


1. N&ng luong lién két cliia e trong nguyén tur va ion

1. Nang luong ion hda |
2. Ai luc véi dién ti A
2. N3ng luong lién két trong phén td, tinh thé va dung dich
1. Nang luong mang ludi ion Uion
2. Nang luong lién két cong héa tri Echt
3. Nang luong lién két kim loai AHa
4. Nang luong solvat héa ion AHS

5. Nang luong lién két yéu
1. Nang luong lién két hydro EhwI



A(k)+B(k) = AB(K)




Phan trng héa hoc xay ra do su pha vo lién két trong
cac chat tham gia phan tng va tao thanh lién két

trong cac san pham phan tng

2Na(r) + ClL (k) @ 2NaCl(r)

AH: ZAI_Ia,Na T ECI—CI T + @-l-



Nang luong ion hoa 1eV=16 10J

Ndng luong ion héa | [eV] la nang luong can
cung cap dé tach 1 e ra khoi nguyén tua &
trang thai co ban va é thé khi

| =f(Z,n, 1, A...)
Nang luong ion héa dac trung cho kha nang
nhuong e cua kim loai (do tinh kim loai cua
nguyén td). I cang nho thi nguyén ti cang de
nhuong e

Ai luc véi dién tar

Ai luc doi véi electron E_ [ev] la ndng luong
duoc giai phoéng khi két hdp 1 e vao nguyen
tk & trang thai co ban va é thé khi




pO AM PIEN CUA NGUYEN TO
ELECTRONEGATIVITY - EN

Pai luong dac trung cho kha nang hat cap e lién
két vé phia minh

‘XA _XB‘Z =1, O4®_2

EP—AB - \/EP—AAEP—BB

Thang Pauling:

- Xéac dinh theo nang luong lién két

- Mang tinh so sanh, chon x. = 4

- Khéng don vi 6




WLVIRSCR S Electronegativity Values of the Elements®

IA VIIIA
I Metals [ ] 2
AN Nonmetals [ | MA IVA VA VIA VIA|
3 1 Metalloids [ ] z - - .
21 Li Be B C N O
1.0 1.5 2.0 2.5 3.0 35
1 2 13 14 E 16
I N Mgty IVE VB VIB VIIB VIIB B oup | SRS S A
L.0 1.2 . 1.5 1.8 2.1 25 3.0
4] X 21 22 23 24 25 s 7 2 2 30 3l 32 33 34 35 36
4 K Ca 5¢ Ti W Cr | Mn | Fe Co Ni Cu Zn Ga | Ge As Se Br Kr
0.4 L.0 1.3 1.4 1.5 L (] 1.7 1.7 1.8 1.8 1.6 1.7 1.9 21 2.4 25
37 38 39 40 41 42 43 44 45 46 47 48 49 50 5l 52 53 54
51| Eb Sr Y Zr | Nb | Mo | Te Ru | Eh Pd | Ag | Cd In Sn Sh Te [ Xe
0.9 1.0 1.2 13 1.5 L6 1.7 1.8 1.8 1.8 .6 1.6 1.6 1.8 1.9 2. 2.5
56 57 |* T2 73 74 75 76 77 78 79 80 8l 2 83 54 85 86
Ba | La Hf Ta W Ee | Os Ir Pt Au | Hg Tl Fhb Bi FPo At En
1.0 1.1 1.3 14 L5 1.7 1.9 1.9 1.8 1.9 1.7 1.6 1.7 1.8 1.9 2.1
1] g |7
Ea | Ac
1.0 1.1
58 59 i) &1 62 63 6d 65 66 67 68 6 70 71
Ce Pr Nd | Pm | Sm | Eu [ Gd | Tb [ Dy | Ho Er | Tm | ¥Yb | Lu
1.1 1.1 11 11 11 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.2
a0 a1 92 93 5} ] L] a7 98 99 106 (]| 102 [[hE]
Th Pa u Np | Pu | Am | Cm | Bk Ct Es | Fm [ Md | No Lr
1.2 1.3 L5 13 13 13 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.5

Electronegativity values are given at the bottoms af the boxes.



