


Thuyét tinh dién ve lién két ion

Twong tic héa hoc xdy ra gom hai giai doan:
v' Nguyén tir truyén electron cho nhau tao thanh ion
v/ Céc ion trai dau hat nhau theo lwe hit tinh dién
Na + (Cl-—> Na* + CI- -> Na(Cl
2s22p®3s!  3s523p° 25%22p¢ 3s%3p®



Mot so co’ cau béen cua ion

* ns’np® F-, Cl-, O%, Na*, Mg?*, AlI*
+ ns2npénd10

¢ (n-1)s? (n-1)p° (n-1)d'°ns?

e (n-1)d®



Kha nang tao lién két ion ctia cac nguyén to

»Kha nang tao 1k ion phu thuéc vao kha nang tao ion cia
cac ngto:

v'Cac ngto c6 I | — dé tao cation (IA,ITA )

v'Cac ngto c6 F manh — dé tao anion

(F-,CI, Cl10,, NO; , SO,%)

»Ay 1 — do ion 1



Tinh chat caa lién két ion
»Khong dinh hudng
»Khong bao hoa

»Phan cwc rat manh

oloISICISIO
OO ®6
DOOO®O
OO ®E



Mang tinh thé ion

<+ Nguyén tac sap xép cac ion dac khit nhat

. M,(x)i ior1 dwqc bao quanh sO cuwc dai cac ion trai
dau (sO phai tri).

« Cac ior) cung dau & cach xa nhau cang nhiéu
cang tot.

I

_|_

< Quyét dinh kiéu cau tric tinh thé 1a
I



s Kiéu Iap phu’o’ng tam khoi

I
> 9 so phoi tri la 8
r 0,73 CsCl, CsBr, Csl

Kiéu l1ap phwong tam dién
s

0411< <0732 SO phoitrila6
r NaCl, CsF, MgO

Kiéu ZnS - kiéu blende kém- Wutzite

_|_

0225<L <0414 S6 phéi trila 4
' BeO, Zn0O, AgI



Limifing Radius Ratios
NacCl 6:6

ZnS44

CSCI 8: B

Lt ceff #ﬁ g cﬂg
cell side = face diagonal 2-/2 body diagonal a-/3
T = Joa }érxmfﬁ
| :‘ 1 3\
— S
- - l'i 4 ,.-fl
raB3 AT / 13\.-"5 “ r
123w§= r, 2 4 -

1, &
£, 4, =r -3 L4, =r 2 fu + Fe =57«
i, =31 gl =-~2_1 r, rI:%£_1

414 =0.225



Nang lwong mang tinh thé ion

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

‘ZC n.A
UMX —
I’C -+ ra

a

Khi Ik c6 phan cdng hoéa tri twong doi
I&n thi cong thirc nay khong con
chinh xac.



Nang lwong mang tinh the

D6 bén mang tinh thé
Kha nang hoa tan
Nhiét do soi
Nhiét d6 nong chay



QUAN HE GIO’A NANG LUONG MANG LU0l VA
NHIET DO SOI, NHIET PO NONG CHAY

Tinh thé NaF NaCl NaBr Nal

U [kcal/mol] | 217 183 176 164

Nhiét do s6i | 1695 | 1441 | 1393 | 1300
[°C]

Nhiét do 092 800 747 662
nchay [°C]




So sanh nhiét dé nong chay NaCl va MgO

MgO T, .=2852°C Mg?* O
NaCl T, .=800°C Na* CI
T.~UmaU~Z.Z, U~1/rtr,

U (MgO) = 4 U(NaCl) nén T,.(MgO) = 3.6 T,,. (NaCl)

Attractive force Attractive force

,+ R

276 pm 205 pm

Copyright © 2005 Pearson Prentice Hall, Inc.



Pac diem cua hop chat ion

Tinh dan dién kém & trang thai ran nhung dan
dién tot o trang thai ndng chay hay dung dich.
Nhiét dé ndong chay, nhiét d6 séi kha cao

Tinh thé ran, gion.

Dé tan trong cac dung méi phan cuc (H,O).



