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NOI DUNG (tap 1):

* Chuong 1.
* Chuong 2:
* Chuong 3:
* Chuong 4.
* Chuwong 5:

Cau tao nguyén tr
Lién két hda hoc
Nhiét dong hoa hoc
Pbong hda hoc

Dung dich
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CHUONG 1.
CAU TAO NGUYEN TU &
BANG PHAN LOAI TUAN
HOAN CAC NGUYEN TO
HOA HOC
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|. So lvoc vé cac thuyét cau tao
nguyén tw
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Thuyét Rutherford

“Electron quay chung quanh hat nhan
nguyén t&r gidng nhw hanh tinh quay
xung quanh mat troi”
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/—\ pién | Khai lugng
. . Hat ) i (Ka)
+1
Proton (p) 1,6726.10%7
-1
& 2 e(‘;t)m” 9,1095.103
/\Electron( )
Proton (+) Neutron 0 1,6750.1027
Neutron (n)

g =1,602.101° Culong
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Cau tao nguyén tw

S6 khei—» A

SO dién tich h.nhan— Z X(_KI hieu nguyen ttr

+ Khoi lvgng hat nhan = khdi lwong nguyén tor
A= SO khdi=N+Z
+ Trong nguyén t&r trung hoa so electron = sb proton
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Thuyét Bohr- Rutherford

e Hai tién dé clla Bohr

% Electron chi quay xung quanh hat nhan trén nhirng quy dao tron, déng
tam, co ban kinh xac dinh va mét mirc nang lwgng xac dinh (quy dao
dirng). Electron khéng phat xa hay hap thu nang lwong trén cac quy dao
dirng

< Nang lvong (AE) chi dwoc phat ra hay thu vao khi electron chuyén ttr
guy dao nay sang quy dao khac.
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Thanh cbéng cua thuyét Bohr

* ~ Tinh dwoc ban kinh quy dao bén, téc do, nang

lrong cda e khi chuyén déng trén cac quy dao bén
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* Giai thich duwoc ban chat
vat ly clia quang pho 5
nguyén tir Hydro X
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Il. Thuyét cau tao nguyén ttr hién dai
theo co hoc lvong twr
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Nhirng luan diém co ban cua
co hoc luvong tir

% Tinh chat sbng-hat cua hat vi m6é

Thuyét lwvong tr ctia Plank:

“Nang lvong cla birc xa khéng dwoc giai phong hay hap
thu mét cach lién tuc ma bang nhitng lvong gian doan goi la
lwong tr.

c=hv

Thuyét séng két hop cua De Broglie

A =h/mv
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Tieu phan Khoi 160ng Toc _ﬁoi No dai song
(k9) (ms) (pm)
e khi (300K) 9.10 -3¢ 1.10° 7000
e ngtd hidro 9.10 31 2,2.10°6 33
e ngtd Xe (n=1) 9.10 31 1.108 7
Ngtt He khi (300K) 9.10 %/ 1000 90
Ngtt Xe khi (300K) 9.10 % 250 10
Trai banh bay nhanh 0,1 20 3.10 22
Trai banh bay cham 0,1 0,1 7.10 %0
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<+ Nguyén ly bat dinh Heisenberg

Khoéng thé xac dinh chinh xac doéng
thoi vi tri va téc do cua hat vi mo

Av Ay > 1 Bv:do batdinh vé toc do
' " 2mom  Ax: do bat dinh vé vi tri
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Vi du
» DOi vOi electron m= 9,110-28g, chuyén dong v&i voi do

chinh xac van téc Av = 108cm thi do bat dinh vé vi tri nho

nhat Ax sé la:
h 6,625.10 '

0
= =16.10°cm=16A
AXZ  onmAv 2.314.91.10 2108 - -

» Do d6 ngudi ta chi ndi xac suat tim thay electron (hay

cac hat vi mo khac) tai mot vi tri nao do trong khéng gian
tai mot theoi diém nao do.
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“* Phuwong trinh séng Schrodinger

& & & &°m
Rk o o K

h : hang so Plank

(E-Vy =0

m: khéi lwvong hat vi mé

E : nang lwvong toan phan cda hat vi mo

V : thé nang cua hat vi mé phu thudc vao toa dd x, v, z

v : ham séng ctia hat — mo6 ta sw chuyén dong cla hat trong khéng

glanx,y, z
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Y nghia ctla ham séng v

» Ham sbéng vy xac dinh xac suat c6 mat cta hat vi mo tai

vi tri cu thé & mot thoi diém nao do

> y2dV cho biét xac suat c6 mat ctia hat vi mo trong thé

tich dV tai thoi diém cu thé.
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¢ Trang thai cua electron trong nguyén t&r mot
electron va cac s6 lvong tw

Ham séng y cua electron luén chira 3 théng so la cac sb
nguyén: n, I, m,

- Trang thai chuyén dong cula electron trong Hydro phu thudc
vao 3 s6 (n, I, m): CAC SO LUONG TU
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M6i bd 36 (n, I, m)> Y ;m :Xac dinh vung khéng

gian bao guanh hat nhan ma electron c6 thé c6 mat

bat ky thoi diém nao v&i xac suat cé6 mat khac nhau.

Vung khdng gian nhu vay goi la dam may dién t&r hay

ORBITAL nguyén tir (Atomic Orbital - AO)
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AO quy wéce la vung kndng gian quanh hat nhan,
trong d6 xac suat cé6 mat electron trén 90% va co
hinh dang xac dinh.

Z
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Cac so lvong tur

% SO lvong tir chinh n

Xac dinh nang lvong E va kich thwdc cua orbital nguyén tir

n 1 2 3 4 | ...
Lop L M N | .
me4 5 ZZ
= - 72 =-21810"° = 3= .136 £ ev
8g,n?h? n2 n
—_ an® .. ey |l
/ 2 n2
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% SO lvong ttr phu |
» Xac dinh hinh dang cua cac orbital

> U'ng v&i moi gia tri n nhan céc gia tri nguyén dwong tir
0, (n-1), nghta la co6 n gia tri

| 0 1 2 3 | ..

