C= %4(8-2.4)+4=0+4=4—sp3

2s 2p Bon AO LAI HOA sp8
CHe]T™y T1T_ = t111.
ls

109°28’

1 ls

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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NH, (AB,E)
s cap e quanh N=1/2(8-2.3)+3=1+3=4—sp3

252 2p3 BON AO LAI HOA sp?
N[He] T 111 R
sp’ 1 unshared pair on
l‘l
Al Trigonal

A pyramidal

¢ 1 \
’I ’l' \‘
’_.,L#A \

, >
s -
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Hybridization
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H,0 (AB,E,)
s cap e quanh O = %4(8-2.2)+2=2+2=4—sp3

252 2p4 BON AO LAI HOA sp?3
O[He] T TNTT7T >NNTT

sp' 2 unshared pairs

q‘\\ Angular
\ (V-shaped
A bent)
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Anh hwéng cua cap dién tir tw do
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AB.

trigonal bipyramidal
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Lai hoa sp3d

Regions Hybridization
of high at central Hybridized
electron Electronic atom orbital
density geometry (angle) orientation
5 .- sp3d or dsp3
oT2190° 120°, 130“)
N
f, o
R "~
:6,{.,____ - "" -
f'f}\‘ ""'II-A %ﬂ A
-1
- & \
Nt ’Trl onal ‘HAJ
f
NN IR blpvramldal ' 5/6
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Lai hoa sp3d
Pk P [Ne]3s23p33d° — P* [Ne] 3s23p33d!?

Nel |4y ([t [t |1

Nel (b0

3s 3p 3d

el |41} (F I

spAd 3d
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sp3d hybrid orbitals on P
p orbitals on F

‘f’
9_
8
J
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AB, Lai hoa sp3d?

octahedral
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Lai h6a sp3d?

octahedral
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Lai ho& sp3d?
Sk,
S:[Ne] 3s?3p*—> S":[Ne] 3S5'3p33d?

Nel [ Hy] [ty |t |1

3s 3p 3d

el [+ttt

el |4 |4 |t b [t

sp3d? 3d
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linear

./1800\0

trigonal bipyramidal octahedral
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VSEPR

:Cl—Be—Ck

linear

180"\
*—@—o

trigonal bipyramidal octahedral

PCl, SF,
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Sécépe
o lien két
Loai ptw
AB, 3
AB_E 2

CuubDuongThanCong.com

VSEPR

phan t&

Tam?giéc
phang

goc

S6 cape
tw do S dinh hweng Hinh hoc
cuacape
0 Tanlgk%:
phang
1 Tanlgkm:
phang

A
B B
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Sé cap
Electron
Loai p tw Lién két

AB, 4

AB.E 3

CuuDuongThanCong.com

VSEPR

S cap
Electron Sy dinh hwdng Hinh hoc
Tw do Caccape Phan to
0 T dién T dién
. yea Thap tam
1 T dién p
giac

Go)
gl=tr— BL’L
C
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Loai ptw

AB,

AB.E

AB,E,

Sé cap
Electron
Lién két

A4

3
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VSEPR

S cap
Electron
Tw do

0

1

Sy dinhhwéng
Caccape

T dién
T dién

T dién
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Hinh hoc
Phan to

Tw dién
Thap tam
giac

Goc
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VSEPR

Sé cap S cap
Electrqn Electron Sy dinh hwdng Hinh hoc
Loai ptw Lién két Tw do Caccape Phan t&
Lwong thap Lwdng tha
AB. 5 0 J thap g thap
Tam glac Tam glac
AR E A . Lwong thap T dién
4 tam giac Léch

¢
Y,
-
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Loai p tw

AB.
AB,E

AB.E,

Sé cap
Electron
Lién két

S

CuubDuongThanCong.com

VSEPR

S cap
Electron Sy dinh hwdng Hinh hoc
Tw do Caccape Phan to
0 Lwong thap Lwong thap
Tam giac Tam giac
Lwongthap T dién
1 . n
tam giac Léch
2 Lwong thap Cher T

Tam giac
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Sé cap

Electron

Loai phtr  Lién két
AB. 5
AB,E 4
AB;E, 3
AB,E, 2
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VSEPR

S cap
Electron
Tw do

0

Sy dinh hudng

Caccape

Lwongthap
Tam giac
Lwongthap
Tam giac
Lwongthap
Tam giac
Lwdngthap
Tam giac

1\,
N

httyg //fb.com/tailieudientucntt

Hinh hoc
phan tw

Lwong thap

Tam giac
T dién
Léch

Chir T

Dangthang
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Sé cap
Electron
Loai phtr  Lién két