Electronegativity

Decrease

General trends in electronegativities
of A group elements with position in
the periodic table.
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U'ng dung cua do am dién

- Du doan lién két: —

lién két ion, lién két

cong hoa tri khong

cuc, lien két cong H F

hoa trl co cuc
- Anh huéng dén do

phan cuc lién két,

dac tinh ion cua lién

két, goc lien két 5+ 65—

H—F or

1



Ionic Compounds

They are solids with high melting

points (typically =400°C).

Many are soluble in polar solvents
such as water.

Most are insoluble in nonpolar
solvents, such as hexane, C;H,,, and
carbon tetrachloride, CCIL,.

Molten compounds conduct
electricity well because they contain
mobile charged particles (ions).

Aqueous solutions conduct electricity
well because they contain mobile
charged particles (ions).

They are often formed between two
elements with quite different
electronegativities, usually a metal
and a nonmetal.

5.

. They are gases,

Covalent Compounds

iquids, or solids with
low melting points (typically <300°C).

. Many are insoluble in polar solvents.

Most are soluble in nonpolar solvents,
such as hexane, C;H,,, and carbon
tetrachloride, CCI,,.

Liquid and molten compounds do not
conduct electricity.

Aqueous solutions are usually poor
conductors of electricity because most
do not contain charged particles.

They are often formed between two
elements with similar electronega-
tivities, usually nonmetals.

1V



LIEN KET ION




Ion formation

Chlorine atom (Cl) Chlorine ion (Cl)

17e~ 18e-
17p 17p
18n 18n

gains electron

loses electron

Sodium atom (Na) Sodium ion (Na*)

11le- 10e-
11p 11p
12n 12n

Harcourt Brace & Company items and derived iterns copyright ©

MROS 01, PIC

19898 by Harcourt Brace & Co

Sodium chloride (Na(Cl)
crystal lattice
containing Na*
and Cl-ions

mpany




I D)
1. One atom loses electron(s) to
become a cation.

2. Another atom gains the electron(s)
and becomes an anion.

3. The opposite charges draw the two
ions together like a magnet.




Potential energy

t Repulsion

-
-
-
-
-
-
-
-
L3

i
+i|
-

F

__:" Attraction

Lattice
spacing
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PAC PIEM LIEN KET ION

« KHONG CO TiNH BAO HOA
» KHONG CO TiNH PINH HUONG

15



-CAc nguyén tu c6 xu hudng mat hoac thu vai e dé cé cau
hinh e bén cua nguyén ta khi tro ngay trudc hoac sau trong
bang tuan hoan.

-Phan ta duoc tao thanh bdi su chuyén e hoéa tri tir nguyén
tU nay sang nguyén tu kia.

-Nguyén tir mat e bién thanh ion duong - cation.

-Nguyén ttr nhan e bién thanh ion &m - anion.

-Cac ion mang dién tich trai dau sé hit nhau va di lai gan
nhau.

-Khi dén gan nhau, xuat hién luc day bai tuong tac ctia vo e
cua cac ion.

-Luc day cang tang khi cac ion cang lai gan nhau va dén ltc
can bang v@i luc hat thi cac ion dung lai & khoang cach
nhat dinh.

-Tuong tac gilra cac ion trong phan tu la tuong tac tinh dién



ang luong mang ludiion U,

1916 — M6 hinh nguyén tir cia Born dugc chap nhan
Walther Kossel (1888-1956) nha vat ly ngudi buc
da lien hé van dé lién két gilra cac nguyén tir véi cau
hinh e cla ching = Hogp chat lon = ki€u lién két
hoa hoc trong cac hop chat ion goi la lién két ion hay

con goi la lién két di cuc

Nag + dl: Na”

2522p6351 2522p63523p5 2522p6

:Clg + Qvgg + gfl: .Cl -

3523p5 2522p6352 3523p5 3523p6

5 a professoro
physics and h gihis theory of the
chemical bond 1 which was also
proposed inde
Gilbert Lewis
Walther is a son of Alb t Kossel (1853-1927)
who found a group of ®hysiological compound
"Nuclein'. The grave of Albercht and Walther are
in the Wald Friedhof, Heidelberg.

+Mg* + :Cl:

2522p6 3523p6



CHU TRINH,

BORN-HABER

Increasing potential energy (less stable)

Mati{g) + ¢~ + Clig)

.

