LIEN KET HOA HOC &
EDGRIRGIONG T AC

Lién két ion

Lién két cong hoa tri (theo VB)
Sw phan cwc lién két

Lwc Van der Waals & hydrogen

ién két ion — diéu kién hinh thanh

* Nguyén t6 c6 nang lwgng ion hda nhé — cation

* Nguyén t6 co ai lwe dién tir Ion — anion

Kim loai (dién hinh) + Phi kim (dién hinh) — lién két ion

i Table 7-2 Simple Binary lonic Compounds

General Tons
Metal Nonmetal Formula Present Example mp (°C)
IA* + TA — MX (M*,X7) LiBr 547
2A TA — MX, (M**,2X7)  MgClL 708
3A TA — MX; (M** 3X7) GaF; 800 (subl)
IAT & 6A —_ M;X (2M*, X)) L0 >1700
A+ 6A — MX (M**, X*7) CaO 2580
A+ 6A —_— M,X; (2MP7,3X77)  ALO, 2045
IA* + SA — M;X (GM*,X*7) LN 840
A+ SA — M.X, (3M?*,2X%7)  CasP, 1600
A+ SA — MX (M, XP7) AlP
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Mt vai ion da nguyén tu théng dung
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- Common Polyatomic lons -

Click on the table for a more complete list
el narne ion narme
MH4* ammoni um COgE— carbonate
MOz~ fitrite HCO,— hypdrogen carbonatet
N1y~ nitrate Clo— hiypochlorite
802~ sulfite Clo,~ chlerite
S0~ mifate ClO,~ chlorate
HE 04~ hydrogen sulfate® ClOy— petchlorate
OH~ hapdroside C:Hz 0z acetate
CH— cvanide MnDy— permanganate
PO#— phosphate Crp02 dichrotmnate
HPO2— hydrogen phosphate CrOqe chromate
HaP Oy~ dihsdrosen phosphate 02~ peroxide
*Bisulfate and thicarbonate are widely used commen names for hydrogen sulfate and
hydrogen carbonate, respectivel v

Lien két ion — do bén
Nhigt hinh thanh hep chit ion (AHfO) ning luong tmg véi qua
trinh hinh thanh 1mol hop chét ion tir c4c don chat bén
Na(r) ]/2C|2(k) = NaCI(r)

‘ Mg+ 72 059 —> MgOyy)
Do bén cua hop chation so voi don chat
Ning luwong mang tinh thé ion (U): néng luong can thiét dé pha
vo 1mol hop chat ionthanh céc ionriéng ré ¢ thé khi
NaCI(r) — Nat (k)+ Cl- (k)
MgO(,) = Mg + 0%

D6 manh ciia lién két ion & trang thai ran so véi cac ion 0 ldp &
thé khi
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Lién két ion — Nang lwong mang

P2 + ~y—
u-_A2N.agre (1_£)z_kﬁ

Are,l, n I

A: hing s6 Madelung, phu thudc Vao ciu triic mang tinh thé
No: s6 Avogadro

g, g diéntich cua ion

e: dién tich nguyén tb

L.t

n: hang sb dic trung cho cau hinh electron

\/

Increase in charge

Compound AHe Compound AHe Compound AHe
Ikdmol Ikdmol fkdmol

[-H]
=1 | LizQ -2806 | MgO S3800 | AkOs -159916
Z| | NagO -2488 | Cal -3419
§ K0 S2245 | Sro -3222
[=E]
2| |LF -1047 | MgF2 2961

NaF -928 CaF; -2634

KF -826
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Bai tap

1. Viét cong thirc hop chét ion hinh thanh gitra:
a. CavaBr,
b. SrvaS$
c. NavaSe
>. Hop chét ion nao bén virng trong s6 cac hop chat
sau: Al(OH),, BaCl,, CsS, LiSe,

Xac dinh dién tich va cdu hinh electron ctia cac ion
trong cac hop chat bac hai sau: K,0, Ca,P,, Bi,O,

W

“1ién két cdng héa tri - Ly thuyét VB
(valence bond — lién két héa tri)

Sw hinh thanh lién két:

* Cdc orbital cta 2 nguyén ttr che pht nhau (xen pht)

* S6 electron t6i da trong 2 orbital xen phti: 2 electron c6
spin trai dau

* Mat d6 hién dién electron gia tang trén dwong noi lién
nhan

= Iwc hut tinh dién giira hai hat nhdn véi dam
may electron
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e Lién két cong hoa tri thwc hién gitra:
e Phi kim - phi kim
 Kim loai (s6 oxi hoa > 3) - phi kim

““Lién két cong héa tri - Ly thuyét VB
(valence bond — lién két hda tri)

e Lién két cong hoa tri bén
e Cac orbital c6 mirc ndng lwgng twong dwong nhau (orbital
hda tri)
¢ Orbital dinh hwéng dé dién tich che pht cuc dai (nguyén li
xen phu cyc dai) = tinh dinh hwéng cua lién két cong
héa tri
e Mat do electron & vung giira 2 hat nhan léon