Phanlop, s | p | d - f e

2010 Encyclopsedia Britannica, Inc.
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“ SO lrong tr tir m,

v Quyet fionh so lwong & s6 filtnh hédng cac orbital
ng. to

v' m;nhan (21 + 1) giatrité —I = + I keicagiatro O
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Oroitals | Lobes
per per
Sublevel Orbital Shapes Sublevel | Orbital
g
S - X 1 1
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< SO lvong tir spin mg

Palc trong cho sO td quay cua e xung guanh truic cua
minh, nhan mot trong hai gia tro to/-1/2 & +1/2

Electron %/ =/ Electron

aligned with aER% aligned against
magnetic field: magnetic field:

— gl e ol
ms = + ms = —>
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Nguyén tr nhiéu electron
& cau hinh electron

» Trang thai electron cling phu thuéc vao 4 so lwgng ter n, I, m;, m

» Hinh dang cua AO ciing twvong tw AO cua nguyén tir hydro

Trang thai nang lvong
clia electron c6 dac diém khac

Phu thubc vao ca giatrinva |

Hiéu trng chan
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QUY TAC SLATER

XEM TRANG 19
GIAO TRINH HOA BAI CUONG TAP 1
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CAU HINH ELECTRON

> Quy tac Klechkowski

Chuky 1 1s
Chu ky 2 2S 2p
Chu ky 3 3

Chu ky 4 4
Chu ky 5 5

Chu ky 6 6

Chu ky 7 7
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» Nguyén ly ngoai trir Pauli:
Trong nguyén t&r khdng thé c6 hai e c6 cung 4 s6 luong to

= MO0i AO duwoc dac trung bdi 3 s6 lwong t&r n,l, m, nhat
dinh, chira toi da 2 e c6 spin khac nhau

— trong moi phan I&p cé (21+ 1)A0, chira tdi da 2( 21+1) e
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> Quy tac Hund

Trong moi phan I&p electron c6 khuynh
hwéng dién vao cac AO sao cho tong s spin

la cuc dal.
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“ Vidu 1: Electron cudi cung (thudc
phan m&c nang lvgng cao nhat) cua
nguyén ttr c6 Z = 30 ¢6 4 s6 lvong
tr la:

an=3;1=2;m=-2;m, =+1/2
b.n=4;1=0;m=0;m, =-1/2
c.n=3;1=2;m=2;,m, =-1/2
dn=4;1=0;m=0;m, =+1/2
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“ Vidu 2: 4s0 luong tir cua
electron cubi cung cuia ng.twr A:
n=4;1=2; m=0; m=-1/2.

Vay cau hinh A la:

a. 5s? 4d3
b. 552 4d°
c. 552 4d10 5p4
d. 5s2 4d°
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“* Vi du 3: Tinh gia tri dién tich hiéu
dung Z" d6i v&i electron 3d cua
nguyén tir Zn (Z = 30)

a. 8,75
b. 9,25
c. 7,85
d. 10,5
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I1l. Bang hé théng tuan hoan cac
nguyén td héa hoc
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Su bién doi tuan hoan tinh chat cac nguyén t6
trong bang HTTH

s Ban kinh nguyén twr, ion

mm Nang lrgng ion hoa

o= Ailuc electron

.
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» Ban kinh nguyén tu

Trong chu Ki

AR » Ban kinh nguyén tir
(khi di tw trai giam dan
sang phai)

Trong phan

nhom  Ban kinh nguyén tcr
(khi di tlr trén tang dan
xuong duwéi)

37
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» Ban kinh ion

< Khi chuyén nguyén tlr trung hoa = cation thi ban kinh ...
Giam???

M < Mha

< Khi chuyén nguyén tl&r trung hoa - anion thi ban kinh ...

tang

r,->TIg
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% Chi so sanh ban kinh nhirng ion cé cung sbé electron.

nat < TE

3+ 2+ +
IFAI < ng < rNa
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> Tinh kim loai, phi kim
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» Nang lvong ion hoa

Nang lvong ion héa | la nang lvong can thiét dé
tach mot electron ra khéi nguyén tir & thé khi khéng
bi kich thich

X(k) + | — X' + e
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Ionization energy (kJ/mol)

43

F'
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> Ai lwc electron

Ai luc eletron F la nang lwong phat ra (-) hay thu
vao (+) khi két hgp mot electron vao nguyén tor &
thé khi khéng bi kich thich

X(K + e — X (K + F
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- O O O O 0>

| A 1A IH1A | IVA VA VIA | VIIA | VIIIA
H He
-73 >0
LI Be B C N O F Ne
-60 +48 27 -122 +7 -141 | -328 >0
a g . ! Ar
-53 +39 -44 -134 -72 -200 | -349 >0
K Ca Ga Ge AS Se Br Kr
-48 +29 -29 -118 -/7 | -1985 | -325 >0
Rb Sr In Sn Sb Te I Xe
-47 +29 -29 -121 | -101 | -190 | -295 >0
Cs Ba Tl Pb Bi Po At Rn
-45 +29 | -30 | -110 | -110 | 7 ? >0
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» D0 am dien

P6 am dién c la dai lwvong dac trweng cho kha nang
ctia mot nguyén tr (trong phan tir) hat electron vé
phia minh khi tao lién két v&i nguyén tir (cia nguyén
td khéac)
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1A

IHA IHTA

IVA

VA

VIA

VIIA

H
2,2

Li
0,98

Be
1,57
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CHUONG 2:
LIEN KET HOA HOC &
CAU TAO PHAN TU
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NOI dung

Nhirng khai niém co ban vé lién két hdéa hoc
Lién két cdng hoa tri
Lién két ion

Lién két hydro

S 0 N

Lién két Van Der Vaal
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1.1 Ban chat cua lién két

» Cac loai lién két hoa hoc déu cung c6 ban chat dién,

do twong tac cua hat nhan nguyén tir va electron

» Chi c0 cac electron hda tri (electron I&p ngoai cung

tham gia vao lién két hda hoc)
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1.2. D6 dai lién két

la khoang céch gitra hai hat nhan nguyén tir lién két véi nhau.

g

276 pm 205 pm

Vidu Lién két: H-F H-CI H-Br H-1
d (A% 0,92 1,28 1,42 1,62
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1.3. GOcC hoa tri

La gbc tao thanh bdi 2 doan thang ndi hat nhan nguyén tr
trung tam v&i 2 hat nhan nguyén tr lién két.