@ EA of Cl = —349 kl/mel

st IE of Na @-

= 496 klmol

Y Na*ig) + Cl7ig)

Met energy change for
Maig) + Clig) — NaTig) +Cl7(g)
= +147 kl/mol

Naig) + Clig)

MNet energy change for
Maig) + Clig) — NaCl(s)
= —642 klimol

Crystal lattice

energy of NaCl
=—T29 kl/imol

¥ H-.'lCJ I_"-_I "I




U la nang luong
can thiét dé tao 1
mol hop chat ion &
thé ran tur cac ion
tu do O trang théi
khi va co ban




PHUONG TRINH BORN-LANDE

2
U. :_Z+Z_e %—igN [J/mal]
nB

o 4TE R

Z.,Z. -s0 dién tich cua cation va anion mang

e — dién tich cua electron, e = -1.602 -10° [C]

R — khodng cach ngan nhat gilra cation va anion [m]

N — s6 Avogadro

o —hang s6 Madelung c6 gia tri phu thudc cau tric tinh thé
Oy.c (bCc) = 1.7475 O (fcc) = 1.763

N, — hé s6 day Born, gia tri phu thudc vao cau hinh e cla ion

Ng - He, Ne, Ar, Kr, Xe =5,7,9,10, 14



PHUONG TRINH BORN-LANDE
7.7 e° 1
U, =——"—_@-—N [J/mol|
1 4TE R n,
2
U _=-K £.2.¢ %—1§N [J/mol]
R n,

K=910"
R=r.+r  [A]

21



Phuong trinh KapustinskKii

U, =-K 22 %— %39 % [ kJ / mol]
R R

n — sO ion trong MOt phan ti
K'=1202

22



Tinhth& U_ - Thuc nghiém U _ - Ly thuyét

[kJ/mol] [kd/mol]

NaCl 769 783
NaBr 736 745
Nal 690 673
KCI 702 688
KBr 674 658
Kl 637 619
AdgF 954 861
AgCI 904 et 729
AgBr 895 - r <1+ 696

Ag| 883 > Ui = Uignar 652

23




QUAN HE PAULING

AN X PAC TiNH ION

°1,0 20%
°1,5 40%
*2,0 60%

*2,5 80%



LIEN KET CONG HOA TRI



A(k)+B(k) ™  AB(k)

- Nang luong lién két

- Nang luong lién két trung binh

- E...- cang 18n thi lién két cang bén

- PO dai lien két cang I6n thi lién két
cang kém bén

- PO boi cang I6n thi LK cang bén =



1916 Gilbert Newton Lewis (1875-1946) nha
hoa hoc nguoi My xuat phat tlr cho cac nguyén
tr cd xu hudng dat dén cau hinh e bén cula khi
tro nhung cho rang lién két dugc tao thanh bai
su' cho-nhan cua e hoéa tri cUa cac nguyén tu
tham gia lién két d€ tao thanh cac cap e chung
gira hai nguyén tu.

> Lién két cong hoa tri hay lien két
nguyén tu

- Lién két khéng cuc: cap e lién két
chung c6 muc d6 nhu nhau véi tung
nguyén tu, CL,.

- Lién két c6 cuc: cap e lién két chung
bi dich vé mot trong hai nguyén tdr, HCI.

2 Lién két cang bén thi nang luong lién
két cang I6n.

Sw,
~

- .

one of the giantSief p during the first half of
entury. After his Ph. il - T. W. Rig at Harvard (1899) and
brief periods on the faculty theredand at MIT he went in 1912 to the
University of California, Berkeley where he transformed the chemistry
department from one which"paid littlegatténtion to research to one of the
pre-eminent departments in the country. He is most known for his research
in thermodynamics (his 1928 book with Randall became the "bible" in the
field), his proposal of the shared electron pair bond (summarized in his

1923 book "Valence and the Structure of Atoms and Molecules"), his
description of acids and bases as electron-pair acceptors and donors, and
for his researches on fluorescence, phosphorescence and theories of color
in organic molecules. Lewis was always personally active in the laboratory,
and it was while working there that he suddenly died.
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http://www.chemistry.msu.edu/Portraits/PortraitsHH_Detail.asp?HH_Lname=Richards