10
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ié i ] O 1 lear line
Lién két sigma (0): mat do nlernuclear i

electron gia tang trén duong
n6i lién nhan (xen pht truc)

Lién két pi (x): mat do
electron gia tang & 2 phia cta
mdat phdng lién nhan (xen
phti bén)

= Lién két o c6 do bén lén
honlién két x

-\_//f

Bai tap

Giai thich sw hinh thanh lién két trong phan tr
HF
Br,

12
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/L’Vfuyé’t VB (valence bond — lién két
hoa tri)

* Hoa tri cia cac nguyén t6 phu thudc sé electron hoa tri
& so orbital hoa tri

e Chu ky1:10orbital hoa tri — t6i da1lién két cong hoa tri

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

e Chu ky 3, 4, 5: 9 orbital héa tri — > 4 lién két cdng hda
tri

= Lién két céng hoa tri c6 tinh bdo hoa

13

m VSEPR (valence shell electron
pair repulsion) & thuyét lai hda orbital

* Dw dodn g6c lién két, dang hinh hoc cua phédn ti¢ hay
ion da nguyén tir.

14
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ac dang lai héa thuvong gap cua
nguyén tur trung tam (NTTT)

Trang thai lai Dang hinh hoc cta phan t&
hoéa caa NTTT

sp Thang hang (linear)
sp> Tam gidc phang (trigonal planar)
sp3 T dién (tetrahedral)
sp3d (dsp3) Lwdng thap tam gidc (trigonal
bipyramidal)

sp3 d? (d>sp3) Bat dién (octahedral)

15
Steric| Basic geometry
ho. | o oria pal 1 lone pair . 2 lone pairs . 3 lone pairs
I X—A—X
| Linear (COp)
E
X—A",
3 A
Ny S
Trigonal planar (BClg) X X
Bent (SO)
’l‘ T E E
An An s
4 o Ty X o iy X A
X \ X \ X N X
X X Bent (H,0)
Tetrahedral (CH,) Trigonal pyramidal (NHg)
X E E. E E
Xor
s xwrA—X X—A—X K=l—X —R—
X e X E E
Trigonal bipyramidal (PCls) Seesaw (SFy) T-shaped (CIF) Linear (i)
X X E
X:,,,“A‘“...X X:,,,“L“..IX X““"A"““X
6 x"l‘x x’l‘x Xrl‘x
X E E
Octahedral (Sﬁa) Square pyramidal (Brfs) Square planar (XeF,) 16

https:/Awww.boundless.com/chemistry /fadvanced-concepts-of-chemical-bonding/molecular-geometry/linear-geometry/
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/Du’/dodn dang hinh hoc cua phan tuw
(ion da nguyén tu)

Vé cong thirc Lewiss
Xac dinh s6 vung dién tr quanh NTTT = trang thai
lai hoa cia NTTT (tong s6 vung dién tr = s6 orbital
lai hoa)
Sw sap xép ctia cac vung dién tir lién két & khong lién
két = dang hinh hoc theo thuyét VSEPR

17

\/

Bai tap
Xac dinh trang thai lai hda ctia nguyén tir trung tam,
dang hinh hoc ctia phéan t (ion).

a HEN b Il c NO - d SE
e.NOCl fNO, gHO hSO,
Xac dinh trang thai lai hoa ctia nguyén tr C trong cac
trwong hop:
a. HCHO b. CH,COOH ¢. CH,COC,H,

18
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_ Hinh hoc pW

lwdng cuc phan tu

° Pé phan cwe ciia lién két. su
léch cua dam may dién tir lién
ket vé nguyén to c6 d6 &m dién
lon hon = moment lwong cuc .
() liEn ket

e Moment lwéng cuc phan i
moment ludng cuc lién két & pn=aq.r
hinh dang phan ti q: dién tich (C)

e Moment ludng cuc phan tr =0
= phén tir khéng phén cuc

e Moment ludng cuc phan toc =0 p: C.m hay D (debye)
= phan tir phan cuc

g r |

r: khoang céch (m)

19

f/HﬁﬁTﬁocpﬁﬁﬁTﬁﬂﬁTménﬁﬁﬁf/////

lwdng cuwc phan tu

| 5 N I 5+
H/‘N{\H ] O] P s I
5+ H H &+ \VF 75
H F
Net dipole, 1.47 D Net dipole, 1.85 D Net dipole, 0.23 D
I « | 3
H
“c=0 0=C=0
H
p=22D pu=0D

20

10
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Bai tap

1. Cac phan t& sau cé moment lwdng cyc hay khong?

a (&,
h O
c. H,O
d. BF

3
2. Hop chat nao c6 moment lwdng cwe lén nhat? NH,,

CO,, NF,, CH,

21

_M®&iTién hé giira lien k&t hoa hoc & do

am dién cua nguyén to

o+ O- e
H-F or H-F

3+ 8-

LR R —— HiCI:

hydrogen and chlorine atoms  hydrogen chloride molecule

* Sy phan cyc lién két: Pién tir lién két 1éch vé phia nguyén tir c6
d6 &m dién 16n hon — tich dién khac nhau trén céc nguyén tir
* Gia tang theo chiéu tang su chénh 1éch do am dién