180°

@ ()
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1.4. Bac lién két

Bac lién két la sb lién két tao thanh gilra 2 nguyén tir
twong tac truc ti€p véi nhau

Etan H C—CH blk =1
Eten H. =01, ik = 2
Etin HC =CI blk = 3
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1.5. Nang luvong lién két

Nang lvong can tiéu tén dé pha hay lién két c6 trong 1 mol
phan tr & trang thai khi

E. =431 kj/mol

CH,k) £ C(l)+4HK) DEcy—70Q
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» Nang luvong lién két phu thubc vao dd dai lién
két, do boi lién két.
» Nang luvong lién két cang Ion = lién két

cang bén

H—6—0-H 00 =

Bond length: 148 pm 121 pm 110 pm
Bond strength: 213 k] /mol 498 k] /mol 945 kJ /mol
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Lién két cdng hoa tri theo Lewis (1916)

HF:  HEF: H-F :

O
I
T
0
an

H,0: H:..:

NH;: H:

CH,:  H:

T:O:I |L: =2
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yownlo' on tai de

hinonalam.wordpre O

LIEN K

ET CONG HOA TRI THEO CO HOC

LUONG TU

PHUONG PHAP LIEN KET HOA TRI
(VB)

PHUONG PHAP ORBITAL PHAN TU
(MO)

11




Thuyét lién két hoa tri

(Valence bond-VB)

Nang lwor

r=0,074 (nm)

12
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Lién két cong hoda tri hinh thanh do sw xen phu cia hai
orbital, trong d6 c6 2 electron cé spin trai dau

Lién két cong hoda tri cang bén khi dd che phu clua cac
orbital nguyén ttr cang Ion
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Cac kiéu xen phu

“ Xen phu truc lién NhaN e—)

Lién két sigma o

14
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4 % + i
s P

4 )
- N N Y,
- + + - )
\ pz pz
N
H - ClI

15
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% Xen phu truc hong (bénN) e—)

Lién két pi p

16
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Vi du:

Xac dinh cong thirc cau tao (s6 bac lién két, loai lién

két, goc hoa tri) cua cac phan tir sau: F, O, N, H,0.
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Thuyét lai héa cac orbital nguyén tor

> Trude khi tham gia lién két, cac orbital s, p, d t6 hop lai
v@i nhau dé tao ra cac orbital lai hoa.

» Cac orbital lai hoa c6 nang lwvgng, hinh dang va kich
thwdc gibng nhau.

» CO6 bao nhiéu AO tham gia lai hda thi c6 bay nhiéu AO lai
hda tao thanh, va bo tri déi xirng trong khéng gian.

> Cac kiéu lai héa sp?3, sp?, sp, sp3d, sp3d?
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Lai hoa sp

< Su t6 hop cla 1 orbital s va 1 orbital p dé hinh thanh
2 orbital sp.

< 2 orbital sp phan b déi xirng c6 cling truc nam trén
mot dwong thang (180°)

A
P

\ N4

180°
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Formation of sp Hybrid Orbitals

{ One s orbital and one p orbital combine to form two sp orbitals. ]

y Y

€ 4 “x Hybridization . " i ‘“; i ::
z (<
iy

* . sp hybrid orbitals
s orbital Py Orbital sp hybrid orbitals (shown together)
(shown separately)

"l,\

Unhybridized atomic
orbitals

20
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21



Download nhieu hon tai dethinonglam.wordpress.com

Lai hda sp?

Formation of sp? Hybrid Orbitals

[ One s orbital and two p orbitals combine to form three sp? orbitals. ]

3 - +
. : : sp~ hybrid orbitals
s orbital Py orbital py, orbital [ (s tiigethes)

Unhybridized atomic
vrbitals

sp® hybrid orbitals
{shown separately)

Y44
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23
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Lai hda sp?

Formation of sp® Hybrid Orbitals

s orbital

P, orbital

[One s orbital and three p orbitals combine to form four sp? orbitals. J

P orbital

Hybridization

Pz orbital

sp” hybrid orbitals
({shown together)

1

Unhvbridized
atomic orbitals

[ sp” hybrid orbitals J

(shown separately)
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C

™

T

AN

2S

240

—

2S

25



Download nhieu hon tai dethinonglam.wordpress.com

N

T

T

26
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Ideal tetrahedral
geometry

o

Actual molecular
geometry

|

27




Thuyét day nhau gitra cac cap electron hoa tri
(VSEPR)

ne pair

28
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‘NH,

Lone pair

————>

29
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H,0

30
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H,0

Lone pair

31
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Vi du:

Xac dinh trang thai lai hoa cua nguyén tir C va céng

thirc cau tao cua HCHO.
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Carbon unhybridized Carbon sp2
p orbital hybrid orbitals

Oxygen 2p
orbitals

Hydrogen s
orbitals

[ One 7 bond J [ One o bond J

LY 7
Y

[ Double bond ]




Duw doan trang thai lai hoa

SO PIiEN TU TRANG THAI
(T.) LAI HOA

4 Sp
6 Sp?
8 sp3
10 sp3d

12 sp3d?

