CHUONG 4

LIEN KET HOA HQC
VA CAU TAO PHAN TU
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Cac loai lien ket hda hoc
A. Lién két ndi phan tor
m»| ién két cong hoa tri: két quad cla viéc chia, ghép electron
gilra cac nguyén tw, thwdng gap gilra cac phi kim.

»| jén ket ion: 1A két qua cla viéc chuyén electron t kim loai
sang phi kim.

) cO d6 am dién I&n va hydro (t6n tai lién két H ndi phan t
hwng khdng phd bién).

Lién ket Van Der Waals: twong tac dinh huwdng, cdm &ng va
k éCh tén CuuDuongThanCong.com
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Mot so khai niém co ban

»Ban chat lién két: Lwe hut g|wa cac nguyen
ter, c6 ban chat dién gira cac hat nhan tich
dlen dwong va electron tich dién am.

»Cac electron thwc hién lién két hoa hoc:
electron hoa tri.

»Dj dai lién két: khodng cach gira hai hat

han cua cac nguyén t twong tac voi

nhau (thwdng tinh bang A9).
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Linear Trigonal-planar Tetrahedral Trigonal-bipyramidal Octahedral

- A
k kA

AY, A, AXs AXg
Example: Bef, Example: BF, E:-:amp[e (F, Example: PF, Example: SF,

A %

90°

Géc héa tri: géc tao bdi hai doan thang
twong twdng ndi hat nhan nguyén tr trung
tam voi hat nhan hai nguyén tt lién két.

ongThanCong.com https://fb.com/tailieudientucntt
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Mot so khai niém co ban

J = Nang lvgng lien két (kcal hay kJ/mol): nang
lwong can tiéu ton dé pha hay lién két.

» DO boi lién két (bac lién két): La s6 mai lién
két dwoe hinh thanh gitva hai nguyén to

/rvé lien két.

/ N

0: 0 0

ac lien ket =1.5
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Mot so khai niém co ban

Liénkét d, (pm) E, (kJ/mol)

C-C 154 346
C=C 134 610
Csz 120 835

-N 145 163
N=N 123 418
N=N 110 945

Bac lién két cang 1&n thi lién két cang bén
va chiéu dai lien két cang ngan.
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Quy tac Bat bd (octet)

“Dé c6 mot trang thai electron én dinh gidng khi
tro, cac nguyén t&r cé6 khuynh hwéng nhan, cho, hay
chia sé cac electron dé tang ngoai cing co thé co
hodc gop phan vao 4 cap electron (bat bo).”

= C0 3 trwdng hop ngoai 1é cha quy tac bat bo:

®»Phan tr co cac electron doc than (ClO,, NO,
NO,).

®Phan tir cO 1 nguyén tw c6 it hon 1 octet (BF,).

»Phan t&r c6 1 nguyén t& c6 nhiéu hon 1 octet
(cac nguyén t6 chu ky 3).
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Quy tac Bat bd (octet)

H,S0, PCI,
= OHOHO 6 | B ciciéidic
o Cl
HO:5:0H Clip !

5 cr Cl
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Biéu dién lién két cong hoa tri
theo cau truc Lewis

/ Lién két cdng hoda tri c6 thé biéu dién:

» Trong cau truc Lewis mdi cap electron trong lién két
duwgc bieu dien bang mot gach don:

|

¢l Gt H-F:

https://fb.com/tailieudientucntt
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Lién ket cdng hoa tri theo thuyét co’
hoc lwong tw

Thuyét orbital phan

| Thuyét céng hoa tri (VB) tie (MO)
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Thuyét cong héa tri (VB; Heitler-London)

»Do Walter Heitler va Fritz
London dwa ra nam 1927
phét trién trén Iy thuyét cau
trdc Lewis. V& sau Linus
Pauling phat trién thém
thuyét cong hwdng va lai

héa (1930)

Con goi la phuwong phap cap electron.
» Dya trén co s& nghién ctru sy hinh thanh phan to H..


http://images.google.com.vn/imgres?imgurl=http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/bond/pictures/people/people-portrait-heitler.jpg&imgrefurl=http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/bond/people/heitler.html&h=397&w=250&sz=19&hl=en&start=2&um=1&tbnid=FuUKtao2a5ve_M:&tbnh=124&tbnw=78&prev=/images%3Fq%3DWalter%2BHeitler%2B%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com.vn/imgres?imgurl=http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/bond/pictures/people/people-portrait-heitler.jpg&imgrefurl=http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/bond/people/heitler.html&h=397&w=250&sz=19&hl=en&start=2&um=1&tbnid=FuUKtao2a5ve_M:&tbnh=124&tbnw=78&prev=/images%3Fq%3DWalter%2BHeitler%2B%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DN
http://images.google.com.vn/imgres?imgurl=http://www.phy.duke.edu/people/FritzLondon/smlondon.jpg&imgrefurl=http://www.phy.duke.edu/people/FritzLondon/&h=403&w=283&sz=27&hl=en&start=3&um=1&tbnid=5pFUiINLG2spOM:&tbnh=124&tbnw=87&prev=/images%3Fq%3DFritz%2BLondon%2B%2B%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DG
http://images.google.com.vn/imgres?imgurl=http://www.phy.duke.edu/people/FritzLondon/smlondon.jpg&imgrefurl=http://www.phy.duke.edu/people/FritzLondon/&h=403&w=283&sz=27&hl=en&start=3&um=1&tbnid=5pFUiINLG2spOM:&tbnh=124&tbnw=87&prev=/images%3Fq%3DFritz%2BLondon%2B%2B%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DG
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai toan phan tw H,