LEWIS STRUCTURE

Gita 2 nguyen t&r trong phan t&r c6 cac gach
lién két — moi gach tuong Ung véi 1 cap e tao
lién két

Xung quanh cac nguyén tlr c6 cac diém e moi
diém tuong Ung v4i 1 e chua lién két

L6p e hda tri co t6i da 8e (dat cau hinh e cUa
khi hiém bén, rieng H co 2e)

VGi nguyén to cé AO-d va f, I8p e hoa tri c6 thé
mo rOng vuot qua 8e, PF,, SF,, IF,

Nguyén tu trung tam cd cap e lién két bp-

bonding pair, va cap e chua lién két Ib—lone
palr 28



S=N-A

* S—tOng sO e ghép doi khi tao lién két

* N —tOng sO e hoa tri can dé tat cad cac nguyén
t(r trong lién c6 cau hinh khi hiém bén

« A —tOng sO e hoda tri cla tat cd cac nguyén tu

trong lién két

29



N =2 X 8 (for two F atoms) = 16 ¢~ needed
A =2 %7 (for two F atoms) = 14 ¢~ available
§S=N-A4A=16—14=2 ¢ shared
: P 1 E 1 The Lewis tormula tor F, shows 14 valence electrons total, with 2 ¢~ shared in a single
bond.
N =2 X 2 (for wo H atoms) + 1 X 8 (for one O atom) = 12 ¢~ needed
A =2 X1 (for wo H atoms) + 1 X 6 (for one O atom) = 8 ¢~ available
S=N—-A=12 -8 =4 ¢ shared
H: ﬂ : The Lewis formula for H,O shows 8 valence electrons total, with a total of 4 ¢~ shared,
H 2 ¢~ in each single bond.
N =1 X 8 (for one C atom) + 2 X 8 (for two O atoms) = 24 ¢~ needed
A =1 X4 (for one C atom) + 2 X 6 (for two O atoms) = 16 ¢~ available
S=N—-A4=24—16 =8 ¢ shared

0::C::0’ The Lewis formula for CO, shows 16 valence electrons total, with a total of 8 ¢~ shared,
' ' 4 ¢~ in each double bond.

- .. . N =1 %8 (for onc N atom) + 4 % 2 (for four H atoms) = 16 ¢~ needed
I'he 1+ ionic charge is due wo a

._ff[_'_f}{,"p,l.rﬁ' of one ¢~ reladve w the A=1X5 {for one N atom) + 4 X 1 (for four H atoms) — 1 {for 14 charge) = 8 ¢~ available
neutral atoms. S=N-—A4=16—8 =8 ¢— shared
) The Lewis formula for NH ™ shows 8 valence electrons total, with all 8 ¢~ shared, 2 e~
H in each single bond.
H:N'H The following general steps describe the use of the § =N — A4 relatonship in

H constructing dot tormulas for molecules and polyatomic 1ons.



Covalent Bonds

ALTERNATIVE WAYS TO REPRESENT MOLECULES

Molecular Structural
Formula Electron Configuration Formula
Hy ®YO HoH
Single bond
O0=0
DE _.-""J
Double
bond
|
CH, H—C—H
Methane ]
H
H2O O—H
Water |




Covalent Bonds

Methane, baII and stick model
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Phantd* E, , [kJ/mol]

1.Phan tu tuong tu nhau coé

Ea 12% nang luong lién két kha gan
REZ 46 nhau.

cs, s 2.Phan tu kim loai kiém: E_,
‘i 22\ ha bé, giam khi Z ting.

Erz %0 3.Phan ta halogen: E, I6n
N ¢ hon, giam dan khi Z ting.

" se0  4.E_, cUa cac nguyén to ding
o ggg ca[lh nAhau trong cPu Ky
HEr 2z chénh lenh nhau nhieu (N,
No °® 0, F,) do do boi lién két

khae nhatit fn —2 2 1)



C(k,cb)+4H (k,cb) "= CH,(k,cb)

?Ec_y

E = — 1659 =—-414 kJ /mol

—C-H
4

E., trén chi la nang lugng trung binh cua mai lién két C-H
trong CH,.

Thuc té E can lam ddt l1an lugt tung lién két C-H trong CH,
la 426, 367, 517 va 334 kJ/mol.