34
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Tinh T,

Xét cac hop chat: ML, ML, ML

M: nguyén tir trung tam.
L: cac nguyén tir bién (ligand)

Mo6i ligand
donggop 1 e
(trr Ova S)

J

SO e héa tri
ciua M

Cong y(e):
néu la anion

Trir x(e): néu
|la cation

35
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Vi du

NO, N
NH N
NH N

N
NO;

COZ

PHAN TU/ ION NGUYEN TU T, TRANG THAI
TRUNG TAM LAI HOA
co, C

36
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Tong so e tham gia lien ket

Bac lien ket = — \,
So lien ket c*2



P66 phan cwc cua phan twr

‘Momen lwd'ng cure ‘
o—Q)

Polar bond

[ No net dipole moment ]

Nonpolar
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"
|

Copyright @ 2008 Pearson Prentice Hall, Inc.
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3. LIEN KET ION

Lién két ion la loai lién két duwoc tao thanh nho lwc hat tinh
dién gilra céc ion trai dau

OLE 40

40
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Mang tinh thé ion

| |

e

NaCl CsCl
Lap phuong tam dién Lap phuong tam khdi
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Tinh thé NaF NaCl NaBr Nal

U, [kcal/mol] | 217 183 176 | 164 ]

A

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

Nhiét do 993 801 766 665 |
n.chay [°C]




So sanh nhiét d0 nong chay NaCl va MgO

MgO T, =2500°C Mg2* 02
C NaCl T, =800°C Na* CI-

Attractive force Attractive force

0

276 pm 205 pm

Copyright © 2005 Pearson Prentice Hall, Inc.

- 43
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So sanh LK Cong hoa tri & LK ion

LK CONG HOA TRI

A <1,7 Ax > 1,7

Co tinh dinh huong Bat dinh hwéng

TINH
CHAT C6 tinh bdo hoa Bat bao hoa

44
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Sy phan cicion

Suw chénh léch dd am dién cua cac nguyén té cang
|&n tinh ion cda hgp chat cang cao.

AX Do 1on % AX Do 1on % AX B0 1on %

0,2 1 1,2 30 2,2 70
0,4 4 1,4 39 2,4 76
0,6 9 1,6 47 2,6 82

0,8 15 1,8 55 2,8 86
1,0 22 2,0 63 3,0 89
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bién tich cation cang I&n, ban kinh cation cang
nho, tac dung phan cwc cang manh.
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Ban kinh anion cang I&n, anion cang dé bi
bién dang

Tinh




Anh hudng clia s phan cuwc ion dén tinh chat cac hop chéat

> Su phan cuwc ion lam gidm do bén tinh thé cla hop chat

Chat LiF LiCl LiBr Lil
Nhiét do ndng chay (°C) 848 | 607 550 | 469

» Su phan cuc ion lam giam doé dién ly ctia hop chat ion
trong dung dich
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La lién két dwoc hinh thanh bé&i nguyén t&r H linh déng (H
lién két v&i 1 nguyén tr cd dé am dién I&n) vai 1 nguyén tdr
cO dd am dién I&n khac.

X+ —Hd+ Y

X, Y la cac nguyén tr c6 dé6 am dién I&n (F, O, CI, N)



Download nhieu hon tai dethinonglam.wordpress.com

PHAN LOAI

“ Lién két hydro lién phan tu
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% Lién két hydro ndi phan tr

o

N

andehit salyxilic
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Anh hwdng cla lién két Hydro

> Lién két Hydro lién phan tir lam tang nhiét do soi,
nhiét dd ndng chay cta hgp chat

o C,H:OHcot,,t,. cao hon CH;OCH,
0 CH;COOHco t, t,.cao hon HCOOCH,

52
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> Lién két Hydro lién phan t&r véi dung moi lam tang
dd tan cua hop chat trong dung moi doé.

0 C,H:OH tan trong H,O t6t hon trong CH;OCH,



Download nhieu hon tai dethinonglam.wordpress.com

> Lién két Hydro ndi phan tir

So sanh tinh acid cua 2 acid sau

()

i W

OH %
OH

Acid ortho-hydroxy benzoic Acid meta-hydroxy benzoic



5. LIEN KET VAN DER WALLS

% La lién két dwoc hinh thanh gitra cac phan tir trung hoa

% CO tinh knong dinh huwong, khong bao hoa, khong chon
loC

55
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PHAN LOAI

* Tuwong tac dinh huwdng

LDO0
OO

¢
D
g

Tuong tac dinh huong
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“ Twong tac cam rng

@lO
EI e

Tudng tac cam ung
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“ Twong tac khuéch tan

O O

l
D

Tuong tac khuéch tan
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% Lwc dinh hwéng > Lwc cam rng > Lwc khuéch tan

% Lwc VDW cang I&n khi kich thuwde (khoi lvong) cang
lon

59
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CHUONG 3:
NHIET BPONG HOA HOC
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1. Cac khai niém co ban

2. Nguyén ly 1 cua NBLH va hiéu trng
nhiét cua qua trinh HH

3. Nguyén ly thir 2 cia NBLH va chiéu
gua trinh HH
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1. Cac khai niém co ban
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Poéi twong nghién cltru

“* Nhiét dong lwc hoc la khoa hoc nghién ctru cac quy

luat vé su bién héa tr dang nang lwgng nay sang dang
nang lvong khac. Co s& cua nhiét dong lwc hoc la 2

nguyén ly nhiét dong Iwc hoc

“* Nhiét dong lwc hoc hoa hoc la khoa hoc nghién ctru

cac quy luat vé su bién doi qua lai gitta hdéa nang va cac

dang nang lwvong khac trong cac qua trinh hda hoc.



Download nhieu hon tai dethinonglam.wordpress.com

% Hé (nhiét déng ) la phan (trong pham vi héa hoc) dang
duwoc khdo sat vé phwong dién trao doi nang lwong va vat
chat.

Phan con lai & xung quanh la mdi triwdng ngoai doi voi
hé.

» Hé ho
» Hé kin

> Hé co lap
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e Hé dong thé la hé cb6 cac tinh chét ly hoa hoc gidng
nhau & moi diém ctia hé nghta la khéng c6 sw phan chia
hé thanh nhirng phan cé tinh chat hoa ly khac nhau

o Hé di thé la hé c6 bé mat phan chia thanh nhirng phan
c6 tinh chat hoa ly khac nhau

e Hé can bang la hé cé nhiét do, ap suét, thanh phan
gidong nhau & moi diém ctia hé va khong thay doi theo

thoi gian
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e Trang thai cua hé la toan bd cac tinh chat ly,
hoa cua hé.