Qua trinh hoa tan cac chat tinh thé ion
trong dm phan cwc
MX(ran) +(n+m) H,0 — M+.nH20 + X-.mH,0
AH ... = AH,, + AH

vly sol

AHV')'I >0 AHwy ~ UMX

7° 1
AH,,, <0 AH_, _E 1—;



QUA TRINH VAT LY , AH,;, >0
QUA TRINH HYDRAT HOA |, AH,

rning

Lea

© 2001 Brooks/Cole - Thomson



QUAN HE GIJ’A NANG LUONG MANG LU Ol
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

171,06

U, [kcal/mol]

-245,2

-217,8

-197,8

-192,7

-186,9

bo tan
[9/100(¢]

0,26

4,22

48,0




Sw phan cuwc ion

> Khai niém veé sw phan cwec ion
> Cac yeu to anh hwéng dén sw phan cuwc ion
> Anh hwéng ctia sw phan cwe ion dén tinh

chat cac hop chat



Sw phan cwc twong ho giira cac ion
u,

g p (ptp)=p' - p - 1,

i’ la momen lwong
cwc cua hai ion

( xem Ik ion ly twéng )

L. va u,la momen
lwédng cwc cam wrng




Momen lw&ng cwc cam wng
L= o — p=o0,.E > p.=o.E

a

o - d6 phan cwe, a~r? — a, >> o,

E — cwong do dién triro'ng cua ion gay phan cuwec.
E = iz — cation co6 tac dung gay phan cuwc
r
manh hon anion

Qua trinh phan cwec ion cé tinh chat mot chiéu
cation gay phan cwc anion



sw phan cwc ion lam cho dam may dién tw
cua cation va anion che phi nhau mét phan
nén Ik ion bao gi® cling mang mét phan
tinh cong hoa tri.

- Khéng ¢6 Ik ion 100%.




CAC YEU TO ANH HUONG PEN
SU PHAN CUC ION

* PO phan cwc a
« Tac dung gay phan cwc cua cation



Cac yeu to anh hwéng dén dd phan cwe a

* Ban kinh ion cang loon — a tang
F-<Cl-<Br-<1I o tang

- Cac ion dang electron c6 dién tich cang nhé

(cang am) thi a tang.

Mg?* <Na*<Ne<F <0% «atang
———————————————————————————————

Cau hinh electron héa tri

ns?np® < ns?np®nd’° < ns?np®nd’® o tang
—



Do phan cwc a cua cac cation

lon Li* Na* K* Rb* Cs*
R[A%]| 068 | 097 | 1,33 | 147 | 167
o [A3] | 0,029 | 0,187 | 0,888 | 1,499 | 2,570

lon Be2* Mgz" Ca2t Sr2+ Ba2*
R[A]| 035 | 066 | 0,99 | 120 | 1,34
o [A3]| 0,008 | 0,103 | 0,552 | 1,020 | 1,860




D6 phan cwc a cua cac anion

lon F- Cl Br- I-
R [A] 1,33 1,81 1,96 2,20
a [A3) 0,96 3,57 | 4,99 7,57

lon oL S2?- Se? Te?
R [A] 1,32 1,74 1,91 2,11
a [A3) 2,74 894 | 11,45 | 16,10




Tinh
cong
hoa
tri
tang
dan




Cac yeu to anh hwéng dén tac dung phan
cwc cua cation

s
 Thé cation (qui tacFajan) o = 9
r

_|_

« Cau hinh electron hoéa tri

ns2np® < ns2npénd’—? < 18e+ ns2< ion kiéu He <
ns2npénd1?

(cac ion co cung dién tich, ban kinh twong dwong )



Tinh
cong
hoa
tri
tang
dan



Anh hwéng clia sw phan cwce ion
den tinh chat cuia cac hop chat

>Do dién ly
>Po ben nhiét
»>Nhiét do soéi va nhiét do nong chay

»Po tan



Do dién ly

Sw phan cuwc ion tang

l

Tinh cong hoéa tri tang
l
Tinh iorI giam

Do dién ly giam



D6 bén nhiét
Sw phan cwc ion? — tinh chtt — tinhion| —
do bén nhiét cua tinh thé ion |— Tnc, Tply|

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




Do tan AH =AH,, +AH_=U+E,

hoa tan vly
v'"Nang lwong mang tinh thé U cang Ién — d6 tan |
v'Kha nang phan cwc nwéc cua cation (~ gq+/r*) tang
— lwc hut tinh dién gilra cation va lwo'ng cwc nwoc 1