1 > Phuwong trinh song Schrodinger:

2 2 2
8\5+8E’+8\5 8r”m (E V)¥ =0
OX oy 0z h?

a b

Khi 2 ngtr H & xa nhau du dé cho su twong tac chwa xay ra

NN =ie‘ral W, = 1 e

am séng md ta chuyén ddng dong thdi cua hai electron
‘*Ijjl-—lz — Wa1-Woo \I/az = Waz2-Whp

Khi 2 ngttr H tién lai gan nhau, mét cach gan dung

quz =C, ¥y Py +C, 1 Py

ongThanCong.com https://fb.com/tailieudientucntt
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Bai toan phan tw H,

-Giai pt dwoc 2 nghiém: Cc;,=¢Cc,=Cg C;=-C,=C,
Ham déixang (1 W, =C4(V,¥,, +¥,, ¥, )
Ham bat doi xing(1) ¥, = CA(\PalquZ _\PaZLPbl)
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Sw két hop

" H

2 nguyeén tw H

am ¥,: Co hai electron
Din gidbng nhau,tien gan

0.0 ;
¥, n

nau dan dén day nhau,

tt’'c khong tao phan tw
Hydro.

= Ham W< Twong ng
trwong hop hai electron
Overlap Region

¥s

n

cua 2 H cO spin nguoc

hau, dén gan nhau dan

dén hat nhau tao phan tu
Hydro (co lién két)
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Luan diém co’ ban cua thuyét VB

=Lién két cong hoa tri: co' s& trén cdp e 1(pp
cap e dinh cho - |k 2e 2tam)

| ién két cong hoa tri hinh thanh do sw che

~
n

phu lan nhau gitra cac orbital nguyén tor (AO)
hoa'tri cua cac nguyén tir twong tac.

»)ién két cdng hoa tri cang bé khi dd che phu
cua cac AO tuwong tac cang I&n. Do che phu
phu thudc kich thudc, hinh dang cac AO va
hwéng che phu cua chang.
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Luan diém co ban cua thuyét VB

» Dijeu kién tao lién két CHT bén:
v' Cdc AO c6 nang lwong xap xi nhau
v /€ac AO c6 mat dé e du Ion

Cac AO co cung tinh dinh huwong
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Cac kiéu lién két cong héa tri

® |ién két o: Lién két CHT tao thanh do su che phu
gitta cac AO xay ra theo truc noi hai hat nhan
nguyén tr.s—s,S—p,p—p, s—d.
= Ch( y: Cung dau thi che pht, khac dau khdng che phu

P-P S-p
S-Sp? S-Sp
p-sp®  p-sp

Sp3-sp3  sp?-sp®>  sp-sp
Bao gom ca su két hop cua s, p, d, va cac orbital lai
hoa.


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

v

H
1s orbital
of hydrogen

H
1s orbital
of hydrogen

2p orbital
of fluorine

+

Ll

CuuDuongThanCong.com

O 4 @

H
1s orbital
of hydrogen

2p orbital
of fluorine

F
2p orbital
of fluorine

Hy
Overlap creates
H—H ¢ bond

Overlap creates
H—F sigma (o) bond

Overlap creates
F—F sigma (o) bond

https://fb.com/tailieudientucntt

Sw hinh thanh lién két o

,
H—H
FHJ

<
HF:
=g

r
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Cac kiéu lién két cong héa tri

= Lién ket cdng héa tri n: Hai AO che phii & hai phia cua
truc lién ket Hai AO che phu ¢ hai phia cua tryc lién
két.

= C6 mat phang phan xng chira truc lién két.

X

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cac kiéu lién két cong héa tri

= Lién két CHT 6: dworc tao thanh khi hai AO d che phu
bang tat ca bon canh.

= Lién ket 5 thwong gap trong phirc chat cla kim loai
chuyén tiép hoac mébt s6 hop chat cua cac nguyén to
thudc chu ky 3.
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» | ién két di dong (khéng dinh chd) hai electron, da tam
Vi du: Benzene C4H,

= C : 1s2s°2p?, str dung 4 electron bén ngoai dé lién
két (lai h6a sp? va 1 ON p)

(a) o bonds (b) 2p atomic orbitals (c) Delocalized 7 bonds

\ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Bac lién ket

Béc lién két = 1+s0 Ikn . +s0 Ik . ./sOcapngtlr
Bac lién két co thé 1a s6 1é khi co mat lién
két 1 khong dinh cho
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Cac tinh chat lién két cong héa tri

1. Tinh b&o hoa cua lién két céng hoa tri.

» Lién két cong héa tri dwoc hinh thanh theo hai co
ché:

A. Co ché ghép doi:

ién két CHT dwoc hinh thanh do sy gop chung
2 electron hoa tri doc than co spin ngwec nhau
cua hai nguyén tr twong tac, trong do moi
nguyén to dwa ra mét cho nén so lién két cong
hoa tri bang so6 electron ghép doi.
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Vi du sw tao thanh cac phan t& H,, HF hay F,
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Cac tinh chat lién két cong héa tri

B. Co ché cho — nhan (lién két CHT phdi tri):

=S hinh thanh cap electron ghép doéi cua lién
két CHT chi do mét trong hai nguyén tw
twong tac dwa ra, con nguyén t&r kia nhan
lay.