 Thong so6 trang thai: Trang thai ciia hé duoc
xac dinh bang cac thong s6 nhiét dong la; nhiét
dod T, ap suat P, thé tich V, néng do C...

« Ham trang thai la dai lwgong nhiét dong co gia
tri chi phu thudc vao cac théng sé trang thai cua
hé ma khéng phu thudc vao cach bién dobi ctia hé
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» Qua trinh la sw bién déi xay ra & trong hé gan lién voi sw
thay doi it nhat 1 théng so trang thai
v Qué trinh xay ra & ap suéat khong doi (P= hang so) goi la
qué trinh dang ap
v & thé tich khéng d&i goi la qua trinh dang tich

v & nhiét do khong doi goi la qua trinh dé’mg nhiét...

e Qua trinh thuan nghich
» Qua trinh khong thuan nghich
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Nhiét & Cong

“* Nhiét

Nhiét lvong Q can dung dé dem m (g) héa chat tir 1én
mot khoang nhiét do tr T, dén T,

Q=mC(T, -T;)

C: nhiét dung riéng
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s Cong

Cong thay doi thé tich

A= P AV (AV=V,-V;)

ngoai

II'I..E. Y
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% Quy uwéc vé dau

NEéu hé tda nhiét

NEéu hé thu nhiét

Néu hé nhan cong

Néu hé sinh céng

A<O

A>0

11
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2. Nguyén ly 1 NBLH &

Hiéu trng nhiét cua cac qua trinh

hda hoc
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Nguyén ly 1 NDLH
2

Q21A2

Qs, A, Trong fio: AU = U, — U, la bien
thien noi nang cua he.

- 13
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Nhiét ddng tich & Nhiét dang ap
#—

Nguyén ly 1

AU =Q-A=Q-P, AV

ngoai

> Néu qua trinh la dang tich

AV =0 === A=0

— AU=Q,

14
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> Néu qua trinh la dang ap

P

ngoai

=P =P

AU =0Q0-A=0Q=AU+A

) O, = (U

-U,)+P(V,-V,)

) Qp = (U, + PVZ)—(U1—|— PVl)

PbatH=U + PV

: ham nang lvgng entalpi

Qr=H,—-H,=AH
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Hiéu trng nhiét cuia cac qua trinh hoa hoc
* (Nhiét héa hoc)
a. Nhiet tao thanh (sinh nhiet) cua mot hojp chat la hieu
ong nhiet cua phan dng tao thanh 1 mol chat fio t6 cac
non chat dng voi trang thai t6 do ben vong nhat trong

nhong fieu kien na cho ve ap suat va nhiet no

Vidu: C (r) than chi + O, (k) [0 CO,(k)
AHY, (CO,,k) = - 393,51 kJ/mol (AHY)

Nhiet tao thanh chuan cua fién chat bang 0: AHO,,, = 0.




Download nhieu hon tai dethinonglam.wordpress.com

b. Nhiet phan huy cua mot hop chat la hieu dng
nhiet cua phan dng phan huy 1 mol chat fio thanh
cac non chat.
Vidu: H,O () - H, (k) + 1/20, (k)

AR, (H,0,1) = + 285,84 kJ/mol
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c. Nhiett not chay la hieu 6ng nhiet cua phan ong

fiot chay 1 mol chat bang oxy fie tao thanh san pham

chay 6 ap suat khong fioi.

Vi du: CH, (k) + 20, (k) = CO, (k) + H,O (I)
AHOY%. (CH,,k) = - 212,7 kcal/mol
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- Entanpi cua phan rng

1. Entanpi ty |é v&i hé sb hop thirc phwong trinh
CH,(g) + 20,(g) > CO,(g) + 2H,0O(g) AH =-802 kJ
2CH,(g) + 40,(g) —» 2C0O,(g) + 4H,0(g) AH =-1604 kJ

2. Khi do6i chiéu phan rng thi cling déi dau clia entanpi:
CO,(g) + 2H,0(g) > CH,(g) + 20,(g) AH =+802 kJ
CH,(g) + 2 O,(g) 2 CO,(g) + 2 H,0(g) AH =-802 kJ

3. Entanpi phu thudc trang thai
CH,(g) + 2 O,(g) = CO,(g) + 2 H,Q AH = -802 kJ
CH,(g) + 2 O,(g) = CO,(g) + 2 H,C AH = -890 kJ
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Pinh luat Hess va hé qua

*,
A
S %
- g
.

A >B
AH,

AH,

Theo dinh luat Hess

AH =AH,+AH, =AH,+AH, + AH,
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He qua 1: Hieu dng nhiet cua mot phan 6ng bang tong nhiet tao

thanh (sinh nhiét) cua cac san pham tré tong nhiet tao thanh cua
cac tac chat (co ké cac hé s6 phan ¥rng cla tac chat)
AHO,., = ZAHOtt (sdn pham) — ZAHOtt(tac chat)

Vi du: Cho phan &rng

PCIl,(r)+Cl,(k) > PCI.(r) AH=-1312k]

Tinh sinh nhiét mol tiéu chuén cua PCI; (r), biét sinh
nhiét mol tiéu chuan cta PCI,(r) la -607,2 kJ/mol
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He qua 2: Hieu 6ng nhiet cua mot phan 6ng bang tong nhiét

Aot chay cua cac tac chat tr6 tong nhiet fiot chay cua cac san
pham (c6 ké cac hé s6 phan rng clia tac chat)

AH298 = SAHOfc (tc) — SAHOfC(sp)

Vidu: CH,COOH (I) + C,H:OH (I) — CH,COOC,H (I)+ H,0 (1)
AHOfc - 871,69 - 1366,91 - 2284,05 0

AHO,,, = - 871,69 - 1366,91 + 2284,05 = + 45,45 k]