Khi lam dut ting lién két trong AB_ sé lam bién d6i cau hinh
e va hat nhan cla hé > lam bién dbi ndng lugng tuong tac
cUa cac nguyén tu trong phan tu.

CH, c6 goéc lién két HCH la 109°28’, khi tach 1 H thanh CH,
thi géc HCH la 120° = cau tao t& dién clda phan t& CH, bién

FIh AR, AAT Fm AN A A A r\|7|n Y ey oY 1 |



H,0: nang lugng can lam duat lién két O-H th( nhat va th( hai
tuong Ung la 493 va 426 kJ/mol, con nang luong lién két O-H
trung binh la 460 kJ/mol.

Khi tach H ra khdi H,O, lai héa clia O khong bién déi do & trang
thai co ban, O c6 2 e hoéa tri dOc than va 2 e nay dugc dung dé
tao 2 lién két O-H trong H,O = khi tach H thi trang thai héa tri
clia O bién doi tuong doi it va qua trinh tdch nay khong doi hoi
mot nang lugng kich thich [6n.

HgCl,: ndng lugng lam dut lién két Hg-Cl lan lugt la 338 va 104
kJ/mol, nang lugng trung binh la 221 kJ/mol. Su chénh Iéch 16n
vé nang lugng cla cac lién két Hg-Cl 1a do khi dit lién két dau thi
trang thai héa tri clla nguyén t& Hg bién daéi it, trong khi dut lién
két Hg-Cl th(r hai da bién Hg tu trang thai sp = s? gidi phong mot
nang luong dang k& bu cho nang luong can dé lam dut lién két.
CO,: nang lugng lam duat lan lugt cac lién két la 530 va 1070
kJ/mol, trung binh la 802 kJ/mol. Do la khi tach 1 nguyén tu O ra
khdi CO, da chuyén lién két C-O con lai trong phan ti tU 1:dién
két ddi = 1 lidn két ha trona CO



Néng lwong lién két phu thudc vao
béc (dé bbi) cuia lién két va dé xen
phu cuia céc orbital héa tri.

Béc lién két cang lén, dé xen phu
cdc orbital héa tri cang Iom thi lién
két cang bén = nédng lwong lién két
cang lom. B}



Df:) Xen phfl cuUa cac orbital héa tri 16n khi:

1. Mién xen phu rong va mat dé e & mién xen
phu 16n.

2. Z’ doi vai orbital hoa tri 16n.

3. SO luong t& chinh n nho.

4. Hiéu nang luong cac orbital héa tri trong
nguyén tU va gitra cac nguyén tur tham gia lién
két 1a nho.

5. SO nut ham xuyén tdm cuUa cUa orbital hoa tri
la it (s6 nit=n—1-1).

6. O mién xen phu cé nhiéu orbital hda tri tham
gia. 7



Bac lién két: yéu t6 quyét dinh nang lugng lién két.
Khi bac lién két bang nhau nhung E_,., khac nhau la do do

xen phu céac orbital héa tri la khac nhau.
Trong 1 chu ky: tu trai > phai

- Z’ cla orbital héa tri ting dan > E_ tng dan.
- Emp-E“s giam dan > E_, gidm dan

- ZEcht la gia tri canh tranh gitra 2 xu hudng nay.

Trong 1 phidn nhém A: tir trén xudng
- Nang lugng cac orbital hda tri cung dang tang dan.
- n cUa orbital héa tri tang = s6 nut ham xuyén tdm tang

38
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Phan tu Ex Po dfi LK
[kJ/mol] [A] ~ ,
Li, 105 2.67 F _ kh(),ng _ CO
Na, 72 3.08 orbital hoa tri d
K, 49 3.92
Rb, - Tu Cl c6 orbital
= héa tri d tham gia
oL liEn két
2
Br, 149 2.67
, - i
At,
Phan tl Li, Be, B, o, F, Ne,
p 1 0 1 2 1 0
E,.[kdJ/mol] 105 0 289 494 151 0
L [A] 2.67 -- 1.59 1.21 1.42 -
Z’ d6i véi c 6a tri ting dan EpEne 39




SEIC PR

p tinh theo phuong phap cap electron lién két
p = sO cap electron dling chung d€ tao lién két gilta ching

