Chuong 11

LIEN KET TRONG TINH
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I. CAC LOAI LIEN KET TRONG TINH THE
C4c nguyén t khi tién lai gan nhau dé€ tao thanh
tinh thé — C6 su tudng tic giffa ching — Ning
lugng cua toan hé giam. PJ gidm ndng luong nay
xdc dinh ndng luong lién két ciia tinh thé.

Ning luong lién k€t khdc nhau giita cdc loai tinh

thé:
Tinh thé khi tro:

Eienre=0.02 > 0.2 eV/nguyén tu
Tinh thé kim loai kiém:

Eicnre = 1 €V/nguyén tu

Tinh thé nhém 4 nhu Ge, Si:
F.. . =4-5-3>7 36 eV/nouvén tr
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1. BAN CHAT CUA CAC LUC TUGNG TAC TRONG TINH THE

Khi cdc nguyén ti lai gan nhau, gitta cdc nguyén
tr c6 thé co cdc tuong tic:

+ Tudng tac hap dan.
+ Tuong tac tu.
+ Tuong tac tinh dién.

N€u hgp cdc tuong tdc d6 1am ning lugng hé gidm
— lyc hat gitta cdc nguyén t sé thing — tinh
thé on dinh.

N€u hdp cic tuong tic d6 1am ning lugng hé ting
— luc day thing — tinh thé khong hinh thanh.
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Gid st x€t tuong tdc gilra hai nguyén tu gan nhau nhit cich
nhau 3 A
+ V&i nguyén t ning nhit c6 A = 250 ning lugng hap dan
vao khoang:
Upip ain ~ 241032 eV
+V4&i cdc nguyén t& ¢c6 momen tr ¢d ban bing magnetron
Born ning ludong tuong tac:
U, ~-7.106eV

+ V@i cac nguyén tu c6 dién tich e: nang lugng hit tinh
dién: 2
e
Ugien = Unie ~ - I -SeV
Nhu vay:
. Udgien>> Upr >> Upgy g
Vay nguon goc lién ket chinh trong tinh thé la tuong tdac tinh dién.
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TUONG TAC TINH PIEN
Tuong tdc tinh dién trong tinh thé gdm:

Tuong tc hit va tuong tdc day

> Tuong tac hit gitta cdc dién tich trai dau:
electron — hat nhan

2
e

Uhﬁt ~ 'T

> Tuong tic ddy giita cdc dién tich cung dau:
hat nhan — hat nhin; electron — electron

AN

Udfi’y = R

r
Trong d6: A, n = hiing s, n >> 1; r : khodng cdch giira hai

nguyén tu.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vay: Ning ludng tuong tdc gitta hai nguyén tir gom:
U(r) = Upge + Uggy

Khir=r_ , U(r,)=U_., U(r)

= 1, = khoang cidch thuc ,
gifta hai nguyén t gan nhau
nhAt trong tinh thé.

Khir—0:
Uggy >> Uy = U(r) - o0

Khir > o
Uy, << Uy =0= U(r)—>0

U

day

mil
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2. CAC LOAI LIEN KET TRONG CHAT RAN
Sy khdc biét gifta cdc loai lién két trong chit rin la
do su phdn bd cua cdc dién to hoda tri cia céc
nguyén tu.

Khi dua cdc nguyén tf lai gin nhau d€ tao tinh thé
chat rdn, ching ¢4 su phin bo lai cdc dién t trong
cdc nguyén tr. Qud trinh ndy thda diéu kién:

+ Bao toan dién tich cua hé.

+ Xu huéng sao cho cac nguyén tu co 16p vo

ngoai cung day e-.

Tuy theo sO electron hda tri cia cac nguyén to ma
ching c6 thé phin bd lai electron bing céch:

nhudng, hay thu, hay gép chung cac electron hay chi
bi€n dang cac 16p vo e-.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CAC LOAI LIEN KET CG BAN TRONG TINH THE
1-Lién két Van der Waals

Lién két y€u gilta cdc nguyén ti trung hoa bdi tuong tic

Van der Waals — London do su thdng giang trong phan

bo dién tich cua cdc nguyén tu.

2-Lién két ion

Cac nguyén t trao doi dién t& héa tri vG1 nhau dé tao
thanh cac 10n (+) va ion (-) — lién k&t bang luc hit
tinh dién cua cdc ion trdi diu.

3-Lién két dong héa tri

Lién két gilta cdc nguyén t{f bing cdch gép chung cic
electron hoa tr1 — Cac nguyen tU trung hoa c6 sy phin
bd electron chim 1én nhau mdt phan.