Download nhieu hon tai dethinonglam.wordpress.com

Hé gua 3: Hiéu trng nhiét ctia phan &rng bang téng nang

lvong céac lién két bi dirt trir tong nang lwong lién két
duoc rap. (co ké cac hé s6 phan rng cla tac chat)

Vi du: Tinh hiéu trng nhiét cua phan &ng:

CH, =CH, (k) +H, (k) — CH, - CH (k)

AH 398 =4E.  +Ecc+ B, 6B +Ec ¢
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Vi du: Xac dinh nhiét phan &rng cho phan &rng sau:
ANH,(k) + 50,(k) > 4NO(k) + 6H,0(K)
Str dung hé phan rng sau
NL(k) + O,(k) > 2NO(K) DH = 180.6 kJ

N,(K) + 3H,(K) > 2NH,(K) DH = -91.8 kJ

2H,(K) +O,(k) > 2H,0(K) DH = -483.7 kJ
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3. Nguyén ly 2 cua NBLH va

chiéu qua trinh HH
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Tang do xao tron, dd mat trat tw

b0 tang entropi S

26
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Entropi S
% P

< Entropi la dai lwong dac trweng cho moi trang thai ctia hé

< NO6 biéu dién do tu do, xao trdn, mat trat tw clia cac
phan tr (nguyén tr) trong hé dang xét.

> D6i v6i hé bién d6i thuan nghich A S,, = CT?_

> DO0i v&i hé bién dbi khong thuan nghich A S, > $—



H,0() — H,0(k) AS> 0
Cl, (k) — 2CI (k) AS >0
N, (k) +3H, (k) — 2NH (k) AS<O0

CaCO.(r) > CaO(r) +CO,(k) AS>0
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- Bién thién Entropi cua phan &rng hdéa hoc

AS° =3 S° (sdn pham) - X S° (tac chét)

(c6 ké cac hé s6 phan (rng cla tac chat)

Vi du: Tinh bién thién Entropi tiéu chuan ctia phan rng:
N, (K) +3H.,(K) = 2NH ,(k)

Sye(d/mol.K) 192 131 193

Asggs = ZSSQS(NHB) o Sggs(Nz) _38398(H2) = _199(J / K)
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Két hop nguyén ly 1 & 2 NDHH :
CHIEU PHAN UNG

.
Phuong trinh co ban cua NBHH

AG =AH - TAS
AG (kJ/mol): thé dang nhiét, dang ap (Nang lwvong tw do Gibbs)

= AG < 0: phan &rng xay ra tw nhién

AG > 0: phan (rng chi xay ra chiéu

nghich

= AG = 0: phan &ng dat can bang

- .
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O diéu kién tiéu chuan
0o 0 0
AG‘298 = AH 298 _TASzgs
Thé dang &p tao thanh tiéu chudn ctia mot chét (tinh
khiét) 1a do bién thién th& dang &p cla phan (rng tao

thanh mot mol chat do tir cac don chat bén & diéu kién
tiéu chuan.

K|, h|éu AGO tt298

Poi v&i don chat thi AGY . dwgc quy wéc bang 0
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O
DG,

= | DG° (sp) - LI DG®,, (tac chat)

C>

l4(K) + H,O() — G,

Tinh AG®p,, cho cac gia tri sau
AG°(C,HOH(l)) = -175 kJ/mol
AG°(C,H,(g)) =68 kJ/mol

AG®y(H20 (1)

AG®,

.OH(I)

= -237 kJd/mol

s =—175—-68 + 237 = -6 (kJ/mol)
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Vi du: Tinh bién thién thé dang ap tiéu chudn ctia phan

(rng sau:
2Mg(r) + CO, (k) —» 2MgO(r) + C(gr)
AH 5e5(kJ/m0l) 0 13935 6018 0
S.(J/mol.K) 32,5 213,6 26,78 5,69

0 0 0
AG‘298 = AH 208 _TASzgs

AH .. = 2(-601,8) —1(-393,5) = —810,1kJ

ASS, = 2(26,78) +5,69— 2(32,5) — 213,6 = —219,35]

AG,,, = AH . —TAS,, = -8101-298(-219,35.10"°) = 744,7k]
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CHUONG 4:
PONG HOA HOC
& CAN BANG HOA HOC
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. DONG HOA HOC
1. M6t s6 khai niém
2. Phurong trinh ddong hoc mot s6 phan trng don
gian
3. Cac yéu t6 anh hudng dén van toc phan rng

. CAN BANG HOA HOC
1. Hang s6 can bang
2. Cac yéu td anh hudng dén can bang
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. DONG HOA HOC

|.1. MOt sO khai niém

% Van téc phan rng
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< Van toc phan rng

AIC|__A[A
At At

Van toc tire thoi tai thoi diém t:

_dlc]_ d[A
ot at

V=
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< Biéu thirc van tbc phan &rng

Xétphantng: A+ B - C + D

v=k[A["[B
Trong do:
k: duwoc goi la hang s6 van toc
m: bac phan rng theo A
n: bac phan rng theo B
(m+n): bac phan &¥ng téng quéat

Hai gia tri m,n duwoc suy ra tr gia tri thwe nghiém, cé thé
mang gia tri dwong, am, la s6 nguyén hay s6 thap phan
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Néu tac chat tham gia phan &rng la chéat khi, thi dung ap

suat cac khi dé tinh van téc phan &rng

A(k)+ B(k) > C + D

V=K.py-Pg
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“* Phan rng don gian & phtrc tap
» Phan &rng don gian (phan &rng so cap) la phan &rng

xay ra mot giai doan
(bac phan rng trung v&i hé so ty lwgng clia phan &rng)

2 NO(K) + O,(k) > 2 NO,(K)
v = K[NOJ?[O,]

» Phan rng phirc tap la phan (rng xay ra nhiéu giai doan
(bac phan rng la cac gia tri thuc nghiém)
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Vi du:
Phan trng