22
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100 -
X . F
° Hop chat ion: _ K.LrKEI hxF
N = e ] L
chénh Ich do E 75 _ XA__
am dién I6n £ CsCl CaFe
2 b NaCl
g
* Hop chat, phén E . _
tir cong héa tri: 5 = P! HCL~
chénh lech do B\ Re |
i : 0 : J
am dién nho 0 I 2 3

Elcctronezativity difference

http://cwx.prenhall.conVpetrucci/medialib/media_portfolio/ftext_images/FG 11_07.JZD3G

Tonic Polar bonding Molecular

T
LiF BeF,  BF CF NF OF, F

2 3 ] 3 2 2
80% 59% 44% 30% 18% 10% 0%

% lonic Character

Material

Lién két cong Lién két cong

Lién két ion e .
hoa tri phan cuc hoa tri

Chénh léch d6 am dién tang
Do phan cuc cua lién két tang

24 24
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Hién twong cwc hda ion

Unpolarized (3}/ .-\.,J (?Q;\:
b ; A y,

e’
I Polarized

© . e l 1
External O External
e

charge charge S P
i T
B " Y }( * ) . o |
o€ Do N s | R
- -
Large-scale view of polarized atom (2) (b)

Sy ciee hoa ion: sw bién dang dam may dién tir ciia ion

Sir cire hoa ion tang —tinh cong hoa tri ciia lién két tang

25

ren twong cuc

e Cation: g* 16n, r* nhé — hién tugng cuc ] Lién kbt co:
hda tang
* Anion: g Ion, r 16n — hién twong cuc hda,, - % tinh cong Ploa
ang ‘Fr1 té}’lg, % tinh
 CAu hinh electron cua ion: d10 > d1® > d° Oee
(khi tro) /

G,
©

© scienceaid.co.uk

http://scienceaid.co.uk/chemistry/fundamental/bonding.hgml
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1. Lién két nao co dac tinh ion nhiéu hon? Gidi thich?
a. Na-ClvaMg-Cl
b. Ca-SvaFe-S
c. Al-BrvaO -Br
2. Lién két nao phan cwc hon? Gidi thich?
a. C-OvaC-N
b. P-SvaP-N
cc B-HvaB-1I
3. So sanh ddc tinh lién két trong cac treong hop sau?
a. HCl, NaCl, MnCl,
b. SnO va SnO,

ﬁdp

27

~—tuc Van deW/

[] Twong tac lwong cwc — lwdng cuwe
] Gitra nhitng phan ti# cong héa tri phan cwe (c6 moment lwdng
cuc # 0)
1 D6 manh: til¢ vdi moment hrdong cuc ctia phan tir
[] Twong tac cam ing
[ Twong tac khuéch tan (quan trong)
[] Ton tai gitra moi loai phan tur
1 B§ manh: phuy thudc kI'Ch’thuérc phan tir - kich thude phan
tu cang 1on, twong tac khuéch tan cang manh
Khéi lu’g'ng phér] tir twong duong: twong tac luong cuc — luong
cyc chiém wu thé hon tuwong tac khuech tan

28
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—Tién két hydrogen

Lién két hydrogen

O Dang dac biét cua twong tac
ludng cuc— ludng cuc

O Gitra nhirng phan tr cdng hoda
tri phan cuc ¢6 chira H va
mot trong cac nguyén td co
dd am dién 16n, ban kinh nho
(F, O, N)

ODPo manh: phu thujc vao
nguyén t6 co do am dién 1on

& &
-O'- ..O
e b Ny
B+, g
SO
F— Ho,
o &+ 8+ s, -6—.
-‘O-. .O.
b Ny Ny
0]
H\ H= =
o—H o
H ,H : i
? H (0] H
H\C/C\O/H \C/ \'C/
b d HH A H
HH )
o/H
ethanol \ dimethylether
H

29
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=
Bai tap

Hop chat nao ton tai lién két hydrogen lién phan t@?
PH,, CH,, H,S, HF, HCl, SiH,, NH,

Gidi thich tai sao SiH, c6 nhiét d6 nong chay (- 185°C)
va nhiét do soi (- 12°C) thap hon PH, (nhiét d6 nong
chady va séi lan lwot la - 133°C va - 88°C) madc du ca hai
hop chat ¢6 khoi lwgng mol tvong dwong.

Dwa vao lwc lién phan t, sdp xép nhiét do soi twong

wng cho tirng chat sau?

a. Ne, Ar, Kr (- 246°C, - 186°C, - 152°C)
b. H,, HC, Cl, (- 35°C, - 259°C, -85°C)
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