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Il LIEN KET ION

Thuyét tinh dién vé lién két ion
Kha nang tao lién két ion clia cac nguyén to

Tinh chat cda lién két ion

N

Svw phan cwc ion
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1. Thuyét tinh dién v lién két ion

Twong tac hda hoc xay ra gom hai giai doan:
v Nguyén ti truyén e cho nhau tao thanh ion
v' C4c ion trdi dau hdat nhau theo lwc hat tinh dién
Na + Cl —> Na* + ClF —» NaCl
25%2p%3sl  3s23p° 2522p° 3s23p°
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2. Kha nang tao lién két ion ciia cac nguyén to:

»Kha nang tao Ik ion phu thuéc vao kha nang tao ion cua
cac ngto:
v'Céac ngtd cé | | — dé tao cation

v'Céc ngtd co F | — dé tao anion

>AX 1 — do ion 1 @@@@@@@
CeOO®E
®OOO®O®
SLICCISICIS
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Moi quan hé¢ giira do ion (%) va hi€u so do am
dién cac nguyen to theo Pauling

Do 1on Do 1on Do 1on
% % %
1 30 70
4 39 76
9 47 82
15 55 86
22 63 89
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3. Tinh chét cua lién két ion:

» Khong dinh hudng
= Khong bao hoa

= Phan cwc rat manh
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Mang tinTl fhéioLr:i )

= Nguyén tac sap xep cac ion dac khit nhat

= Mo1 10n dugce bao quanh s6 cuc dai cac 1on trai
dau (sO phor tri).

= Cac 1on cung dau ¢ cach xa nhau.

-JDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Ning Iwo'ng mang tinh thé ion

MX (tinh thé ion ) — M*(khi) + X (khi) AH=U,,
Céng thirc Kapustinski (Ik ion thuan tay)

a Z ||z, |n.A
WX [ +T,

Khi Ik c6 phan cdéng hoa tri twong doi Ién
thi cong thirec nay khong con chinh xac.
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Anh hwéng ciia ning lwong mang tinh thé

Ning lwgng mang tinh thé

P bén mang tinh thé
Kha nang hoda tan
Nhiét d6 soi
Nhiét dé néng chay

https://fb.com/tailieudientucntt
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QUAN HE GI(FA NANG LUONG MANG LUOI VA

NHIET DO SOI, NHIET PO NONG CHAY

Tinh thé NaF NaCl NaBr Nal
U, [kcal/mol] § 217 183 176 164
Nhiét do soi

QLAO SOl 1 1605 | 1441 | 1393 | 1300
[°C] <
Nhiét do
nchay [°C] 092 800 747 662

<€

ooooooooooooooooo



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

So sanh nhiét dé6 néong chay NaCl va MgO
MgO T _=2852°C Mg2+ Oz

NaCl T, =800°C Na* CI

T.~UmaU~2Z.7Z,.U~1/r+r,
U (MgO) = 4 U(NaCl) nén T,.(MgO) = 3.6 T,,. (NaCl)

Attractive force Attractive force

+

205 pm

Copyright © 2005 Pearson Prentice Hall, Inc.
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Piac diem cua hqpcﬁét jon

= Tinh dan dién kém & trang thai ran nhwng dan dién tot &
trang thai ndng chay hay dung dich.

= Nhiét dd ndng chay, nhiét dé sbi kha cao

= Tinh thé ran, gion.