AB, 6

AB.E 5
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VSEPR

S cap
Electron Sy dinh hwdng
Tw do Caccape
0 Bat dién
1 Bat dién
B
B B
A
B B
(N ]
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Hinh hoc
Phan to

Bat dién
Thap
vuodng
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F | F
/
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Sé cap
Electron
Loai ph t Lién két

VSEPR

S cap
Electron
Tw do

AB, 6
AB.E 5
AB,E, 4
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0
1

Sy dinh hwdng
Caccape

Bat dién
Bat dién

Bat dién
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Hinh hoc
phan t&

Bat dién
Thap vuodng

Vuc?ng
phang
F | F
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C,H,
H,C=CH,

Two lobes
of a single
p orbital
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- @

One 7t bond

© 2004 Thomson/Brooks Cole
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H H
X 1/
a: H(ls)—C(sp?) C=( o H(1s)—C(sp?)
/ |\
H H

a: C(sp?)—Cl(sp?)

(¢) Hybridization and bonding scheme
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One 7 bond A second 7 bond

4"

. &«

\ COC -
i ~

» N\

jong than cong
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Lién két © khéng dinh ché C H,
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Bac lién két C-C = 1+3/6=1,5
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Tinh chat dién cua phan tr

« S dinh hwdng cua cac phan tir cé cuwc
trong dién truong

Behavior of Polar Molecules

. -
= +
s . = +
s = X + —
+ .3 +
— -+
e Y = - &
g + = » E_ P
& =,
ey - + g T e =
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.\_Nater | Methane
Boiling point Boiling point
=100 °C =-161°C

Tai sao nwéc va
Water surtounding water srounding | IMEtan co nhiét do
e s6i rat khac biét
Tai sao cac hop nhau?

chat ion tan dwoc
trong nwéc?
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Phan ti cht cé cwe va khéng cuc

CCl 4 Acetone H>0O

o T ST T _ T o G
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Momen lwdng cwc va phan tir cht co cuc

Momen lwdng cuwc p =0 X1

o Dién tich [don vi tinh dién]
 khoang cach gilra hai dién tich[cm]
1D =3.36 x 103 C m = 1018 dvtd.cm

ongThanCong.col https://fb.com/tailieudientucntt
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Momen lwdng cwc phan tw
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« Momen lwdng cwe cua phan tir 1a tong
vector momen lwo&ng cwc cua cac lién
ket va cap electron hoa tri tw do trong
cac AO lai héa co6 trong phan tu.
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Resultant dipole
moment=1.46 D

AR
0

// //N\
//z H F‘/F/J\F

Resultant dipole
moment = 0.24 D
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Carbon Dioxide

O:C:O| » Ptir CO, khong
cwc mac du lién
két CO CO cucC.

« CO, co cau tao
doi xun .

Nguyén tir C |
trong ptwr CO, |
bi phan cwc - e
dwong nén pw
vei H,0 tao
thanh-Hs€O,
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Phan tir cht nao cé cuc va khong co cuc?

So sanh gitra CO, va H,0O, phan tw
nao co cuc ?

No net dipole Net dipole
moment = L_EEI}
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Trong so cac phan tlr sau day, phan t& nao co

§ momen lwdng cuwc?

H,0, CO,, SO,, va CH,

370 X
\e\/oo\,s,

Co momen lvdng cuwc
Phan t&r co cuc

P »
< »

I
=C=0

Khdéng c6 momen lwdng cuc
Phan t& khéng cuwc

CuuDuongThanCong.com

/( ole )\.
rgh e

C6 momen luwdng cuc
Phan t&r co cuc

T H
| —t
H— C —H
Il
H
Khéng c6 momen luvdng cuc
Phan t&r khéng cuwc
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Mot phan tr cdng hda tri co cuwe khi

lién két cdng hoda tri cé cuwe
cau tao phan tir khédng doi xirng
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Linear Trigonal-planar Tetrahedral Tigonal-bipyramidal Octahedral

- A B
b

A, Ay A, A,
Erample: Bef, Example: BF, Example (F, Erample: PF; Example: SF,

Tat ca cac phan tir cht nay déu khéng cwc
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Cé cuc hay khong cuc?
BF,, CI,CO, va NH,.

