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LIEN KET

Diéu kién hinh thanh lién két va cac yéu t6 anh
hwdng dén do bén cua lién két

Sw khong phan dinh ranh gi¢ri gitva cac loai
lién két: D6 phan cwc lién két va hién twong
cwc hoa ion
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Lién két ion — diéu kién hinh thanh

Nguyén t6 cé nang lwgng ion hoa nhé — cation

Nguyén t6 c6 ai lwe dién tir lén — anion
Kim loai (di€n hinh) + Phi kim (dién hinh) — lién két ion

B Table 7-2 Simple Binary lonic Compounds

General Tons
Metal MNonmetal Formula Present Example mp (°C)
1A* 7A —> MX (M™,X™) LiBr 547
2A 7TA — M, (M2+,2X7) MgCl, 708
3A 7A — M, (M3, 3X7) GaF; 800 (subl)
1A 6A — M,X (ZM*, X*7) Li O >1700
2A 6 — MX (M2*, X27) CaO 2580
2A 6A — M,X; (ZMP+, 3X77)  ALO; 2045
1A* 5A — M;X (3M*+, X*7) Li;N 840
2A 5A — M;X, (3M2+, 2X37) Ca;P, 1600
3A SA — MX (MF*, XP7) AIP

I\/Ié/t vai ion da nguyén tu théng dung

- Common Polyatomic lons -

Click on the table for a more complete list
ion natne ion narmes
MNH4* AT T U COg=— carbonate
MO~ nitrite HZOg— hydrogen carbonatet
MNOs— nitrate 1o hryrpochlorite
B0gE— sulfite Clioe— chlorite
B04E— sulfate CliTs— chlorate
HEO4— hydrogen sulfate® Clog— perchlorate
OH— hydromide CaHe O™ acetate
[ cyranide Iing— permanganats
PO4E— pheosphate Cre(OE— dichromate
HP O~ hrdrogen phosphate CriligZ— chirormate
H-POy— dihwdrogen phosphate CipE— percstide
*Bisulfate and thicarbonate are widely used cormmon natmes for hyrdrogen sulfate and
hepdrogen carbonate, respectivel
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 lienkétion—dobén

Nhigt hinh thanh hgp chat ion (AHfO) nang lugng ung voi qua trinh
hinh thanh 1mol hop chat ion tir cac don chat bén

‘ , 'V'g(r)+ 72 Oy09 > MOy
Do bén cua hop chat ion S0 voi don chat
Ndng lwgng mang tinh thé ion (U) nang luong can thiét dé pha vo
1mol hop chét ion thanh cac ion rleng 1& & thé khi
. MgO(r) = Mg + O (k) -
Do manh cua lién ket ion o trang thai rdan SO véi Cac ion co ldp o the khi

5

“Lién k&t ion — N3ng lwong mang

U=—

AN,g'ge® . 1 a'qa- LE

Ars,r, - n) - r, » ION CANG
BEN: |U]
CANG LON

A: hang sé Madelung, phu thudc vao ciu triic mang tinh thé

N,: s6 Avogadro

g*, q: dién tich cua ion

e: dién tich nguyén to

L=l kT

n: hang sb dic trung cho cau hinh electron
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IS — 77\7 s aoannn s
Increase in charge _
Compound AHe Compound AHe Compound AHe
IkJmol1! IkJmol? fkJmol1!

(4]
= LizO 2806 | MgO 3800 | AlaOs -15916
= [az O -2488 Zad -34149
% o 2245 Sro -3222
a
= LiF 1047 MAgF 2 -29651

Mak -92s Cako 2634

b 5326

~ Lien két cong hoa tri - Ly m

(valence bond — lién két hda tri)

Sw hinh thanh lién két:

Cdc orbital cta 2 nguyén t che pht nhau (xen phu)