TONng quat: p tinh theo phuaong phap cap e lién két
su lai hoa
su' cong hudng

2

NO,
\E)No =120°

40
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CAU TRUC CONG HUONG
RESONANCE STRUCTURE

D ‘ D —

SRS
O O .
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S O
N N

N=1@8)+28) =24 ¢
= 1(6) + 2(6) = 18 ¢~

= 6 ¢~ shared




PIEN TiCH HINH THUC
FORMAL CHARGES - FC




1. The formal charge, abbreviated FC, on an atom in a Lewis formula is given by
the relationship

FC = (group number) — [(number of bonds) + (number of unshared ¢7)]

Formal charges are represented by @@ and © to distinguish them from real charges
on 1ons.

2. In a Lewis formula, an atom that has the same number of bonds as its periodic group
number has a formal charge of zero.

3. a. In a molecule, the sum of the formal charges is zero.
b. In a polyatomic ion, the sum of the formal charges is equal to the charge.

FC =GN -| NB- NUE|

45



1 00 0
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Luu v khi dung FC

* FC chi la qui udc, la cong cu udc
dinh cau tric Lewis, khéng phai
dién tich thurc tai trén nguyén tu

* FC cuc tiéu (nguyén td c6 do6 am
dién 1&6n mang FC am, su phan
chia dién tich nhd ...) la cau tric
hop Iy nhat
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CAU TRUC KHONG GIAN
CUA PHAN TU




* Su phan cuc cua phan tu

* Valence Shell Electron Pair
Repulsion Theory (VSEPR) -
Thuyét swr diy ctia cdc cdp e
hoa tri

* Valence Bond Theory (VB) -
Thuyét cong hoa tri

* Hinh dang va lién két trong
phan tu o



PO PHAN CUC PHAN TU

A(EN) for the

bonding atoms

Gorermediare) — lare
nonpolar covalent f——Jpolar covalentj—— ionic

lonic character increases

Bonding types

Covalent character increases




Cau tric khéng gian

Lién két
phan cuc

5*H-CJ3

Cau tric
bat doi xung

O

: )

(+) (+)



Or



Most polar Least polar

| > +— ~+— —+>
H—F H—Cl H—Br H-I
EN: 21 40 2.1 30 21 28 2.1 25

AEN) 1.9 0.9 0.7 0.4
F—Br F—Cl Cl—I Cl—Br Cl—Cl F—F

EN: 40 28 40 30 3.0 25 30 28 3.0 3.0 40 40

A(EN): 1.2 1.0 0.5 0.2 0 0

53



Dipol

¢
Substance  A(EN) Moment @
HEF 1.9 1.91 D
HCI 0.9 1.03 D
HBr 0.7 0.79 D
HI 0.4 0.38 D
H—H () 0 D







H=q I

u- moémen luOng cuc

q— dién tich tung cuc

| — khoang cach gilra cac cuc
Cm] - [Debye] = [D]

D =1/3-10%® Cm

C]

56



A-B: 100% dac tinh ion
g=1le
[ =1A

=4,8[ D]



A-B: < 100% dac tinh ion
g <le @ q=0e
[>1A@Q1=IA

1 = q@= e €[Cm]

=4,8 10| D]

5-_H _ 107D]

— — = 0,175
4,89 4,8€27[A]




< | >
B—A—B
Net dipole = 0
(nonpolar molecule)
<«

HE(‘) - —
N B A\\

angular molecule;

bond dipoles do not cancel; NJet dlpole > ()
molecule 1s polar
(polar molecule)




180°

: {:}—B@@:
A model of BeCl,, a linear AB,
molecule.
Cl—Be—ClI —t+—
EN =3.0 1.5 3.0 : Cl—Be—gl :

A hd

AEEN)= 1.5 1.5 Net dipole = 0



A model of BF;, a trigonal planar
AB; molecule.

B—F

E
EN =20 4.0 I“;r Net molecular dipole = 0
AEN) = 2.0 FZSE



Lienkét L . , N

-
phan cuc ? o lp gae
Phén tu
Y Y Y khéng
phan cuc

Lién két o ,

phan cuc EE.\P IAP o AA

s&p x&p sap xep triét

tieu ? Y

triét tiéu ?