4-Lién két kim loai

Céc electron hoa tri dugce giai phong khoi nguyé€n tu va
O thé di chuyen tv do trong tinh thé. C4c ion (+) dudc
nam & vi tri nit mang.
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I1. VIDU MINH HQA CHO CAC LOAI LIEN
KET TRONG CHAT RAN

1. TINH THE KHI TRO

A2 N
A. PIEN HINH
Céc tinh thé khi tro nhu He, Ne, Ar ¢6 16p vd dién tif hoa tri
hoan toan day, ning luong ion hda rat I6n, ning lugng lién
két gifra cdc nguyén t rat yéu, khong du 1am bién dang cdc
16p vo electron cua ching
— tuong tdc chii yéu Van der Waals — London
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Xét hai nguyén tr 1 va 2 cach nhau mdt khoang r nhu hinh.

Nguyéntd 1 _  Nguyéntu?2
E
| t
pl ‘ < :‘ p2

r

Tuong tac van der Waals — London

Gid st § thoi di€m t, nguyén ti 1 c6 momen ludng cuc dién
tirc thoi 1a p,— sinh ra mot dién trudng £ ¢6 do 16n tai tAm
cua nguyén tu 2 la:
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Momen luéng cuc dién cam ng tai nguyén tu 2 1a P,:
29P,

— =
P, = “E -
r

Trong d6 o = dd phan cuc dién

XY

Thé ning tuong tdc giita hai momen P, P, la:
1 |F|;1_;,2 _3(P,.F)(P,.T)

U (r)~
' 4TE | r° r°

Vi p, // P, nén:
| |_P1P2 _3P1r.P2r—|

3 5 3 6
47e L r ATTE 47te

(o] O

L
2P P, 1 49p

:— 1

U, ("~

Ui(r) = Uy = - =

6
r

— Tuong tac hut

Nguyén ti cang gan nhau lién két caAng manh = Tuong
tac Van der Waals — Lon don = dong vai tro chinh trong
cdc lién k&t cla céc tinh th€ khi tro.
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Khi dua cdc nguyén tif lai gin nhau hon — ¢6
thém tuong tic day cé dang:

AN

Udﬁ)y - 12

Thé ning tuong tic toan phan:
U(r) = Upg () + Uggy () =-= + 2

12
r

Hay : U(r) =4¢ HiTz —(SYL Thé Lennard — Jones
Y A | O A G B

Trong d6: C =4ec%; A =4ec'?1a cdc hing sO duong
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U(r)

va |~

min

Thé Lennard — Jones

Vay: Tuong tac Van der Waals — London dong vai
tro chinh trong lién két cua cdc tinh the khi tro.
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B. MOT SO TiNH CHAT CUA
TINH THE KHI TRO

> Lién két ciia tinh thé khi tro la lién két Van der
Waals — tudng tac hut — xu hudng cac nguyén
t kéo v€ minh s cdc nguyén tf 1an cn to1 da.

— Tinh thé c6 ciu tric x&p chiit: 1ap phuong tim
mit cho da s6 tinh thé khi trg, va luc gidc x&p chiit
véi tinh thé He.

> Cdc tinh thé khi tro la chdt dién moéi trong sudt cd
nang luong lién két nhd va nhiét do nong chdy
thdp, dé nén.
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Ning luong lién két ctia cdc tinh thé khi tro

Gid st tinh thé khi trd 12 mot tAp hop cdc nguyén tf nim tai
ndt mang, bo qua dong nang cuia ching

— Ning lugng tudng tdc cua nguyén t ndm tai gdc toa dod
vdi cdc nguyén tif con lai i trong tinh thé 13 thé€ ning:

U=2UG)
VélE N nilal " niZaZ *

r.=R: khoé’lng cach gifra hai ndt 1an cAn gan nhat.
Nan%lu’dng tong cong trong tinh thé ¢ N nguyén tir (tdc 1a
cO — cap nguyen tr) bing tdng ning luong tuong tic cla

% N.U
cac cip nguyéntu -

ni3a3

2
— Ning lugng tuong tac tinh trén mot nguyén tu 1a:
1 NU_U

u

NI 9/ 9]
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Mit khic, theo thé Lennard _ Jones ta cé:

c - 12
4
2 : r.
= 4=
Vi A, = z{

(o) (]

L/
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A  phu thuéc — Loail mang tinh thé va n.
Khin— o : A, —> s0 l4n cAn gan nhat.
VD: mang lap phuong tam mat A, = 12.