SO electron t6i da trong 2 orbital xen phti: 2 electron co

spin trai dau

Mat d6 hién dién electron gia tang trén dwong noi lién

nhan

= Ilwc hut tinh dién giitra hai hat nhan voi dam

may electron

8
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ILién két cOng hoa tri thwc hién gitra:
' Phi kim - phi kim
' Kim loai (s0 oxi hoa > 3) - phi kim

uyet VB

| két cong hoa tri
(valence bond — lién két hda tri)

|Lién két cOng hoa tri bén
~ Cac orbital xen pht cé mttc ndang lwong twong dwong nhau
(orbital hoa tri)

~ Dién tich vuing orbital xen pht I&n (nguyén li xen pht cuwe
dai)
' Mat do electron & viing gitra 2 hat nhan lén

10
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Lién két sigma (o): mat do

electron gia tang trén dwong =

noi lién nhan (xen phu truc) : bs P Pa

Internuclear line

/
’_.“' -....‘\ P s
i
¢ - \\_!/ \

dydy b

Lién két pi (m): mat do
electron gia tang & 2 phia ctia
mdt phang lién nhdn (xen
pht bén)

= Lién két o c6 d6 bén Ién
hon lién két 1

Ly thuyét VB (valence bond — lienket
hoa tri)
Hoa tri ctia cac nguyén to phu thudc so electron hoa tri
& s0 orbital hoa tri
1 Chu ky 1: 1 orbital hoa tri — t6i da 1lién két cong héda tri

' Chu ky 2: 4 orbital héa tri — t6i da 4 lién két cong hoa
tri

' Chu ky 3, 4, 5: 9 orbital hda tri — > 4 lién két cdng hoa
tri
— Lién két céng héa tri c6 tinh bdo hoa
12
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pair repulsion) & thuyét lai héa orbital

- Dw dodn goc lién két, dang hinh hoc cua phdn tir hay
ion da nguyén tir.

13

c ai ho gap ¢
nguyén tu trung tam (NTTT)

Trang thai lai héa ctia Dang hinh hoc ctia phan t&
NTTT

sp Thdng hang (linear)
sp? Tam gidc phang (trigonal planar )
sp3 T dién (tetrahedral)
sp3d (dsp3) Lwong thap tam gidc (trigonal bipyramidal)
sp3d> (d2sp3) Bat dién (octahedral)

14



Steric Basic geometry
No. 0 lone pair
= X—A X
Linear (CO5)
\\“x
X—A,
3 NN
X
Trigonal planar (BCig)
>I(
A e
Bi ~ e
X N
X
Tetrahedral (CH,)
)l(
)
5 X "'/i\ —X
X
Trigonal bipyramidal (PClg)
X
x’l ' L vy x
5 X | \x
X

Octahedral (SFg)

1 lone pair

E

A
x~ Tx
Bent (SOy)
I
A,
~ \ X
X

Trigonal pyramidal (NHg)

E

X

X— A—X

X X

Seesaw (SF,)
X
Xio,,, /L,“..x

Square pyramidal (Brfg)

Square planar (XeF,)
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2 lone pairs 3 lone pairs

E E

Bent (Hz0)

X E E
T-shaped (CIFg) Linear (i)
E
o

15

https://www.boundless.com/chemistry/advanced-concepts-of-chemical-bonding/molecular-geometry/linear-geometry/

- Dw-doan dang hinh hoc cua p

(ion da nguyén tu)

Vé cong thirc Lewiss

Xac dinh s6 vung dién tr quanh NTTT = trang thai
lai héa cta NTTT (tong s6 vung dién t& = s6 orbital

lai hoa)

Sw sap xép ctia cac vung dién tr lién két & khong lién
két = dang hinh hoc theo thuyét VSEPR

16
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Bai tap

Xac dinh trang thai lai hoa cia nguyén tir trung tam,
dang hinh hoc ctia phan t (ion).