»Khi lién két dwgce tao thanh, dé bén cua né
khong khac gi so v&i lien két cong hoa tri
ghép doi.

»Thwong duoc tao thanh trong cap base
Lewis (cho cap e) — acid Lewis (nhan cap e).
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i-' (" —» m%

IO ne palr
of elechons
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Cac tinh chat lién két cong héa tri

2. Tinh dinh hwéng cua lién két cdng hoa tri

Theo Iy thuyét thi lién két néu tao thanh tir cdc ON s, p, d don
thuan thi goc lién két s& 1a 90° hay 180°.

Vi du xet phan ti H,O.

» 0 /' 1522522p* néu O ding 2 ON p chtra 1 e doc than (gia
p, va p,) dé che phu tao lién két voi 2 ON 1st ctaa H thi
goc lién két s€ 1a 90°. Két qua nhu hinh sau:
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Vi sao goc hoa tri khong la 90° ?

Bent

—

Water, H,0
2 bond pairs
2 Llone pairs
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Sw tao lién két trong H,S

(a) Isolated atoms

H{y | s [H] o (hv[t
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Thuyét strc day cap dién tir hoa tri
(VSEPR)

®Trong phan ti cong hoa tri AB,, cac
cap dién t& hoa tri lién két (o) va
cap dién tl hod tri tw do cud A (néu
c6) phai xa nhau & murc toi da sao
cho lwc day gitra cac cap electron
do co gia tri nhd nhat.
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Dinh hwéng trong khéng gian cua cac cap
e lien ket (o) va cap e tw do quanh A

L 52

! a ! - .
* 2 cha cIoucTs 3 charge clouds, 4 charlde clouds,

linear trigonal planar tetrahedral

5 charge clouds, 6 charg'e*clouds,
trigonal bipyramidal Octahedral

ongThanCong.com https://fb.com/tailieudientucntt
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Thuyét sirc day cap dién tir hoa tri
(VSEPR)

>S0 cap e quanh A sé quyét dinh
trang thai lai hdéa cua nguyén tw trung
tam
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Lai hoalagi?

»Nguyén tw trung tam A s dung cac AO
s,p,d,f..trong ndi bd nguyén tr dem pha trén
(t6 hop tuyén tinh) véi nhau dé tao thanh
cac lal hoa. Cac AO lal hoa nay sé tham
gia tao ko v&i B hoac chra dién t tw do
cua A.
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Pac diém cac AO lai héa

>80 cap e(td+lko)quanh A =S0 AO tham gia lai hoa
=s0 AQ lai hoa.

AB, , sO cap e quanh A=2 — Alai héa sp, 2A0
lai hOoa'sp

> Phan bo doi xrng v&i nhau trong khéng gian

Cac AO lai hoa cé mrc nang lwong bang nhau
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Céc AO lai héa co kich thwéc hinh dang giong
nhau, mat do electron dén vé moét phia.

—Cac AO lai héa cua A tao ko v&i B bén hon so
voi AO khong lai hoa
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Pieu kién dé lai héa bén

« Nang lwong cla cac AO tham gia lai héa xap xi

nhau

« Mat do e cua cac AO tham gia lai hda du I&n

rc do che phu cua cac AO phai cao
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Dieu kién dé lai héa bén

Trong moét chu ky: AE 1 nén kha nang Lai Héa |

ns - np

Li Be B |C N O F Ne

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

ong mot phan nhém chinh: r 1 — kha nang LH |
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So6 cap e quanh A= so6 nt bién + Y2(x-yz)
x: sO e HT cla nt trung tam
y: 8O e nt bién can > khi hiém
z. ion dwong (-); ion am (+)
A khong 1a cac kl chuyén tiép
SO cap e quanh A = so cip e + SO cap e,
=2 —A:sp
=3 —>A:sp?
=4 —A:sp?
=5 —>A:spid
=6 —A:sp3d?
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Lal hda sp
Sé cdp e quanh A= 2 — A & trang thai lai hda sp
= AB, dang thang goc Ik 1800
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Lai hoa sp

28
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Lai hoa sp

X

¥
Combine (o generate

two sp orbitals

Which are
x p represented
as the set

\\ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lal hoa sp

eCl, (AB,)
6 cap e quanh Be= 0+2=2—sp
1s 2s 2p 1s sphybrid 2p
Be / A N

& C 9""“ Beﬂ Cl
\ / Two sp hybrlds on B;\ /
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Lai héa sp?

 S6 cap e quanh A= 3 — A & trang thai lai hoa sp?
AB;,AB.E - goc hoa tri 120°
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Lai héa sp?

00—



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

v

Combine to generate
three sp? orbitals
2
Which are
> represented
as the set
7

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lai héa sp?