Khi n giam — A, ting vi c6 sy dong gop
cua cac nguyén tir 6 xa hon.
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Khodng cdch cdn bang R, giita cdc ldn cdn gan nhdt duoc

tinh tix dieu kign: o
— — 0
o
R R™R
N U_ZS_A12 12, A6 —
GR B Rll R5 4 _
R™R
cl2 6
Nt =% R_~ o 2212 o~ oo
Rll R5 A6

K&t qua 1i thuyét nay phu hop tot v6i két qua thuc nghiém
do1 vdi cdc nguyén t c¢o khoi lugng 16n, con doi vdi cdc
nguyén ti c6 khdi lugng nhd thi c¢é su sai khic ding ké.
Nguyén nhdn la do bo qua dong ndng cua cdc nguyén tu.
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Ning lugng lién két can bing

X AT a0
Thé R, "¢ 2 vao cong thuc: u = 2¢ LAlzk ) Peln)
ta tinh dug nang luong lién k€t cAn bang: '

K&t qué nay ciing phu hgp v6i két quad thuc nghiém doi véi
cdc nguyén t ¢6 khoi lugng 16n.

Khi khoi lugng gidm — ¢6 su sai 1éch nhi€u véi két qua
thuc nghi€m.

Neouvén nhan la . do bd qua done ninge cia cicneuvén tu.
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D¢ ciing ciia tinh thé B
D6 ciing B cda tinh thé 13 sd do cla ning lugng can dé 1am
bién dang tinh thé. Tinh thé c¢6 B cang 16n thi cang cing.
Nghich dao cua B 1a dd nén cua ginh thé.
Theo dinh nghia: B =-V. a\F:
Vé6i: V 1a thé tich cla tinh thé; P 12 4p suit.

G nhiét @6 T = 0°K, 4p sudt dugc tinh:
au 82U

—> B=V.

S —
8\/ 8\/2

T-0

, - 0 A U
Ta c6: Nang lugng cua mot hat: u=—— U= Nu
. \ R \V N
Thé tich cua mOt hat: v= —> V=Nv

N
) o (8U): o Tomnu B_ o (%)
SN O\ \O\/ ) I\Iv'a(Nv) .La(NV)J " Sy \ oy )
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V61 mang 1ap phuong tim mat, mot 6 mang chua 4
hat va ta coi thé tich clia moi hat gan ddng 12 bi‘lngl
thé tich 6 mang: X N

V= —
4

Mit khéc, khodng cdch gifta 2 hat gan nhau nhat
av/2 5
R= ° —>azR-

SN i S > d I3R2dR
4 4 J2 2
R Az _)Bstoa(au-aRw
Oy 3R° 2 avkaR 8v)
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B:R3 5{% \/EJ
J2 v\ PR 3R?
_ R O [5u \EJ‘?R%
V2| Or (PR "3RZ) Oy |
:jo o2 \/E+5u 5{&} J2
V2 || R? 3R? PR OR(3R?)][3R?
:R%(\/E 82u_\/g 2 5ul
3 [3R*PR®> 3 R® °R]
:\/Eazu_Z\/E r
9R 9R? 9R? °R
_)B:\//[lazu_ 2 au]
9 {R9R* R?°R
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d khodng cdch cin biang, ning lugng 12 cuc ti€u nén

ta coO:
5.

. u _
eKhiR=R_ : — =0
R
R™R,
o2
9R, 9R%| _

R
o

0= N , U= I lsz) 6 )

RN Y L4 O )

75%

63

Do do: B =
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2. TINH THE ION
A. PIEN HINH

> LA cdc Halogen kiém: NaCl, LiF, CsCl, ...

> C4c nguyén t0 kim loai kiém c6 mot electron
hoa tri (VD: Na), con cdc nguyén tir Halogen cé
I electron hoa tr1 (VD: Cl).

+ Nguyén tirf Na nhudng 1 electron hda tri — ion
Na*cé 8 electron G 16p vO ngoai cung.

+ Nguyén to Cl nhian 1 electron hoa tri — ion CI-
cé 8 electron G 16p vO ngoai cung.

— Lién k&t ion
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B. TINH CHAT
Tuong tac gitra NaCl la tuong tac huat tinh
dién gitra cdc ion trai dau.
—Lién két manh, khong c6 electron ty do.
C4c tinh thé lién két ion khong din dién &
nhiét d0 thip, & nhiét d0 cao do dan dién
tang.
-»C6 diém néng chdy cao, dd cing 16n, hap
thu hong ngoai.
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NANG LUGNG LIEN KET
NANG LUQNG MANG U,,

e D¢ don gidn , ta dung md hinh ciu tric cta 1
tinh thé€ 1on hoa tr1 1 : NaCl

e U,, 12 ning Iugng can chi d€ tach tit cd cdc hat
trong mang ra xa vO han.

e U, 12 1 dai lugng dic trung trong tinh thé lién
quan téi cac tinh chat cua tinh thé: do nén, do
gian nG nhiét, nhiét do néng chay, do bén co
hoc...
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THE TAC DUNG CUA CHUOI MANG LEN HAT X

Thé tdc dung cia nira chudi mang 1én hat x

62 62 62
(I) :k(___l_ — +“.)