a. HCN b. ICl,- c. NO; d. SF,
e. NOCI f. NO,* g. H,0 h. SO,

Xac dinh trang thai lai héa ctia nguyén tr C trong cac
trweong hop:

a. HCHO b. CH,COOH c. CH,COC,H,

17

~ Hinh hoc phan to & Moment Iu‘ﬁlﬁ'ﬁc
phan t&

Dé phan cuwe ciia lién két: su
léch cua dam may dién tir lién
két vé nguyén t6 cd do am dién
l16n hon = moment luong cuc
() lién két ®
Moment lwong cwc phan ur

moment ludng cuc lién két & n=q.r
hinh dang phan tir

Moment ludng cuc phan ti = 0

+q r -q

q: dién tich (C)

= phén tir khdng phan cuc
Moment Iudng cuc phan tir # 0
= phan t& phan cuc

r: khoang cach (m)
u: C.m hay D (debye)

18
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‘hoc phan tiF& Moment——
Iuong cuc phan tu

] 5- LA L e
o+ H H &+ X &—
H F
Net dipole, 1.47 D Net dipole, 1.85 D Net dipole, 0.23 D
-l
H
:C=D O—C=—0D
p=22D p=0D

19

Bt B +—— - il =
H-F or H-F H® + z2c1* _ HIci:

hydrogen and chlorine atoms  hydrogen chloride molecule

Do phan cuc cua lién két: Dién tir lién két 1éch vé phia nguyén
tr ¢6 do0 am dién 16n hon — tich dién khac nhau trén cac
nguyén tir

Do phan cuc cua lién két gia tang theo chiéu tang su chénh léch
d6 am dién -

10
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~ Hop chat ion: oo

A A i LiF
chénh 1léch do . =

75— KI

A A I @
am dl@n IOH LiBr. LiCl CsCl CaFe
so Lile e NaCl

~ Hop chat, phan
tu cong Ahoa tr1A. . =
chénh 1éch do 0 1 2 3
é_m dlél’l nhé Electronegativity difference

Percent ionic character

http://cwx.prenhall.com/petrucci/medialib/media_portfolio/text_images/FG11_07.JPG

lonie Polar bonding NMNolecular
B ]

LiF BeF, BF CF, NF_ OF, F,
80% 59% 44% 30% 18% 10% 0%
% lonic Character

Lién két cong Lién két cong
hoa tri phan cuc hoa tri =

Lién két ion

Chénh Iéch d6 am dién gidm
D0 phan cuc cua lién két giam

22 22

11
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. @ ~  Unpolarized P / -\\, - el _\\_.
i .)’ © | (& Bl }
. \___ '\_\ /,4 — .\ /

» N S o
. e Polarized
. e
e <& ° | 1
External € External
charge o charge 3 _——
= = ~ =\
C ‘o e | (e o |
- 4 S-S / N Y,
o+ Ho - A G ___/ e T A
Large-scale view of polarized atom (2) (b)

Sw cue hba ion: su bién dang dam may dién tir cua ion
Sw cue hba ion ting — tinh céng hoa tri ciia lién két tang

23

"Hién tugng cuc héaton

. Cation: g* 16n, r* nho — tac dung phén cuc |
tang
~ Anion: q I6n, lon — tdc dung bi phén"
cuc (kha nang bi bién dang) tang
~ Cau hinh electron cua ion: d° > d19 > d°
(khi tro) /
Tinh ion cua lién két M — O ting dan:

@

o scercassiiconii http://scienceaid.co.uk/chemistry/fundamental/bonding.tl

Lién két co:
% tinh cong hoa

tri tang, % tihh
ion giam

12
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Lién két nao c6 dac tinh ion nhiéu hon? Giai thich?

a. Na-ClvaMg-Cl b.Ca-SvaFe-S c.Al-BrvaO -Br
Lién két nao phan cyc hon? Gidi thich?

a. C-0OvaC-N b.P-SvaP-N c.B-HvaB-1I
So sanh dac tinh lién két trong cac tredong hop sau?