BF; (AB,)
sO cap e quanh B= 0+3=3—sp?2
1s 2s 2p 1s  3AOLAIHOA Sp?

B NINT =1

“"

F

ﬁ
, sp? hybrid
-
A, ‘ R 3
S S =
F — 1\
CuuDuongThanCong.com https://fb.com/tailieudientucntt

orbitals
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Lai hdéa sp?

S6 cap e quanh A= 4 — A & trang thai lai hoa sp3

AB,, AB.E, AB,E, - goc hoa tri 109928
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Lai héa sp?

t
7—??1?
T
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25
Combine to generate
four sp* orbitals

<>
Which are represented
as the set

:

\ \ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lai héa sp?

, CH, (AB,)
sO cap e quanh C=0+4=4—sp?3

2S 2p 4 AO LAl HOA sp3

ClHe|tY 11 = ...

ls

109°28’

s ls
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Lai héa sp3

NH, (AB;E)
sO cap e quanh N=1+3=4—sp?3
2s2  2p° 4 AO LAI HOA sp3 =
N[He] ¥ __
sp® 1 unshared pair
l‘.

4],  Trigonal

® ®
Sl Y pyramidal
t 1 \
,I ] \‘
I
;_HL-A \‘
3\?4\ ‘ >
------:= B l



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

CuuDuongThanCong.com

1s

https://fb.com/tailieudientucntt

1s
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Lai héa sp?

If,zo (AB,E,)
sO cap e quanh O = 2+2=4—sp?

2s?  2pt BON AO LAI HOA sp3
O[He] 4 4. SV
i 2 unshared pairs
v Angular
I ‘(V shaped
f bent)
'I l' A \\

B Cuul (')llglhanCong.oom
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Anh hudng cia cap dién t& tv do
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tetrahedral

linear

./1800\.

/

109.5°

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

:Cl—Be—Ck BF,

linear

o “A

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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So6 cap e
. lien két
Loai ptw

AB,

VSEPR

Sé cape
tw do S dinh hwéng Hinh hoc

clacdpe phan tw

0 Tam giac Tam giac
phang phang
Tam giac 1
: phang Joc

C
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VSEPR

Sé cap Sé cap
Electrqn Electron Sy dinh hudng Hinh hoc
L%ai p tr Lién két Tw do Caccap e Phan to

4 0 T dién T dién
3 1 Te dién Thap, tam
glac

L= e 8.

B
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Léai ptw

Sé cap
Electron
Lién két

VSEPR

Sé cap
Electron
Tw do

0

1

Sy dinhhwéng

Caccape

B

Tw dién
T dién

T dién

AN

2

Hinh hoc
Phan to

T dién
Thap tam
giac

Goc
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Two lobes
of a single
p orbital

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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O .. @ 2
4 @

One r bond
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C,H,

m: C(2p)—C(2p)

H H
\ | A
o: H(1s)—C(sp?) C=C o: H(1s)—Clsp?)
/ | \
H H

a: C(sp?)—Clsp?)

(¢) Hybridization and bonding scheme

\
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One 7 bond A second 7 bond
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CoH,

0: Clsp)—Clsp)  m: C(2p)—C(2p)

o: C(sp)—H(1s)
H—C=(C—H

a: H(1s)—C(sp)
m: C(2p)—C(2p) -
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Lién két = khéng dinh ch6 C.H,

:

X
p o

== O
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Bac lién két C-C = 1+3/6=1,5

28
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Do phan cwc cua phan tww CHT

» Sy dinh huwdng cua cac phan t co
cwc trong dién trwong

Behavior of Polar Molecules
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Water
Boiling point
=100 °C

J‘) 9“9
8’ 9’ ‘,3

Water surroundmg
a cation

Water surrounding
an anion

Tai sao cac hop
chat ion tan dwoc
trong nwéc?

ongThanCong.com

Methane
Boiling point
=-161°C

Tai sao nwéc va
metan c6 nhiét do
soi rat khac biét
nhau?


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

han tir CHT cé cwc va khéong cwc

CCl 4 Acetone H>0O

T ST T
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Momen luvdng cwc va phan tir CHT co cue

Momen lvdng cwc m =9 X |
0. Dién tich [don vi tinh dién]
l: khoang cach gilra hai dién tich[cm]

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Momen luvdng cwec phan tw

5‘—

Momen lwdng cwc cua phan tw
|a tong vecto momen Iwdng
cwc cud cac lien két va cap
electron hoa tri tw do trong cac
AO lai hoa c6 trong phan tur.

https://fb.com/tailieudientucntt
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Resultant dipole
moment=1.46 D

Resultant dipole

moment =0.24 D

F

\\ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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arbon Dioxide

. . Pty CO, khon
0__C— 0 cyc mac du |Ie%
ket CO cb CurC.

»CO, co cau tao
. doi ang

Nguyén te C
trong ptir CO,
bi phan cuwc
dwong nén pw
voi H,0 tao _ +15
thanh H,CO,
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Phan t¢ CHT nao cé cwc va khéng co cuwc?

So sanh gitra CO, va H,0O, phan t&r nao co cuyc ?

