CHUONG II
LIEN KET HOA HQC

1. Do dai lién két:1a khoang cach ngan nhat noi lién
2 hat nhan cua 2 nguyén tir tham gia lién két

Liénkét H—F  H—ClI  H—Br  H-I
d(A°) 0,92 1,28 1,42 1,62
2. Goc lién ket:1a goc tao thanh boi 2 doan thang
twong tuong ndi1 li€n nhan nguyén tr vo1 2 nhan
ctia 2 nguyén tir lién két voi no.

oH
Td: H,O O{a a =104,5°

|8



3. Bac lién két:
La s6 mo1 lién két dugce hinh thanh gitra 2 nguyén tu

Etan H,C—CH, blk =1
Eten H,C = CH, blk =2
Etin HC =CH blk =3

4. Nang luong lién két

o. Phan tir 2 nguyén ti: AB(k) €. A(k) + B(k)
+ Q 1a nhiét hap thu ciapu Q>0 2 E,,=Q

B. Phan tr nhiéu nguyén tur:
CH,k) - ¢ C) + 4H(k) PEq,= % Q
E..>0vaE,;1T =2 d0 bén lién két]
Blkt=» E,;, dblk, nhung d ;|



5. Céc loai lién két.
Gom:

Lién két ion

Lién két cong hoa tr1
Lién két Hidro

Luc Van Der Walls - Cac loai lién két yéu

Lién két trong phtrc chat

Dé phdn biét Ik ion va lkcht ta c6 thé can cik vao
do am di¢n cua 2 nguyen tu tham gia lién ket.
0<|y\-%|< 1,7 lkcht

Lk (AB) -
(AD) =% |2 1,79 Ikion




II. LIEN KET CONG HOA TRI
1. Nguyén tac:

Lién két AB:0 <[y, — %, | < 1,7 lkcht

Khi 2 nguyén tir A va B tién lai gan nhau, cdc AOht
ctiia chiing tién lai gan nhau,dén 1 khoang cach xd
cac AO cua chung s€ che phu lén nhau
=» cac Orbital phan tir: Molecular Orbital (MO)
. MO la vung khong gian quanh 2 nhan,trén do

xac suat tim thay e cuc dai tir 90—99%

ng MO ciing chi chira t6i da 2e véi spin ngugc
chiéu.



AO(A) AO(B) MO(AB)

+ — o
+ B - Lién ket phoi tri
. N (cho nhén)

* Chi co cac AO hoa tr1(AO Chl.’l”a cac ¢ hoa tr1)
mo1 tham gia che phu tao lién keét.
« Qui tac che phu hitu hiéu

. Che phu cuc dai:cac AO tién lai v6i nhau
theo hudng nhu thé nao dé cho cacAO che phu
[én nhau cang nhiéu cang tot

- F A]E2AO l«
Che phu htru hi€u T 346 bén 1k 1




2. Cac thi du:

. HF -

C ®- . -MOG

H(1s") B m
F(1s? 25? 2p°) 25  2p o,

.l. H:F:=»H—F|
&-



)y T3

1ignnd Bomd; 5-5 overlap

H:H
H H=h






.F, | F(1s* 25 2p%) BB

F(l s2 252 2p%) mn %‘ - o

N(1s?25? 2p°) B FHENEN |\—
No - IN=N]
©IN(s 29 20) T-T-T










Good overlap




H(1s!)
-H,0 1 0152 252 2p?)
~H(1s')
O Q 25 orbltal

Ly thuyét: HOH=90° nhuwng thuc nghiém:= 104,5°



2p;







NE- - SHds)
T U N(1s? 252 2p?)

H

\
I/N——H

Ly thuyét: HNH= 90° nhung thuc nghiém= 107°




2s orhital Nucleus

2p orbltals

1s arbital '-\

32 arbilal



. CH, ﬁH(lsl)
(1s? 2s% 2p?)—C"(1s? 25! 2p?)