— E;,, cang am— do tan 1
Muoi CaSO, | SrSO, | BaSO,

Do tan 8.10-3 5.10-4 1.10°°

U (kJ/mol) 2347 2339 2262

E; (kJ/mol) -1703 -1598 -1444




Dién tich ban kinh

NaCl 1+
MgCl, 2+
AICI; 3+
SiCl, 4+

T [°C]

808
714
x 180
0.041nm -70

0.095nm
0.065nm

REATER POSITIVE
CHARGE DENSITY
—

o
=
o
=]
S
=

Do tan

Tan

Tan
Thuy phan
Thuy phan

Lién két

ion

ion
chtri
chtri



Ca?* 3s2 3p"
Hg?* 5s25p65d10

r(Ca?*)=114 pm;  r(Hg®*) = 116 pm

T, (HgCl,)=276°C < T, (CaCl,) = 782°C



* So Sanh MgO and Al O,

A|203 (3+1 2_)
MgQO (2+, 2-)

T_(AlL,O,) =2054°C < T_(MgO) = 2852°C



LIEN KET VANDERWAALS

Ban chat cua Ik 1a twong tac tinh dién



Pic diém
>La loai lién két xuat hién giira cac phan tir
>Co thé xuat hién é nhitng khoang cach twong doi 16n
»Co nang lwong nho E =1 +2Kcal/mol
»Co6 tinh khong chon lgoc va khong bao hoa

»Co tinh cong



Thanh phan

» Twong tdac dinh hwong
-~ .

&

» Twong tac cam wng

- L —_

« —
— —

> Twong tac khuyéch tan 3 <.

JL=lelg L dglely




LIEN KET HYDRO

Lién két gitra ng t&r H3* v&i ng t&r ¢ kich
thuwdc nhd dé6 am dién manh nhw: F, O, N

>Lién két Hydro lién phan t.
>Lién két Hydro ndi phan tir



Hydrogen Bonds in Water
RS 2 R,
H\;C'):..-'H/ \H_ P J/q\\)

H Mfo

Lién két Hydro lién phéan tir




Hydrogen Bonding in Acetic Acid

100 pm 160 pm

er r’ L i H
.jé") H— C C § 0>C—C<H

Lién két Hydro lién phan tir




Hydrogen Bonding In
Salicylic Acid

Lién két
Hydro noi

ha -, |O—H
, ¢
408




~ Lién két Hydro thudng gap trong
chat 18ng, tinh thé, déi khi & trang thai khi,

cac hop chat cao phan tu.




(a) Solid water (b) Liquid water (¢) Gaseous water
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Intermolecular Hydrogen Bonds

_ H N 0
® o L L RT
Q \,‘l [ g :‘) D . ’/,C e ;\\\ ! /C\ ./"C
Itlld"%ed"ﬁ | S
ntermolccular J :
hvd R @ . . H O H H
ydrogen 1 : k : ; i
bonds @ o J s & Intermolecular/(:) . ! .
- Q of, fydogen R )R
ot ? bond |
3 T & | onds  c Y\ N _c_ cC.}t
< < ‘CCEE SN” ¢
| |l R | |
O H

Intermolecular hydrogen bonds give
proteins their secondary shape, forcing
the protein molecules into particular
orientations, like a folded sheet ...




Piic diém lién két Hydro

>Lién két hydro 1a loai 1k yéu, yéu hon nhiéu
so vO1i Ik cong hoa tri nhung manh hon Ik Van

der Waals. E, 4.,=2+10 Kcal/mol

>Lk hydro cang bén khi X va'Y c6 dé am
dién cang Ién, kich thwéc cang nho.

=YO~ = HO* . . X0~ =



Anh hwéng cia Ik hydro deén tinh chat

— Tang nhiét do soi, nhiét dd ndng chay cla cac chat
c6 Ik hydro lién phan tur.

— Giam d6 acid cua dung dich.

— Tang dé tan khi chat tan tao Ik Hydro v&i dung méi

— Trong sinh hoc, Ik hydro gilp tao cac cau truc bac
cao cho glucid, protid...



Lién két Hydro trong nwéc da

Lién két hydro gitra cac
phan tir nwoc dwoc sap xép
tao nén cau truc luc giac mo.

(b)

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




\ thahol CHaCk20H

ED‘QF 5 e 1 =78,50C

Methcxymettiane  CH3OCH3

tg = -24,80C