No net dipole Net dipole
moment = L_HSI}
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X7 0 X
\e\/oo\,s,

Co momen luwdng cuc
Phan t&r co cuc

4 »
< »

I
=(C=0

ng c6 momen ludng cuc
Phan t&r khong cuc

Trong sO cac phan tlr sau day, phan t& ndo co
momen lwd'ng cuwc?
H,O, CO,, SO,, va CH,

/( olo )\.
077 0:

Co momen luwdng cuc
Phan tir cO cuc

'I'H
| —t
H— C —H
P
H
Khong c6 momen ludng cuc
Phan t&r khong cuc

com/tailieudientucntt
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Mot phan tir cdng hoda tri cé cwe khi

lién két cong hoa tri cd cuc
& cau tao phan tlr khéng 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,

I V\at ca cac phan tr CHT nay deu khong cuwc

/Ifb.com/tailieudientucntt
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Co cuc hay khdng cuwe?

/ BF,, CI,CO, va NH..

& No net dipole Net dipole
moment w=1.470

Met dipole
W= l'E?D i P / ey a*
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Phan t khéng
F phan cuc BF,
|

Nguyén t&r B bi
phan cwc dwong
va nguyén tr F
bi phan cwc am.

Lién két B—F trong ptlr BF;1a c6
cucC.
Nhwng phan t& c6 cau tao doi
Xxwng nén khong cuec.



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

H B bi phan cuwc

]|3 dwong nhwng

F/ \F H & IA: bi phan
clwrc am.

ién két B—F va B—H trong
HBF, la c6 cwec. Nhwng do ptw
Khong doi xirng nén co cuc.

\
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CH,Cl, co
moment
lwong cwce
khong ?

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CH, ... CCl,
Co cyc hay khong cyc?

m=0D Net dipole Net dipole Net dipole n=0D
No net dipole w= 1.92D w = 1.60D = 1.04D No net dipole
moment = moment

e
CH;CL CH,CL, CHCl3

» QOnly CH, and CCl, are NOT polar. These are the only two molecules that are “symmetrical.”

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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= | ién két C—F phan cwc manh hon lién
két C—H.

» Do ca hai lién két C—F & cung mot phia,

phan twr co cuc.
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ién két C—F phan cwc manh hon lién két
C—H.
Do ca hai lién két C—F nam & hai phia doi
nhau, phan t&r khéng phan cuc
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Moment lvo'ng cuwc

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( 1.92 tetrahedral

BF, 0 trigonal-planar CHyCl, 1.60 tetrahedral
CHCl, 1.04 tetrahedral
(Cl, 0 tetrahedral

\\ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tinh chat tr ciia phan to

Electronic balance

! ¢ D \ ! C_/,//qj
|
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 déc
n. Chat nay khi dat trong t& trwdng sé bi nam
am hut.

\Chat nghich tr (Diamagnetic):chat khdng co6 dién tr

dac than. Chat nay khi dat trong ti trwdrng sé bi day.
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Sy khac biét d6 am dién xac dinh do phan
cwc cla lién két:

» S khac biét d6 am dién khoang 0 thi phan tw
khong phan cuwc.

» Sy khac biét d& am dién 0<Ay<3 thi lién két cong
hoa tri phan cuwc.

» Sy khac biét dd6 am dién khoang 3 tr& 1én thi tao
lien két ion.

LiF

\\ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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= Lwdng cuc vinh vien (Permanent dipole): Xay ra khi
2 nguyeén tw trong moét phan tir thwe chat khac nhau
vé d6 am dién, mét nguyén t&r hut e manh hon
nguyén tw kia.

= | wong cuwc nhat thoi (Instantaneous dlpole) Chi
xuat hién nhat thdi & moét thdi diém nao dé (vi du
trong phan tr) do sy phan bd mat do e tire théi gan
mot nguyén t hon nguyén tw kia.

» | wdng cwc cam wng (Induced dlpole) Xuat hién
dwdi tdc dung cua dién trwdng ngoai, né sé mat khi
dién truo’ng thoi tac dung. Vi du do lwc day hoac
hat cia mét phan t& phan cwe gan no.
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TOM LAI

= Ju diém cua phwong phap VB la giéi thich
duoc kha nang tao lien ket cac dac trung
lién két, gidi thich dwoc cau tric va tinh chat

cua nhleu phan tlr va nhat la co tinh chat rd
ang dé hinh dung.

Nhwoc diém: Chwa gidi thich dwoc het cac
tinh chat, nhw tinh thuan tlr, d® mau sac, sw
tao thanh lon H,*.



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

Bat loi cua thuyét VB

Thwe nghiém cho thay O, thuan ti

4 —

n tr déc than ',
o

D>

ongc
ghich

o di
tw

\

thuyét orbital phan tr — lién két cong hoa tri
U

oc tao thanh tir sy t6 hop tuyén tinh cac AO tao
j-._ cac MO.

[
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Phwong phap Orbital phan tw (MO)

- Phwong phap nay do hai nha bac hoc Hund va Mulliken
dwa ra. Khao sat trwvong hep ion H,*. Trong trwdng hop
nay ham song dwoc xac dinh nhw sau:

W, = Cy, + Gy,

2

o

Ha Rab Hb
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Phwong phap Orbital phan tw (MO)

- Giai phwong trinh trén cho:
C,=C,hoac C, =-C,
TL'PC/ta CcO:
'7//5 :Cs('//a +'//b) ; V/A :CA( a _'//b)

n lwot 1A ham song biéu dién MO lién két va
phan lién két.