= Dé tan trong cac dung moi phan cwec (H,0).
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Qua trinh hoa tan cac chat tinh the ion
trong dm phan cuc

MX(ran) +(n+m)H,0 — M*.nH,O + X.mH,O

AH, s a0 = AH, + AH

vly sol

vly

AHs.ol <0 AH Iz_é(l_lj
> 2r
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QUAN HE GI(FA NANG LUONG MANG LUOI, NANG
LUONG HYDRAT HOA VA bO TAN

Tinh thé LIF | NaF | KF RbF | CsF
U, [kcal/mol] [243,6 |213,0 [189,0 |180,6 |171,6
Uy, [kcal/mol] |-245,2 |-217,8 |-197,8 |-192,7 |-186,9
Pé tan 0,26 |4,22 48,0 |Détan |Dé tan

[g/100g]

ccccccccccccccccc
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4. Sw phé cwc ion

» Khai niém vé sy phan cuc ion
» Cac yéu td anh hwdng dén sw phan cuc ion
» Anh hwdng cla sw phan cuc ion dén tinh chat cac hop

I &
n

chat
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Al u (ptlr)= w - b - 1,

1’ la momen lwéng cuc
cua hai ion

( xem Ik ion ly twéng )

u. vapu,la momen lwong
cwc cam wng

https://fb.com/tailieudientucntt
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Momen lwé&ng cwc cam rng
= aE — u, = a,.E>> . = ag.E,

o - dé phéan cuyc, a~rd — o, >> a,

E — cwong do dién triwdng cua ion gay phan cuc.

d — cation c6 tac dung gay phan cwc

— 2

r manh ho’n anion

Qua trinh phan cwc ion c6 tinh chat mét chieu
cation gay phan cwc anion
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sw phan cwc ion lam cho dam may dién tw cua cation va
anion che phu nhau moét phan nén Ik ion bao gi® ciing
mang mot phan tinh cong hoa tri.

— Khong co6 Ik ion 100%.
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CAC YEU TO ANH HWONG DEN SU’ PHAN CU'C ION

* PG phan cuwc o : kha nang bi phan cuc (ban
kinh, dién tich, cau hinh e-)

= Tac dung gay phan cwc cua cation
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Céac yéu to anh hwéng dén dé phéan cuc a - khd ning
bi phan cuc
e Ban kinhion cang lon — o tang
F-<Cl-<Br-<I a. tang

« Cac ion dang electron cé dién tich cang nhé
(cang am) thi a tang.

Mg?* <Na*<Ne<F <0% otang

—

Cau hinh electron héa tri

ns?np® < ns?np®nd?—° < ns?np®ndi® o tang
e ———————————————————————————————————————————————————————————————————————————————
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lon Li* Na* K* Rb* Cs*
R[A3] | 068 | 097 | 1,33 | 1,47 | 1,67
o [A3] | 0,029 | 0,187 | 0,888 | 1,499 | 2,570

lon Be2* Mg?* Cazt Srz+ Baz*
R[A]| 035 | 066 | 099 | 1,20 | 1,34
o [AS] | 0,008 | 0,103 | 0,552 | 1,020 | 1,860
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lon - Cl- Br- |-
= [A] 1,33 1,81 1,96 2,20
o. [A3] 0,96 3,57 4,99 7,57

lon O= Se Se? Te
= [A] 1,32 1,74 1,91 2,11
. [A3] 2,74 8,94 11,45 16,10

Do phan cwc cua anion >> do phan cwc cua cation

-
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Céac yéu to anh hwéng dén tac dung phan cwe cua
cation

, , +
« Thé cation (qui tac Fajan) (I) _ CI_
r-i—

 Cau hinh electron hoéa trj

ns2np® < ns2npéndi—? < 18e+ ns2< ion kiéu He <
ns2npnd*o
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shan cwc ion -Tém tit

<% Cdc yéu to anh huwéng dén sw phan cwe ion: phu thudc
vao dién tich, kich thwdc va cau hinh e cua cac ion

»Kha nang bi phéan cuc T khi lwc huthn —e |:
v'Kich thwéce ion tang — d6 bi phan cwc tang
v'Cau hinh e:
* jon 8e (ns2np®): min
ion 18e (ns?np®nd1®): max

» Tac dung phan cue 1 khi dién trwedng cua né tao ra cang manh

v'q 1— mat do dién tich 1— dbé phan cuc?
v'r 1 — mat do dién tich | — dé phan cuc|

— Anion thworng ¢ kich thwéde 1én hon — dé bi phan cuc
Cation thuwdng co kich thwdc nhd hon — tac dung phan cwe I&n hon

- CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Anh hwéng ctia sw phan cwc ion dén tinh chat
cac hop chat ion

»Do dién ly

S phan cwc ion? — tinh cht? — tinh ion| — do dly |
>Do bén:

Sw phan cuc iont — tinh chtt — g cuaion | — lwc hut
gitra cac ion| — U | — dd bén cda tinh thé ion |— T,
Tlolyl

Chat | LiF LiCl | LiBr | Lil
T.,0C| 848 607 | 550 | 469
Chat | MgCO, | CaCO; | SrCO, | BaCO,
T..°C| 600 897 | 1100 | 1400

ccccccccccccccccc
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Anh hwéng clia sw phan cye ion dén tinh chat
cac hop chat ion

Dé tan AHh(‘)atan: AI_Ivly
>PD0d tan clia hop chat ion phu thudc chi yéu vao: U va E;,

vU 71— db tan |

v'"Kha nang phan cwc nwéc cua cationt— Iwc hut tinh

dién gilra cation va lwong cwc nwoc 1— E,, 1— do tan 1

+AH = U + E,

Muoi CaSO, | SrSO, | BaSoO,
Do tan 8.10°2 | 5.10% 1.10°
U(kJ/mol) | 2347 | 2339 | 2262
_Ey(kd/mol) | 1703 | 1598 | 1444
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Pién tich ban kinh T..[°C] Ddtan Lién két

808 Tan lon
MgCl, 2+ 0.065nm 714 Tan lon
AICI; 3+ 0.050nm 180 Thuy phan chtri
SiCl, 4+ 0.041nm -70 Thuy phan chtri

NaCl 1+ 0.095nm

_

GREATER POSITIVE
CHARGE DENSITY
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IV. LIEN KET KIM LOAI

Cac tinh chat cda kim loai
CAau tao kim loai va lién két kim loai

Thuyét mién nang lwong vé cau tao kim loai

N

Ap dung thuyét mién nang lwong dé giai thich tinh
dan dién cla chat ran

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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1. Cac tinh chat cua k|m Ioal

v" Khéng trong suot

v C6 anh kim

v" DAan nhiét, din dién tot
v Déo ...

https://fb.com/tailieudientucntt
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2. Cau tao kim loai va lién ket kim loai

v'Nhirng ion dwong & nat mang tinh thé
v'Cac e hoa tri tw do chuyén dong hon loan trong toan
b6 tinh thé KL — khi e

- -
L]

Ao+ s lAge e A e

= = e e =
= A+ A+ e- A+ A+ A+ A+

(=2 (=5
-
=
A+ ]+ Ao+ = ]+ (=2 Ao+ A+
(=] =N =

o+ =- (A + =T ag 2 mge 5T age 5T ags

Lo I
B =
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3. Thuyéet mién nang lwo'ng vé cau tao kim loai

= MIEN HOA TRI - HOMO

mién chira electron hoa tri

MIEN DAN - LUMO

mién nam trén mién hoa

tri

MIEN CAM

la khoang cach gilra hai
mién trén néu co

Orbital Energies for an NV Atom Solid

Most antibonding

Mcst bonding

https://fb.com/tailieudientucntt
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4. Ap dung thuyét mién nang lwgng dé
giai thich tinh dan dién cua chat ran

conduction
band

Eg a o e

- o

valence
band
Insulator Semiconductor Metal
Chatcach  Chatban din  Kimloai co mién
dién hoa tri va mién

0,1<AE <3 eV  dan che pha hay
AE >3 eV tiép xtc nhau
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V. LIEN KET VAN DER WAALS

1. Ban chat cua Ik Van der Waals |a twong tac tinh dién
2. Dac diém

La loai lién két xuat hién giira cac phan tir

C6 thé xuat hién ¢ nhitng khoang cach twong doi lon
Co6 nang luong nho E =1 =<-2Kcal/mol