Nl  Pphan ti N
phan cuc



Valence Shell
Electron Pair
Repulsion Theory

VSEPR

Thuyét sw diy ctia
céc cap e hoa tri




Hleu va tien doan su
sap Xx€p cua nguyén
t’ trong phan tu/ion

Khéng giai thich truc

tiép dugc la lién két
xdy ra nhu thé nao,
Xay ra ¢ dau va cap e
khéng chia & dau

Gidi thich lién két xay
ra nhu thé nao dua
vao khai niém su xen
phu  cac  orbital
nguyén tu. Cac AO
héa tri khi tham gia
lién két sé lai hda véi
nhau d€ tao thanh
cac AO hoa tri moi
trong khong gian




NOI DUNG

* Cac dién tu hoéa tri (Ip va bp)
cua nguyén tr trung tdm do tich
dién cung dau nén day nhau

e Cac dién tu hoa tri cua nguyén
ta trung tdm (Ib va bp) sé sap
x€p sao cho lurc day gilra chiing
la nhé nhéat ;



* Nguyén tur trung tAm 1a nguyen tir c6 lién
két véi nhiéu nguyén ti khac

* Phan tlr c6 thé cb nhiéu nguyén tlr trung tam

* Quanh nguyén tu trung tdm cé m_a"t d_6 di_én tl?l'
cao

« SO vung c6 mat do e cao xung quanh nguyén tu trung
tam la:
— MOi lién két clia nguyén tlr 1a ving ¢ mat do e cao,
lién két co thé la lién két don, doi va ba

— MOi cap e héa trj Ip clla nguyén tU trung tam
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Formula:

Lewis dot formula;

Central atom:

Number of atoms
bonded to central atom:

Number of unshared
pairs on central atom:

Total number of regions
of high electron density
on central atom:

CO,

]

I

Lkt
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CONG THUC TONG QUAT
CONG THUC GILLESPIC

AX.E,

A — nguyén tU trung tam

X- nguyén t&r hoac nhém nguyén t& phoi tri
guanh A

E — ky hiéu cua Ip trén A

g =m + n—sO vi tri khéng gian dugc chiém béi
nguyén tu hay Ip quanh A
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nN=02>AX m=23,4,5,6
&9

BeH,,CO,

?

S -o




m Number of Regions of High Eleceron Densiey Abons & Central Asow

Mo, Regions

Electronic Geometrs®

i s i Line Druwing* Steres Vieh
ncar —0— ¢ .9 &9
. P 2,0
| e . W v
4 “"E"E'E’J e | ? ?
| ¢ Y
LR > §o e & -0
L }
: - T
C R L eRog® oty

& 71




nz0-> AX E_
Ip/lp >> Ip/bp > bpl/bp

. AX,E,

O
[
AN

. AX,E,

O
¥
AN

e AX,, AX,E,, AX.E,, AX,E, q

[
O

12



Cong thirc Lewis Xéc dinh phén ti c6

Tim nguyén tir trung tém - A hay khéng phén cuc
Pém so6 ving cé mét C6 nguyén tir
O € CA0 CUA NQUYEN G mmmm wm— w—w—tryng tam khac
tur trung tdm hay khéng ?
VSEPR:

VB:
Xac dinh cac
orbital lai hda mo

Sap x€ép cac vung
mat do e cao
guanh A

1 ta lién két
Cong thuc Lewis:
sap x€p cac lién két Piéu chinh cau
quanh A va vj tri cac =————p Hinh phan t(r d0i
lp quanh cac v3i moi cap Ip

nguyén tu 3



AXE,
NH., NF,,SO:"

. =

F—ITI—F
:E:

Cong thuc Lewis

H—lﬁ—H
H

L







o .