- MO lién két c6 nang lwong nhd hon MO phéan
lién két
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MO lién ket MO phan lién két

G‘l‘

. (antibonding)

Nang lworng cao hon
\\ / Khéng bén

‘\ : Mat do e gitra

\7 hai nhan giam
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ian do nang lwong tao thanh cac
O tw cac AO (S) trong ion H,*

R 0,.""MO phan lién két
g c6 nang lwong cao
/ % hon nang lwong AO
H¢ 2 \\ H+ ban déu

>_
Is s

\ /035 - MO lién keét, c6 néng
L lworng thap hon ‘néng
lwong AO ban dau
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Quan niém cua phwong phap
MO

»Phan t& la mot nguyén ti phiee tap da nhan.

= 6 ta sy chuyén ddng cla tirng electron riéng
biét bang ham orbital phan t&r (MO)



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

Cac luan diém co’ s& ciia phwong phap MO
> Phan t& - td hop thdng nhat gdm céac hat nhan va

cac electron cua cac nguyén t twong tac.

»Trang thai cia e dwoc mé ta bang cac MO. Méi MO
3¢ dinh _qén dung béng phwo’ng phap té hop
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¥ che phu cac AO doc theo truc Iién, nhan —- MO o
MO o nhan truc lieén nhan lam truc doi xwng

Sw che'pha cac AO vé hai phia truc lién nhan —-MOr
MO s cé mat phang phan xirng chira truc lién nhan

ng lwvong cac MO phu thudc vao nang lvong AO va
c do che phu gitra cac AO do.
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w tao thanh cac MO tir s to hop
en tinh cac AO cua phan tw bac hai

O + AO — MO lién két (o, =...), E;0 < Eag

O - AO, 5 MO phan lién két (6* ,n* ...), E yjo- > Eao

— MO khéng lién két (c°, n° ...), E\;o° = EAq
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Phwong phap Orbital phan tw (MO)

(a)

a 2p

(b)

2py

2p,

7T2P

(©)

2py

+

CuuDuongThanCong.com

2py

https://fb.com/tailieudientucntt
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Phwong phap Orbital phan tw (MO)

- Piéu kién dé cac AO td hop thanh cac MO:

« Cac AO phai c6 nang lwong gan nhau, phai che phu
nhau dang ké va phai cé doi xirng gidong nhau doi voi
dwdng lién két trong phan to.

« CAc e trong phan t& phan bo trén cac MO theo quy

ludt/giong nhw AO, trir Klexkovski

- B4c lién két trong phan t& dwoc tinh:

soe® —spePk

Bacliénkét = 5
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Phwong phap Orbital phan tw (MO)

a. Cac phan tl cau tao ti hai ngquyén tt cung loai
cua chu ky I:

He

.ll'- '.’I
.-.'I “'
. . . -

-' I'l\. " "'

’i o . "
1s : ;i 1z 1s 3 . 1s

» " L] L

- . -

Atorvie Ombital ™., 7 Atomic Orbital Atomic Orbil # Atomie Orbital
fL S N
! | 4
Molecular Crbatal Molecular Orbsital
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Copx
¢ " 2py ’T*ZPZ\\ 5
2p 2p
N
— b. Gian d6 nang lwong cac
MO cua cac phan tw A,
: thuéc dau chu ky 2

p G 2s
25 . A28

G2s

0 1s

O1s

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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/,'l G 2px s
. ’::' * * \\\\\
R S
2p N
~ ozpx ' 2p
Tl2py T2pz
-7 * S
= G 2s
2s \\\ \\\ ~ 2> . ~ ) . A
} Phan tw nhi nguyén tw di nhan
2s
G2s
/,—" * .
C 1s
1s

G1s

https://fb.com/tailieudientucntt
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Phwong phap Orbital phan tw (MO)

Large 2s-2p interaction Small 2s-2p interaction
Bz Cz Nz 02 Fz NEZ
o3y 03y !
5 m, | 1] i1 (AL
05, 1) m, L1 i1 (N
m |11 1] 11 o Ll 1 1
T I 1 s |1 I 1
o | 1 1 o |1 1 1
Bond order 1 2 3 2 1 0
Bond enthalpy (k] /mol) 290 620 941 495 155 —
Bond length (A) 1.59 1.31 1.10 121 143 —
Magnetic behavior Paramagnetic Diamagnetic Diamagnetic Paramagnetic ~ Diamagnetic —

\\ CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phwong phap Orbital phan tw (MO)

Thwong ta biéu dién don gian:

N, : [(G_Elk )3 (O_Epllc T (‘?Z.y,zlk :4 (O-x Ik T}
£, [0 o Flo Pl ) ) |
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Phwong phap Orbital phan tw (MO)

Giai thich mot sb tinh chéat:

- T tinh: Chat thuan tlr (c6 e doéc than) va
chat nghich tir (khong co e doc than)

sac: cac e khi bj kich thich s& chuyén
OP nay sang OP khac co nang lwong
cao hon = hap thu nang lwong twong &ng
v&i buédc soéng ng véi cac tia don sac >
tao mau
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Xét phan t& CO

C cO 6 electrons
O cO,8 electrons

- C:::0:
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O

Bac lién ket
(10 — 4)/2 = 3

https://fb.com/tailieudientucntt
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<

Hydrogen ls

HF

and L @

CuuDuongThanCong.com

J

Fluorine 2p,

(antibonding)

. )
g
\]’

(bonding)

Molecular orbitals

https://fb.com/tailieudientucntt
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Non-bonding electrons

Bond order:
(2-0)/2=1
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LIEN KET ION

Ban chat lien két ion:

»| & lwc hat tinh dién gitra cac ion trai dau
(lwc Coulomb).
Kha nang tao Cation: Phu thudc nang
lwong ion hdéa cua nguyén to. | bé thi kha
nang tao cation Ion.