SN X X X

C¢ tinh khong chon loc va khong bao hoa
v C6 tinh cOng

3. Thanh phan

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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» Twong tic dinh huwong: gitra cac phan tir co cuwc

I ¢

» Twong tac cam wng: gitra cac phan t cé cwce va khong

Cl-Pc —

o —

-—_____—-

> Twong tic khuyéch tin: nhd lwdng cwe nhat thei cla cac

phan tw l

M= ECL= i [

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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= Phan t cé cwc cang I&n va phan t& lwong cang I&n
thi lién két VDW cang I&n, cang dé héa 16ng, trang

thai tap hop phan tir c6é dé dac cang cao (mat dé

phan t&r cang cao)

= Vidu:
= SO, ¢6 cye dé hoa léng hon CO,

= F,(k), Clz(k) Br,(£), 1(r): phan t& lwong tang dan,
lién két VDW tang dan

— CuuDuongThanCong .com https://fb.com/tailieudientucntt
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VL. LIEN KET HYDRO

1. Khai niém va ban chat cla lién két hydro

Lién két giira ng ttr H3 v&i ng tir co kich thude nhd d6 ém
dién manh nhuw: F, O, N (Trong phan tir d6, H phai Ik truec tiép
voi ngter ¢ dé am dién Ion)

> Lién két Hydro lién phén tit.

> Lién két Hydro ndi phin tir
2. Dac diém

v Lién két hydro 1a loai Ik yéu, yéu hon nhiéu so vdi lk cht nhung manh
hon lk Van der Waals.

v' Lk hydro cang bén khi X6 c6 gid tri 6 cang lon

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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ds in Water

i (J
e
op \
A
H

N J ;
100 pm '

H—5.. - H/O\ L J/Q\
[ & , \)
o~ ! 9
W .

Lién két Hydro lién phan tir
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Lién két hydro giira cac
phan tor nu’o’c dwoc sap
xép tao nén cau truc luc

cau tric xop cliia nwéc
da lam cho nwé'c da nhe
ho'n nwéc long.

giac mo.

CuuDuongThanCong.com
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Hydrogen Bonding in Acetic Acid

100 pm 160 pm

QVJP ey

H— C C C—C—H
O.. ..H_O/ \H

Lién két Hydro lién phan tir
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Hydrogen Bonding ih Salicylic Acid

Lién két
Hydro noi
ph" = |O—H
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(1)

+
hydrogen bands

+5H

O _26 ——— +6H_O _26

{

+0 hydrogen bond
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peptide

"t

o
(CHa}—— CH: C
- —

glutamic faspartic acid

Fa
-
(oML g F\F:— H-—»

=]
e
™

Tyras ig{gauongThanCong.com

Nt —p
—CHE—.CHE—.C’J

-
e a—

el

glu tfamine fasparagine

—
E':HE}E | S,

AT e

=G, o

CH - ) —
>
\

Thireo nins

MHJ
_:'_:HE{:JM
;.

hi=stidine

—H_C
[

N
Yy
~

\

tTrvptophan

hwvdrogen bond donor —»
hwvdrogen bond acceptor «—
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(@) Solid water (b) Liquid water (c) Gaseous water

. 9 = %]
Q @QO @ i Q, | }\&

.
—=—
=
as

=
= e*

€ T
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VI. LIEN KET HYDRO

Lién két Hydro thuong gép trong chat 1dng, tinh thé, doi
khi ¢ trang thai khi, cac hop chat cao phéan tu.

3. Anh hwéng cua Ik hydro dén tinh chat cta cac chat:
lién két hydro lam:
v |k hydro lién phan t: Tang T,, T,. cha cac chat
v |k hydro néi phan ti: lam giam T, T,. cta chat
v' Giam do acid cua dung dich
v' Tang do tan trong dung moi

v Trong sinh hoc, Ik hydro gitp tao cac cau tric bac cao

-c hJQJorgwlnuw&jnd ) p rOti d me https://fb.com/tailieudientucntt
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