107.3° H H

H

Ip/lp = Ip/bp > bp/bp

C.
H™~ e
_—N Ah - —*"'_H ™ H
H—-~ H 109.5°



Tetrahedral
electronic geometry

H-- "~ N Trigonal pyramidal

/ \ molecular geometry
H

[n NH;, H-N-H angle

_-N
E- \

F
In NF;. F-N-F angle

F



N—H N—F B
EN =30 2. N—H EN =30 40 N—F

AEN)= 09 AEN)= 1.0

gt o N \ Net molecular

Pt \ dipole > 0 (small)
/ :
F

—~ N
—
A
A —_—
_I—"-'-.
—
—_

\ H
//( Net molecular

dipole > 0 (large)

H -

H



Ip/bp > bp/bp

ff ﬁh Eh

s (|
H {L D
— H o F

H 0,37 A F 0,72 A A
bp/bp > bp/bp
/| /|

—>_ N
e —
. —
_
—

I'\""'.
N <

A
107°

1020

H- N Net molecular

\ ﬁj—;’" . :
/ Fas== % dipole > O (small)
H
H Net molecular /
F

dipole > 0 (large)



A model of sulfite ion, SO,>.



Valence Bond Theory

VB -
Thuyét cong héba tri

' b S ——a—ah
=k .b_-n&




LIRSSy Relation Between Electronic Geometries and Hybridization

Regions of

Atomic Orbitals Mixed

High Electron Electronic from Valence Shell
Density Geometry of Central Atom Hybridization
2 linear one s, one p sp
3 trigonal planar one s, two p’s sp?
+ tetrahedral one s, three p’s sp?
5 trigonal bipyramidal one s, three p’s, one d spid
6 octahedral one s, three p’s, two d’s spPd?
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___________________

hybridize

ra

Ny et

5P

K




LLone pairs on F atoms
are not shown



AX E,
H,0,H,S,CLO

H—S:

: C]—

():

:(;_1:



AEN) = 1.4 104.5° H includes effect of two
unshared electron pairs.

Ip—Ip

| repulsion
K 7\\ IS strongest
O <

H 4 M .

I

H There are now two
lone pairs that repel
the bonded pairs




Unhybridized p
orbitals participate
in bonding

0

Lone pairs occupy one 3p
orbital and one 3s orbital



AX .E,,AX ,E,,AX.E, AX,E,
PF,,SF,,CIF,, BrF,; XeF,,I;

/S\ . Thap doi tam giac

F F. e

e ® L ®
° ® o °
F .‘ . .“ F {{
. v & @ e o
L L



90°

90°

90° \

180°

€

LLone pair in
axial position

LLone pair in
equatorial position
(preterred arrangement)




or







Molecular Geometry of Species with Lone Pairs (U) on the Central Atomn

Regions
of High
General Electron Electronic Hybridization at Lone
Formula Density Geometry Central Arom Pairs Molecular Geometry Examples
Angular
AB,U 3 trigonal p? 1 o) 0;, NO,=, 50,
planar .
L] I-H !
Trigonal
pyramidal
AB,U 4 tetrahedral i’ 1 NH,, SO,2~
oo
Angular
AB,U, 4 tetrahedral p? 2 H,0,NH,"
L " . -\-‘\-l
e




TABLE 8-3 (1110 7))]

Regions
of High
General Electron Electronic Hybridization at
Formula Density Geometry Central Atom Molecular Geometry Examples
Seesaw
ABU 5 trigonal spid SE,
bipyramidal
T-shaped
AR, 3 trigonal sprd ICL,, CIF,
bipyramidal
&
Linear
AB,U, 5 trigonal spid ":\] XeF,, I~
bipyramidal ) -




TABLE 8-3 (1110 7))]

Regions
of High
General Electron Electronic Hybridization at Lone
Formula Density Geometry Central Atom Pairs Molecular Geometry Examples
Square
pyramidal
ABU 6 octahedral spid? | - IF,, BrF;
&2
ﬂ Square
planar
AB,U, 6 octahedral spAd® 2 XeF,, IF,~




HOP CHAT CHUA LIEN KET POl

S=N-—A4 H\ /H
=24 — 12 = 12¢" shared C=C
/ AN
H
1 1
C [He] N 2 mybridize - - Uil LT 1 2,

—_—— e e e e —_——



Two lobes
ol a single

p orbital
SPE
S!I?E C
>
Sp-
1207




=]

sp=

ip

along
with



one T bond



one ;r bond

/



HOP CHAT CHUA LIEN KET BA

S=N-4 H:C:--C:H
=20 — 10 = 10¢ shared

H—C=C—H

____________







(a)



one 7 bond a second r bond
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