Ly thuyét: CH, gom 2 loai lién két C—H

3 C—H tao thanh tam di¢n vudong, C—H thur tu
khong dinh hudng

Thuc nghiém: CH, c6 dang ttr dién déu, goc
HCH=109,5°



25 orbital Nuclaus

2p orbitals

1s arbital '-\

3z arbiial



3. Thuyét lai hoa cac AO
Truéc khi tao lién két,1 nguyén tir tu che phu
cac AO hoa tr1 —nhirng AO la1 hoa (c6 hinh dang,
kich thudc, nang lugng hoan toan giong nhau).
Sau do, no dung cac AO la1 hoa nay che phu voi
cac AO ctia nhitng nguyén tir khac dé tao lién két

a. Cac tranag thai la1 hoa:
a. Lai hoa sp: 1(s) + 1(p) —2(sp)
p
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Trang thai lai hoa sp dung dé giai thich co cau
cua cac phan tu thang hang.

Trong héa hitu co, lai hoa sp dung dé giai thich co
cau cua carbon lién két ba (C =)

P p 5P o o oo

Td: O=C=0 ; HC=CH :
3 w

B.Trang thai la1 hoa sp?:  1(s) + 2(p) — 3(sp?)

C6 co cau tam giac déu: tAm 1a nhan nguyén ti,
3 truc do1 xirng cua 3(sp?) hudng ra 3 dinh cua A






v -~ N

sp Csp Osp C spr
2p" 2p

-:f'

2p 2p






¢ ortital

sp< orhatal _~5p< orbital

l_.

Copyright 1998 Jion Shen

~-gp? orbital

Trang thai lai hoa sp? dung dé giai thich cac
phan tur ¢o dang A hoac goc. Trong hoa hiru
co: gial thich co cau cua C lién két do1 (C =)

BF 'side-by-side’ (m) overlap
| PR o7
S | »/‘1 08.7 pm
&/ C C

Gﬁjc HH H 1339pm H



7 orbital

s othital, _~&p+ orbital

sp* orbital
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v. Trang thai la1 hoa sp°:
1(s) + 3(p) — 4(sp>) C6 dang tir dién déu,4 truc

35 arbil

Trang thai lai hoa sp® dugc dung dé giai thich co
cau cua phan tir c6 dang tir dién, thap tam
giac,goc. Trong hoa hitu co,dung dé giai thich co
cau cta C noi don.

0. Trang thai la1 hoa dsp?;
1(s) + 3(p) + 1(d) =>» 5?dsp3)

C6 dang hinh 6 mat ( luong thap day tam giac)




¢. Trang thai la1 hoa d?sp?
I(s) +3(p) + 2(d) —6(d*sp°)
Co6 dang hinh 8 mat (ludong thap day hinh vuong)










4. Du doan co cau lap thé ctia hoa chat
Xem chat: ML_; ML x* ; Ml »-

M:nguyén t6 trung tam(ng.to ¢ so lugng ng.tir nho nhat.)

L: ligand(céc ng.t6 chung quanh lién két vai M)

n; chi so ligand ( n>2)

X+: dién tich (+) cua cation. Y- : dién tich (-) cua anion
Pé x4c dinh co cau l1ap thé ctia hoa chat, ta 1an luot
thue hién cac budc sau day:

* Yehtlh(M) =Y ehtcb(M) + Ye déng gop boi cac L
(1L gop le tru O;S = Oe)
+ y(e) né€u la anion
- X(€) néu la cation

—_—




« X4ac dinh trang thai lai hoa cia (M) va dang lap thé

> ehtlh: Y AOIlh: trang thai lh

4 2
6 3

1 4
10 8
12 6

SP

dsp’
dsp’

dang 1ap thé
thang hang
tam giac; goc
tr di€n; thap A; goc
luong thap day A
hinh bat dién



Td: CO,: C4+2.0=4)=>sp = 0=C=0
2.2¢

.O. Blk=1(o) (m)=2

uuuuuuuuuuuuuuuuuuuuu (co,) 22
OCO

) 2-

CO2: C (4+3.0+2=6) > sp? O
] / C__ O -
- O _
1.2(e)
Blk = 1(c) + (1) = 1,33

3.2












& bond (single bond)

a AT,

N

s bond r bond
(end-to-end (side-to-side
overlap) overlap)

Double bond



The set of orbitals sp” + p Sigma (o) bonds

.
H H H H
- € C
H H HY g 7 H
™

Overlap of p orbitals leading to pi () bond




side-by-side’ () overlap







CH, >Yehtlh=4+4.1=8=>2lhsp’ BlkCH=1

NO,: Yehtlh=5+2.0=35 =>» lh sp?
1.2¢

Blk = 1(c) + (m)=1,5

2.2




NO, : Yehtlh=5+2.0+1=6 =» lh sp?