CH;CHO —» CH, + CO
2 N205 —> 4 NOZ + 02
H, + Br, > 2 HBr

Pt van toc

v = k[CHsCHO]**
V = K[N,O¢]
v = K[H][Br,]"4
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“ Hop chat trung gian & nang lvong hoat héa

2H,(g) + Oy(g) — 2H,0(g)

Hop chat
_ trung gian
u Nang luong
. hoat héa

Energy

Tac chat

San pham

Reaction progress
11



Download nhieu hon tai dethinonglam.wordpress.com

Vi du:
A

CH;—N=C —— CH;—C=N

o

Bond weakens

\

f

NC group begins to rotate

12
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9

i Hop chat
h trung gian

Nang lvong

Energy

Reactant

hoat hda E_

H3C C=N -
Product

Reaction progress
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.2. Phwong trinh ddng hoc moét s6 phan (rng don gian

% Phan rng bac khong

Toc do phan (rng khéng phu thudc vao ndéng do cua chat
phan &rng

A - San pham

é v=Kk|A]' =k = const

Time —
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“ Phan t&rng bac mot

Bond
breaks

Bond

stretches

v =Kk I[N,O,]

15
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“ Phan &rng bac hai

2A - San pham
v=K[AF

Molecules ' Bond
approach N : formation

NO, ¢ NO, N,O,

" v = k [NO,J2

A+ B - San pham
v=Kk[A]B]
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1.3. Cac yéu t6 anh hwdng dén van téc phan &rng

< Anh hudng clia ndng do tac chat

A+B —> C+ D
v=Kk[A["[B]'

» NOng dod tac chat tang thi van téc phan rng tang

» Van téc phan &rng giam theo thoi gian
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+ D06i v&i phan irng thuan nghich
A S B
. m
Theo chiéu thuan (A->B) Vi, = kth [A]
N
Theo chigu nghich B>A) Vg = K, B
Theo thoi gian

» [A] gidam - v, giam »
" [B]tang -2 v,, tang ~

Khi vy, =Vv,,, 2 phan (ng dat can bang
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< Anh hu&ng cla nhiét do

Quy tac Van’t Hoff

Khi tang nhiét do 1én 10° thi van téc phan (rng tang Ién 2 24 lan
S6 lan ting nay goi la hé sO nhiét do: vy

AT
V_z_ﬁ_gﬁ

1 1
VO
V,, K, la van tdc va hang so van téc clia phan trng
& nhiét do T,
vy, K, la van tdc va hang so van téc clia phan trng
& nhiét do T,
AT=T, -T,
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Hé thtrc Arrhenius

Ea

k= Ae R

E. : nang lvgng hoat hoa cua phan trng
A :thira s6 tan so (thé hién xac suat va cham hiru hiéu
cla cac phan tir tham gia phan rng)
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Vi du: Xét phan trng

NOCI(g) + NOCl(g) —— 2NO(g) + Cl,(g)
°?9-Sw®
SSN4]
QW

<. . [Effective collisioD

21

[ Ineffective collision ]

[ Ineffective collision }
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E a

k=Ae

E

eeeeee— |[NK=I|nA-—728

RT
( N

Inkx X4c dinh
9 / duoc A& E,
\ y
N
HH
e
.
S
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“ Anh huvong cua xuc tac
» Chat xuc tac la nhirng chat c6 kha nang lam tang van
toc phan rng.
»Chat xuc tac tham gia vao phan &rng, nhwng sau phan
¥ng dwoc phuc hoi, khdng bi bién dobi vé khoi lwvong va
chat lvong

Phan loai chat xUc tac:

Q Xdc tac déng thé: c6 cung pha véi chat tham gia phan rng

Q Xdc tac di thé: khong cung pha v&i chat tham gia phan rng,

phan (rng hoa hoc xay ra trén bé mat chat xic tac

1 Xdc tdc enzym
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% Chat xuc tac lam tang van téc phan rng (thuan & nghich),
khong lam thay d6i mirc dd can bang clla phan (rng thuan nghich

< Chét xuc tac lam téng van téc phan &ng bang cach lam
giam nang lvgng hoat hoa

khong c6 XU/ N A & i A
ac / E? k,hI khong
T CO Xuc tac
5 PRSI S S E.khico_
c / _eoXxuctac |\ Xuc tac
@ J e 3 .
@ 2 HEOE f,f EL\_ ' Y
et - e R s I e
O
O
o
bt 2 HEO T 02

Progress of reaction —=
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Vidul N,(k)+3H,(k) < 2NH,(k)

Toc dd phan &ng trén thay doi nhu thé nao khi tang thé tich
binh phan &rng Ién 2 1an

Tang lén 4 lan

a.
b. TangIlén 16 lan

o

Gidam xubng 16 lan

d. Giam xudng 4 lan
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Vi du:

M6t phan (rng két thiic sau 3h & 20°C. O nhiét d6 nao phan
irng sé két thuc sau 20 phat, biét hé sé nhiét d6 cua phan

trng la 3.
a. 30°C
b. 40°C
c. 50°C

d. 60°C
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Vi du:

Khi thue hién mot phan tng & 20°C thi hang so téc do cla
phan (rng 1a k. Khi ting nhiét do phan rng l1én 30°C thi hang
sb toc d6 phan rng tang Ién 2 lan.