»Kha nang tao anion: Phu thudc ai luc
electron cua nguyén t6. E cang I&n thi
kha nang tao anion cang lon.
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Lién két Ion trong NaCl

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Lién két Ion trong Lil

©Houghton Mifflin Company. All rights reserve
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PDAC DIEM CUA LIEN KET ION

» | jén két ion c6 hai tinh chat dac trwng tréi
ngwoc han vai lién két cong hoa tri 1a khéng
dinh hwéng va khong bao hoa.

» Do ion la qua cau c6 dién treong déu nén
5 hat cac ion nguwoc dau theo bat ky
wo'ng nao trong khong gian.
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Ban xinh nguyen tir - lon

Table 10-9
Metals Atomic and lonic Radii s
(in nanometers) i
0.083 0.077 oo7o ooee oo72 0.160
8 c Ne
0.260 ’
0. 0.140 0 136
0.192
0.143 117 ous 0.104 0.099 0.191
No" Mg?+* Al" Su“ ‘ .
0.095 0.065 e O
0227 0.197 0212 0.184  0.181 aioe

0161 0145 0.132 0.125 0.124 0.124 0.125 0.125 0.128 0.133 0.122 0.123 0.125 0.114 0.111

. . . ‘ ‘ . . ‘ . ‘ & 250,108 € .05 T

Sc“ Tu“ V” Cr“ M““ Fe" Co’ Nn Cu Zn Ga“ Ge“

0133 g‘;,gg 0.081 0068 0.052 0052 0.046 0,064 0.074 0.072 0.072 0.074 0.062 %05
0.22

0258 025 0181 0.144 0.149 0.163 0141 0.136 0.143 0.128

Qmmmﬁiib‘“&QOCQ b (e

‘ 517“ “ z'“, Nb” MO" Tc" Ru" Rh" d" Cd" 'n“ snu Sbw
0148 0113 o0ss 0079 0070 0.062 0058 0054 0067 ¢ 084 :?és 0.097 0081 0.071 00026;:1 0216

0.218

0.217 0173 0156 0.143 0137 0137 0. 0.136 0.138 ¢ 0.170 0175 0455 0.167 014 022
0,0,6,66,00 ¢ 100,000, - -
® O
l.u" f.“ Tastl Wb I ’ I'“ ,‘. ,., nu Pbu Bi.so Pg.
0135 0.085 0078 0070 0.065 0060 0053 0064 0.070 0137 0‘1’10 0095 0084 0074  0.056 0.227
‘ 0.188 0183 0183 0182 0.181 0180 0204 0.180  0.178 0177 0177 0175 0175 0.194
lo" Ce" P[" Ng** Pm?* Srn" . Gg' Tha+ Dy" Ho" Ev” Tm+ Vg'

o 140 0101 0100 0098 00% 0oos  Goos e s A
21060180 0161 0139 0131 0.157 P09 P05 087 H0.080
.o 184

@O @ 0 0 00
Th+ Pa U Np Py? Am

= ® ® ¢
0111 5108 0105 0.103 0.101 0.100 0099

0176

+
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Sw phan cuwc ion

Khai niém ve sw phan cwc ion
Cac yeu to anh hwéng den sw phan cwe ion

Anh hwéng cta sw phan cwc ion dén tinh chat

cac hop chat
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Sw phan cuwc ion

¥ phan cwc ion lam cho dam may dién tr cua cation
va anion che phu nhau mét phan nén Ik ion bao gi®
ciing mang mot phan tinh cong hoa tri.

— Khong co Ik ion
100%o.

cation asav nhan cipe anion
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Cac yeu to anh hwéng dén tac dung phan
cwc cua cation

¢ CAu hinh electron héa tri

ns2npénd1—? < 18e+ ns2< jon kiéu He <
s2npond*o

(eac/ion co6 cung dién tich, ban kinh twong dwong)
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Tinh
cong
hoa
tri
tang
dan
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Anh hwéng gl]a sw phan cwc ion den tinh
chat cua cac hop chat

>Do dién ly
>Do bén nhiét

»Nhiét do s6i va nhiét dé néong chay

Po tan
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T.. 845°C 605°C 550°C 4490C

LiF LiCl LiBr Lil
—

Tinh cdng héa tri ting dan
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Ca** 3s23p°
Hg=* 5525p65d10
r(Ca*)= 114 pm; r(Hg?*) = 116 pm

T_/(HgCl,)=276°C < T, _(CaCl,) = 782°C
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So Sanh MgO va Al O,

AlLO, (3+, 2-)
MgO (2+, 2-)

T/(Al,0,) = 2054°C < T. (MgO) = 2852°C
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LIEN KET KIM LOAI

Cau tao kim loai va lién keét kim loai

®» Kim loai c6 nang lwong ion hoa thap (<900
kJ/mol, v&i phi kim thwong | > 900 kJd/mol).