y 2.2¢e
— Blk = 1(o) + (m)=1,5
2.2

NO,": Yehtlh=5+2.0—1=4=>lh sp

2.2¢

Blk = 1(c) + (1) =2

2.2




NH,: > ehtlh=5+ 3.1 = 8=> lh sp’

107°48'

lone
i pair

B I k — 1 Pyramidal shape of

Ammonia molecule

NH,*: Yehtlh=5+4.1-1=8 =»lh sp?
Blk =1 Sk

NO, : Yehtlk =5 + 3.0 +1 = 6 Th sp?

A

d

W

iH

? +
N @
B

1.2¢

Blk = 1(o) +

= 1,33

3.2

(1)



H,O: > ehtlh=6+ 2.1 = 8=»sp’

SO,: Yehtlh=6+2.0=6 =» lh sp?

1.2¢
Blk =1(c) +— (n) = 1,5
2.2




SO,: Yehtlk=6+3.0=6 = sp?

_8 Blk = 1(c) +

SO,* Zehtlh 6+3.0+2=8 = lh sp’

1.2e

(n) = 1,33




SO,%2 : >Yehtlh=6+4.0+2=8 =>» lh sp’

=> |h dsp?




5. Tinh chat:
a. Cong h,éa tr1 cua 1 nguyén,té 1a sO lién két cong
hoa tr1 xuat phat tu nguyén t6 do.
Td: H—=O—H {cht(H) = 1; cht(O) =2 }
b. Ban kinh cta 1 nguyén t0: 1a % d¢ dai lién ket
don tao bo1 2 nguyén tir cua nguyén to do.
Td: N—Nc6 d, = 1,45 A > r, = 1,45/2 =0,725A
c. Goc lién ket:
Goi: AO lién két 13 L; AO khong lién két chira 2e
la K; AO khong lien két chira 1e 1a K(1)
=>so sanh luc day: KK> KL> LL> K(1)L



d. Lkcht ¢6 tinh bio hoa, dinh hudng, co thé
khong phan cuc hoac phan cuec.

Lk: AB ¢6 ‘ Ya — Xi ‘ = 0 =» AB khong phan
Cuc; Wiy =0
Td: H,co u=0=>

Néu: 0 < ‘ Ya — Ag ‘ < 1,7 =» AB phan cuc; p,, #0
TdéHIF—IF CO Yp > Ay <
H—F
W= 4,8.d,:.0 (Deby)
ut = do phan cuc 1




Trudng hop phan tir nhiéu nguyén ti:ML_ mdi lién ket
M—L co6 1 gia tri W, =2 Wy, = hop luc cua np,,,

\
,-f“:’;?“.ll‘::;ﬂ.
1 Hﬂ'll'i- ¥
Td: NH, va NF,
L1
CH,cop=0

109.5°



[II. LIEN KET ION
1. Nguyén tac:

A+Bnéu|y, -1 =17 2 kion

A +ne — A~

>
Xa ~ XB B — B™ 4+ me

-mA™ +nB™—A B

Cac ion A™ va B™ phai c6 cau hinh e bén

. Cau hinh e bén cua cac ion:

= co cau 8e {....ns2 np®) thuong gdp & p.nh chanh A
» Co chu 18¢ (....ns? np®nd'®) gip & p.nh phu B

« Co cauns? (....ns?) (thudng gip & cac nguyén to
thudc chu ky 1o6n phan nhom 1V, , V,)



Metals for cations
K — K+ + e’

Non-metals form anions

- - -
W o o —iiCh
- LR

Together these form ionic compounds

K.+ ] — K :J_:,';I:'

Election & ghan caway -

. N N
(@)) (@)}
@ .n * o

Adorn with m:m?i u.r; akchon

spane alechion 1o becoma siabie

e -
H—% -
Y \ -
% * ’ »
Na 3] + [l € )]}
g R e
— —
l S
- -
% e :
, o .4
x '
il Na )i Ll € 4
e .
8

fonic Bond —

Na-U'CI=

& scienceaid. co.uk
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N f -‘:.-\\. i
"'ft:llm'rl"I *'q:fr" v
% PP Lit =]
e \:__ 'l L] '.___._‘,;; ;-
T T N - S e b
I."/-"'f- "l':--\.\\\"'\ ,..--"'" = /";,.*‘.L T \H "'"'/
(&M O
| o AT ¥
N "\x' z"',-" £, . jz}_.-"'
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Ca + 2CI Ca?* [y