: R 2R 3R

2
1
= :_ke—(l_ +_— !1 2‘3'4'5 6...|

= thé ndng tdc dung ciia cd chuoi lén x bang 2 lan
thé ndng tdc dung ciia nita chudi lén x.
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THE TAC DUNG CUA MAT MANG LEN X

Thé tdc dung cia nita mit mang 1én x:
o :k(_i_l_ 2e” B e’ +
L g
2
=6 =k —— > , OO@®— x
<z \E " 900
2

> 900
& &

= ¢ =0 —=-0,1144—
R R

= Thé tdc dung ciia cd mdt mang lén x bang 2 lan
thé tdc dung ciia mita mdt mang lén x.
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THE TAC CUA MANG KHONG GIAN LEN X

Thé tdc cua nda mang khong gian 1én x:

2 2
& &

= ¢ =—¢ — =70,0662—
R R
= Thé tdc dung cia cd mang khong gian lén x
bang 2 lan thé tdc dung ciia nita mang lén x.

Do d6, thé clia toan mang tinh thé tic dung
1€n Xx:

O =2(0; + O+ 03)
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Nang lugng mang khi mang c6 N, hat la:
Up = - No0 = 2Ny (@) + ¢, + ¢; )e;

bat: o, =2(¢, + ¢, + ¢;) = hing s6 Madelung

—>Nang lugng mang :

2
&

Uy =ay N, —
R
oy, 12 mot thiva s6 hinh hoc, cdc vat chdt khac
nhau, nhung c¢6 cing ciu tric thi ¢ a,, giong
nhau.
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= Ning lugng lién két trén mot ion:
2 2
C C

u- &% —F1.7476—

M

R R

+ Ning luong mang cua 1 hgp chit ion véi
héa tri ion batky Z,, Z, 1a:

2
&

U~—"% N.Z 7 —

M AT172

R
= Ning lugng lién két trén mot ion:
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PO CUNG CUA TINH THE ION

Tuong tu, ta c6 thé tinh dudgc dd cing cla
tinh thé ion:
%e? [ R
B ) N { O _2J
18R, \ P

Vé6i p = const ¢6 tht nguyén 12 don vi chiéu
dai.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

~ N ,
3. TINH THE DONG HOA TRI
A. DIEN HINH
Cdc nguyén tO0 thudc nhom IV trong badng phan loai
tuan hoan nhu Ge, Si, C ...
MOi nguyén t ndy c6 4 electron héa tri, khi lién két
vG1 nhau chung gop 4 electron hoa tr1 v61 4 nguyén
t¢r 14n c4n tao thanh 4 lién k€t dong héa tri — moi
lién k&t c6 2 electron hoda tri.
— LIEN KET PONG HOA TRI
Quanh moOt nguyén tf bat ki c6 4 nguyén ti 1an can
nam tai dinh cda hinh t&¢ dién ma nguyén t& dang
xét nim & tAm cla tf dién d6 — ki€u mang kim
cucne.
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B. TINH CHAT

e Lién két dong héa tri manh.

e E, khodng bing ning lugng lién két clia
l1én két 10n.

e Dic diém noi bt clia lién két ddong hoa tri
14 tinh dinh huéng ctlia tinh thé.

e C6 nhi¢t d6 néng chdy cao, do ran va do
bén cao, do déo thap, d0 dan dién thap &
nhiét do thap.
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4. TINH THE KIM LOAI
A. PIEN HINH

e La cdc nguyén t6 nhom 1 trong badng phin loai
tuan hoan. VD: K, Li, Na ...

e Moi nguyén t chi c6 1 electron hda tri lién két
yéu vdi ion.

e Khi cdc nguyén t& lai gin nhau tao thanh tinh
thé, electron héa tri thodt khdéi nguyén tif (vi hAm
song phu nhau) trd thanh cac electron tu do trong
toan mang tinh thé — Céc electron dan.

— LIEN KET KIM LOAI
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B. TINH CHAT
» C6 tinh dan dién tot.
> Nang lugng li€n két nhd so véi nidng lugng
lién két ion.

> Khodng cach gilta cic nguyén ti tucng doi
I6n — cdc ion G nit mang co th€ dich
chuyen tvong doi xa ma khong b1 pha v&
lién két — d0 déo cao, dé udn, d4t, kéo sdi.

> Kim loai ning c6 lién két chic chin
— nhiét dd néng chay cao, dd bén co hoc
16n.
> Cau tric: cdc nguyén tif c6 xu huéng kéo vé
minh t61 da cac nguyen tu khac

5 hinh thanh cau triic xén chat: 130 nhugno
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VIDU
Cu = lap phuong tam mat
Mg = luc gidc xép chiit.
Mg = lap phucng tAm khoi
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