» Thuwong thi chira 1043 electrons/ cm?.

® Trén nut mang la ion dwong (hoac nguyén tw
im loai trung hoa ttre thoi), bén trong mang
a cac electron tw do (bt khoi nguyén tr kim
loai) chuyén dong hon loan trong toan bo tinh
thé. Do do cac lién két tinh dién khdng 6n
dinh cao d9, hay noi cach khéac 1a lién két rat
nhiéu tam vi khi electron lién két dong thoi
thudc vé toan bd cac nguyén ti trong tinh thé.
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Ly thuyét mién nang lwong vé cau tao kim loai

»Co s& cua ly thu%/et nay la thuyet MO ap dung
cho hé khoang 1043 nhguyén tu.

= Theo thuyét MO thi hai nguyén tr tvong tac nhau

xay ra s che phu tao ra cac MO lién két va phan
lién két. Ttre 1 mbi trang thai nang lwvong nguyen
it dwgc tach thanh hai trang thai nang lwong
tep.

y néu co 3, 4, 5.. .nguyén t twong tac voi
au thi moi trang thai nang lwong nguyén tw lai
ach thanh 3, 4, 5... trang thai nang lvong phan
Lb.

Xét tinh thé c6 nguyén tl twong ’ng voOi mirc
ang lvong t6 hop nhau tao MO. Cac mirc nang

ong trai déu nhau trong mét glal nang lwong
oc xem.nhw lien tuc. y
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Y 2
Electronic e S -
. <SR,
structure ‘ S -
—e
()
OO OO
<>
18
—<~—8&

— unfilled orbitals

occupied orbitals

Separated atoms Metallie rry=tal

So do tach trang thai ndng lwong nguyén
tr thanh trang thai nang lwvong phan tw

ngThanCong.com https://fb.com/tailieudientucn
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_Lunfilled orbitals

occupied orbitals
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» [Electron va ion dwong trong kim loai cO lwc
hat rat manh. Toe la phai can nang lwgng rat
I&n dé pha hay nang lvong nay.

» \/i,ban chat lién két kim loai nén kim loai c6
ac tinh chat dac trwng: Bén, dé dat mong,
dé keo soi, dan nhiét va dan dién va anh
Kim.
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Cau truc kim loai, chat ban dan va chat cach dién

im loai: AE<0.3eV Ban dan: 0.3eV<AE<3eV Céch dién: AE>3eV

uuDuongThanCong.com https://fb.com/tailieudientucntt
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LIEN KET VAN DER WAALS

Ban chat cua lk 1a twong tac tinh dién
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Pac diem
>La loai lién két xuat hién gitra cac phan to

>Co thé xuat hién & nhirng khodng céch twong doi
Ion

»Cd/nang lwvong nho E = 1 +2Kcal/mol
» 0 tinh khong chon loc va khong bao hoa

Co tinh cOng


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

Thanh phan

» Tuwong tac dinh huwong

i

» Twong tdac cam wng
—_—

-

) —( )

-

- =

Twong tac khuyéch tin @ <'

L=le g WP



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

LIEN KET HYDRO

Lién két gitra ng t& H% v&i ng t&r cé kich thwée
nho do am dién manh nhuw: F, O, N

>Lién két Hydro lién phan tr.

Lién két Hydro néi phan tir
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Hydrogen Bonds in Water

o

.. H ..-'H/“O..\H J CA\)

Lién két Hydro lién phan tir
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Hydrogen Bonding in Acetic Acid

100 pm 160 pm
fg r‘ \_ 4 o, H
./3 H— C C \C C/ H
*/J Al

e

Lién két Hydro lién phan tir
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Hydrogen Bonding In
Salicylic Acid

Lién két
Hydro noi
phan ti
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Lién ket Hydro thudng gép trong chat
l6ng, tinh the, doi khi & trang thai khi,
cac hop chat cao phan tu.
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(a) Solid water (b) Liquid water (¢) Gaseous water
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Pac diem lién ket Hydro

>Lién két hydro 1a loai Ik yéu, yéu hon nhiéu
so voi |k cbng hoa tri nhwng manh hon |k
Van der Waals.

»Epydro=2710 Kcal/mol

hydro cang bén khi X va Y c6 dd am dién
cang I&n, kich thwdc cang nho.

_YS- = H8+ XS-_
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Anh hwéng cta Ik hydro dén tinh chat

®»Tang thét do soi, nhiét d6 ndng chay cua
cac chat co lk hydro lién phan tcr.

» Gjam do6 acid cua dung dich.

»Tang do tan khi chat tan tao Ik Hydro voi
dung mol
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Lien két Hydro trong nuéc da

(b)

Lién két hydro gitra cac  |°
phan tir nwéc dwoc sap xép
tao nén cau truc luc giac mao.

cau truc xop cua nwoc da
lam cho nwoc da nhe hon
nwoc long.

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