8- No net dipole
moment

CuuDuongThanCong.com

Met dipole
w=1.170

Net dipole
u=1.470
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Pivdin i M}\@ﬁ@ cue, BF@

Nguyén tw B
bi phan cuwc
dwong va

nguyén tw Fbi
han cwc am.

| idn két R—F trona n'h’p RF. I;‘z’n |
Nhwng phan twr c6 cau tao doi
xtrng nén khong cuwc.
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Molecular P@“@F‘WY/ 0 HBF@

Hl B bi phan cwc

13 dwong nhwng

N H & F bi phan
K ¥ cLwCc am.

Lién ket B—F va B—H trong
HBF, la c6 cwc. Nhwng do ptw
khong doi xtrng nén co curc.
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CH,CI, co
momen
lwo'ng cuwc
hay khong ?
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CH, ... CCl,
Co cuwe hay khdng cwc?

©w=0D Net dipole Net dipole Net dipole w=0D
No net dipole w= 1.92D uw = 1.60D = 1.04D No net dipole
moment g i 5 Y 5= w s moment

5+ 6+ 5+ 6+

8+ 6+

=
CH;CL CH,CL, CHCl3

* Only CH, and CCl, are NOT polar. These are the only two molecules that are “symmetrical.”
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usSTITUTed

» Lién két C—F phan cwc manh hon lién
ket C—H.

» Do ca hai lién két C—F & cung mdt phia
,phan t cé cuc.

ccccccccccccccccc
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5@@3?:11'@1'@@

+ Lién két C—F phan cwc manh hon lién
kétC—H.

» Do ca hai lién két C—F nam & hai phia
déi nhau , phan t khéng phan cuc

ccccccccccccccccc
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Dipole Moments
Momen ludng cuc

Table 9.8  Dipole Moments of Selected Molecules

Molecule (AB) Moment (., D) Geometry Molecule (AB,) Moment (i, D) Geometry

HF 1.78 linear H,0 1.8 bent

HCl 1.07 linear H,S 0.95 bent

HBr 0.79 linear 50, 1.62 bent

HI 0.38 linear (0, 0 linear

H, 0 linear

Molecule (AB,) Moment (u, D) Geometry Molecule (AB,) Moment (u, D) Geometry

NH, 1.47 trigonal-pyramidal (H, 0 tetrahedral

NF, 0.23 trigonal-pyramidal CHy(l 1.92 tetrahedral

BF, 0 trigonal-planar CHyCl, 1.60 tetrahedral
CHCl, 1.04 tetrahedral
(Cl, 0 tetrahedral
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Tinh chat ti cGa phan to

Electromic balance

! ¢ D \ ! C_/,Q/D
|
Mass (g) Mass (q)
Electromagnet
to provide '
magnetic field

Electromagnet OFF Electromagnet ON

Sample sealed
in a glass tube

- chat thuan tir (Paramagnetic): chat cé
electron ddc than .Chat nay khi dat trong tir trwéng
sé bi nam cham hut.

- Chat nghich tir (Diamagnetic):chat khéng cé
dién tir ddc than .Chat nay khi dat trong tir trwéng
sé b:fu@éygongm st comtaliadentucnt
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Ton Configurations |

How do we know the configurations of

23S Of

Sample
of Fe,O4
with
strong
magnet
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Ton Configurations |

How do we know the configurations of
lons?

Determine the magnetic properties of
lons.

lonswith LINDAIPED EL ECTRONS
\)Eﬁﬁgns In Fe,0,
ave 5 unpaired

‘"*?.|e(§tpgﬁ§s and make

the sample
C paramagnetic.
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Tinh thuin tr cua O,

Figure 10.16 Liquid oxygen. Oxygen gas condenses to a liquid at —183 °C (left). Notice that liquid
oxygen is very pale blue (middle). Oxygen in the liquid state is paramagnetic and clings to the poles of a
magnet (nght). (Charles D. Winters)
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Fiqure 10,16 Liquid orygen. Oxygen gas condenses to a liguid at =183 C (lft). Notice that Hiquid
oxygen 5 very pale blue (midcle). Orygen in the biguid state 1s paramaqne tic and clings to the poles of a
maqnet (1ght). (Charles D. Winters)
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Bat loi cua thuyét VB

Thwe nghiém cho thay O,thuan tw

O=—

Khéng co dién tr déc than
Nghich tw

Molecular orbital theory — bonds are formed from

Interaction of atomic orbitals to form molecular
orbitals.
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