2. HCl, NaCl, MnCl,

b. SnO va SnO,

25

P Luc Van der Waals

Twong tac lwéong cuc — lwong cuc
G)iﬁa nhirng phan i cgng hoa tri phan cuwe (cO moment ludng cuc #
0
Do manh: ti 1€ vai moment ludng cuc cua phan tir
Twong tac cam wng
Twong tac khuéch tan (quan trong)
T6n tai gitta moi loai phan tur
Do manh: phu thudc kich thude phén tir - kich thude phén tu

cang 1on, twong tac khuéch tan cang manh
Khéi luong phan tr tuwong du’ong twong tac luong cuc — luong cuc

chiém wu thé hon twong tac khuéch tan o

13



Priem ket hydrogenm

/ Gilta nhitng phan ti céng
hoa tri phan cye c6 chira H
va mot trong cac nguyén to
cO d6 am dién 16n, ban kinh
nhé (F, O, N)

/ Do manh ting: nguyén to co
d6 am dién cang 1on, ban
kinh cang nho
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Lién két cong hoa tri phan cuc

Lién két hydrogen
A, B: nguyén t6 c6 d6 am
dién I&n, ban kl'ph nhoé
A, B: c6 thé gibng nhau hay

khac nhau
27
— i
& A H H /o-._
R ot o—H :
T TNw " H H 2
S+ T, i *
Tl H\C/C\.O/H H\C/O\C/H
"o : 2 IS Y EW
P < b N H H
» 1 ) H H
& e F+ &+ = o H o
o ey
Ty T T ethanol C)\ dimethylether
H

(@) (@]
{ I
T
[ T 7 e
: H
o/H N—C
o-nitrophenol (ljl

o-nitrobenzoic acid

Lién két hydrogen néi phan to

28
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chuyén pha cua phén td& céng héa tri
Nhiét d6 chuyén

pha cang cao

« Lién két VDW W
+ Lién két hyd

ién két hydrogen - Nhiét d6 nong chay
Nang lwong lién két By

cang lén

29

/ - O H
it [l [
(@
O \H —o - C \o
N/'O N— Q9 & H
| [ Salicyldehyde
O O (o-hydroxy benzaldehyde)
Ortho nitrophenol Ortho nitrobenzoic acid
The (°C) 45 141 - 148 7
237 (p-) 112 — 116 (p-)
9 .o
[P ~H O
M HO —M A
@/ g @ o - H-O @_N\Z
0 - nitrophenol p - nitrophenol
Lk hydrogen ndi phan tt Lk hydrogen lién phan tl
T, (°C) 45 114

30
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Hop chat nao ton tai lién két hydrogen lién phan t?
Giai thich? PH,, CH,, H,S, HF, HCL, SiH,, NH,

Gidi thich tai sao SiH, c6 nhiét d6 nong chady (- 185°C)
va nhiét do so6i (- 12°C) thdp hon PH, (nhiét d6 nong
chdy va séi lan lwot la - 133°C va - 88°C) mdc du ca hai
hop chat c6 khéi lwgng mol twvong dwong.

Dwa vao lwc lién phan t, sap xép nhiét do sbi twong

wng cho ttrng chat sau?

a. Ne, Ar, Kr (- 246°C, - 186°C, - 152°C)
b. H ,HCL Cl 35, - 250%, -85°C) a1

e

4’}(acd1nh vi tri hinh thanh lién két hydrogen gitra cac phan

tl trong cac tredong hop

=

Guanine

O

N (@]
H

thymine

NH-

/&

Cytosine

NH:

¢ XN

e
adenine 32
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4 . . . \ x 4 . . //’K
5. Xac dinh vitamin nao-de tan trong nwdc? Vitaminnao de
—tan trong dau? Giai thich?
Cl—
HO — CH, CHz +
_ \\,
HO — (I: 0. o T . ‘ o
L\q HaCJ\ \EJ\ CH: — CH20H
— N - s
HO OH | Pyrimidine Tazote
Ascorbic acid [THIAMINE (Vitamin B1)|
(Vitamin C)
CH, CH, CH, CH
KI%/W\OH
~CH,
Vitamin A (retinol) Vitamin D 33
- E—— ‘/,_/
/j/r -

6. Lién két peptide thudc loai lién két gi? Nhan xét vé do
bén ctia lién két peptide?

34
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