2. Tinh chat:
a. Ban kinh 1on:

Xem phan tr AB: A'-B*
Ate— A =>Ia >T, - d, =y,
B— BT +e = 1,1t < Iy
Trong day ion dang e: N*; O*; F-; Ne; Na*; Mg?'; AB* #

-t Igt

ZT 9 I'ion*l’
P3-; S*: Cl-; Ar; K*; Ca?**;

-

- ZT 9 I.ion*l’
= Trong céc ion ding e: Ion ndo c6 Z1 2> |



b. Tinh cong héa tri cta lién két ion ( tinh ion
cua lién két cong hoa tr1).

Cation M™ ¢¢ tinh phan cuctkhi { " mH) T
* Tyl cht 1
Anion A™ ¢6 tinh bi phan cyc 1 khi - ° n(')TT Eﬁ
[ I‘A_ )
100% 10n lkcht phan cuc  lkcht khong cuc

Tinh cht 1 =» d0 bén|; 0t ]



IV: Cac loai lién két yéu:

1. Lién ket Hydro:
La lien k,é’t tao thanh boi nguyén tu H linh dong( la
H lien ket voi 1 nguyen tu hay 1 nhom nguyén tu co
do am dién lon nhu: O, F, Cl, C=C) voi I nguyén
tur hay nhom ,co' do am dien lon va co cdc cap e
khong liéen ket.

A<—H"™ ... IB«<R
Td: H—F ... H>F

a. Phan loai

Co 2 loa1: IkH 11€n phan tir va IkH no1 phan tu



o.. Lién két Hydro lién phan tu:
Duoc tao thanh bo1 cac p.tu riéng bi€t nhau;

Td: H,0 H-O0I...H—0 CzHS—(_)’I...H—(’)
\
H H H H
B. Lién két Hydro noi phan tir:

Duogc tao thanh trong chinh ban than 1 phan tu
O—H.,
0

o




b. Tinh chat

a.. Lién két hydro cang bén khi H cang linh dong
va tam B cang giau e.

Td: C,H—OI...H—O| bén hon C,H.—O|

I I I

H H H...10—H



3. Nhi¢t do so1, nhiét 6 ndng chay:
Hoa chat nao cho 1L.k(H) Lp.t 1 thit°, t° 1.
Td: C,H—OI...H—0—C,H. bén hon CH,—O—CH,

l

: H :
Chat nao cho lién két Hydro no1 phan tir cang

manh thi t°_, t° , cang thép
Td:

nc?




v. PO tan

Chat nao cho duoc Lk(H) 1.p.t vdi dung moi
cang manh thi tan cang nhi€u trong dung moi do.
Td: C,H.OH tan trong H,O t6t hon CH,OCH,

b. Luc Van Der Walls (VDW)
La luc lién phan tir, dugc tao thanh gira cac
phan tu trung hoa, luc VDW dugc dung dé giai
thich su co thé hoa long cua chat khi, hoac co
thé dong dac cua chat long.

o. Phan loazr:

Luc VDW gom cac loai:



. Luc dinh huéng:
Duoc tao thanh bo1 cac phan tir luon phan cuec.

Couprighl 0 3000 Bt P il S T P P Hol,

. Luc cam ung:
Duogc tao thanh bo1 1 phan tir phan cuc va 1 phan
tir khong phan cuc.

Capprgd 3000 P Forin Hal b



. Luc khuéch tan.

Tao thanh bai cac chat khong phan cuc

He
p=0 u#0
Luc dinh hudng > luc cam tGng > luc khuéch tan

uT
Luc VDW?T — r(phan t)]
M1




B. Tinh chat
. Chat nao cho luc VDW1=» to to 1

Td: F, Cl, Br, {2 >t ,t 1

. Cac chat c6 d0 phan cuc giong nhau=» hoa
tan tOt vao nhau, va nguoc lai.

Td: HCI hoa tan trong H,O tot hon CH,
CH, hoa tan trong CCl, tot hon HCI
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