Tinh nang lwvong hoat héa cua phan rng.
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II. CAN BANG HOA HOC

11.1. Hang s6 can bang

Xét phan &rng (don gian) thuan nghich
aA + bB S ¢C + dD
Vin = Ky [A][B]°
v, =k, [CI[D]
O trang thai can bang: v, =v,
= k[AR[B]P =k, [CID] .

ke [CID]°

K = — =
K,  [AP[B]
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+Néu phan rng trong dung dich

e’
_CAaCBb_

+Néu hén hop phan &rng la chat khi

aA(k) + bB(k) < cC +dD

PR
PS.PS

Kp
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H,(9) + 15(9) < 2 HI(g)

Nong d6 —
Dynamic equilibrium

Thoi gian —
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Cach viét biéu thirc hang s6 can bang
CaCQO,(r) «» CaO(r)+CO, (k)

Kp = F)(:o2
NH,CI (r) <> NH,, (k) + HCI (k)

Kp = PNH3 Pac

CH,COOCH +.eCH COOH +CH,OH
dw

<. ~ [CH,COOH].[CH,OH]

G SR

|CH ,COOCH,]




Download nhieu hon tai dethinonglam.wordpress.com

aA+bB < cC+dD cC+dD < aA+bB
Ccl'x[D] Al x[B]

K, =1 - - K, =1 - -
Al x[B] C|' x|[D]
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aA+ bB < cC 2aA + 2bB < 2cC
[C]ZC
[C]C K2 — 12a 2b
K, = A B
1 [A]aX[B]b [ - X[ ]

) ([A ]fx](is]b )

E—) K2:K12
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(1) aA< bB
2) b - (3) aA < cC
=
— -
C
K, = :B: K= | =
AT A
. el [c]
Ko =120 Al [B]
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Vidul Cho céac can bang & 850°C

C(r)+CO,(k) =2COk) K ,=1310"atm
CO(K)+Cl,(k) <2COCL(K) K ,=5410%atn’

Tinh hang so can bang K, cta phan &ng:

C(r) +CO, (k) + 2Cl (k) < COCl, (k)
11

a)7,54.10
b)3,79.10°
C)7,54.10™
d)4,37.10°°
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Su lién hé gitra AG® vaK

AG® = -RTInK

= Néu K >1 thi AG® <0 ->phan &ng dién ra theo chiéu thuan
= Néu K < 1 thi AG? > 0 =>phan rng dién ra theo chiéu nghich
= Néu K = 0 thi AG® = 0 =>hé dat trang thai can bang
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Vidui 2NO,(K) < N,O,(K)

C6 AH va AS lan lvot la -57,4Kcal va -176,74 cal.d6?
a. Tinh nhiét d6 & trang thai can bang

b. Tinh gia tri hang s6 can bang & 25°C
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1.2. Cac yéu t6 anh hwdng dén can bang

Nguyén Iy Le Chatelier vé suw chuyén dich can bang:

V&i mot hé & trang thai can bang, néu ta thay déi bat ky
mot yéu t6 xac dinh diéu kién can bang (p, T, C) thi can

bang sé dich chuyén theo chiéu chéng lai su thay déi dé
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Vi du:

290, (k) + O, (K) <> 290,
AH®, = -198,4kJ

Pé thu duoc nhiéu SO, can phai:

a) Tang ap suat, tang nhiét do
b) Giam ap suat, tang nhiét do
c) Tang ap suat, gidam nhiét do

d) Giam ap suat, giam nhiét do
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Xét cac hé can bang sau trong mét binh kin

1/C(r)+ H,O(k) & CO(K) + H,(k)  AH =131kJ
2/CO(K) + H,0(k) < CO,(K)+ H,(K)  AH =-41k]

CA4c can bang trén sé chuyén dich nhu thé nao khi thay doi
mot trong cac diéu kién sau:

a. Tang nhiét do
b. Thém lwgng hoi nwoc vao
Thém khi H, vao

d. Giam thé tich ctia binh kin

o

e. Dung thém chéat xUc tac
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CHUONG 5:
DUNG DICH
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1. M6t s6 khai niém

2. Dung dich chat dién ly

3. Can bang trong dung dich chét dién ly khé tan
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Dung dich

La hé dong thé gom 2 hay nhiéu chat (chat tan & dung
moi) ma thanh phan ctia chiing thay doi trong gi¢i han
rong.

» Dung dich khi: khdng khi
» Dung dich long

> Dung dich ran: hop kim Ag-Au.
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Nong do dung dich

n(mol)
V()

% Nong do mol Gy (M) =

< Nong do duong luvgng (C,): s6 dwong lvgng chéat tan cé
trong 1 lit dung dich.

C, =@<CM

Pal ~ icd Pal

hé sOty lé
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% Néu la hop chat Acid/ Baz
n:Z:H+ =ZOH_ trao doi

Vidu: H,,+2NaOH — Na,SO, +2H.,0
n=2 n=1

% NEu la hgp chat Mudbi
=Y ("=3)
Vi du: NaCl(n=1); Na,O,(h=2)
% NéEu la hgp chat Oxy Héa Khty

n= Ze trao doi

Vi du: 5Fe” + MnO; +8H " — 5Fe* + Mn*" +4H.,0
n=1 n=5
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Qua trinh hoa tan tao thanh dung dich

Nguyén tac

Cac chat “giong nhau” thi
hoa tan vao nhau

Cac chat phan cuc thi hoa tan vao cac chat phan cuc
va nguoc lai
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Xét qua trinh hoa tan chat ran vao chéat I6ng: 2 giai doan.

> Qua trinh chuyén pha: qué trinh pha v& mang tinh thé chéat

ran dé tao thanh cac phan ti/ ion.

Qua trinh thu nhiét AH-, >0

» Qua trinh solvat hda: qua trinh twong tac gitra cac phan tu/

ion chat tan v&i dung moi.

Qua trinh téa nhiét AH_ .+ <O

AH, =AH_, + AH

solvat
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Qua trinh chuyén pha
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Qua trinh solvat héa (hydrat hoa)
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2. Dung dich chat dién ly

La dung dich c6 chéat tan la chat dién ly (chat trong dung
dich phan ly thanh cac ion trai dau)

Chat dién ly
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» Chéat dién ly manh: phan ly hoan toan thanh ion

NaCl - Na" +Cl -

» Chéat dién ly yéu: phan ly mot phan thanh ion

CH ,COOH <> CH ,COO ~+H*
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po dién ly a

La ty s6 phan t&r phan ly thanh ion (n") trén tdng s6 phan tir da
hoa tan trong dung dich (n)

Quy woc

> o> 0,3 > chat dién ly manh
» 0 < 0,03 > chatdién ly yéu

» 0,03 <a<0,3 > chatdién ly trung binh
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Can bang trong dung dich chét dién ly yéu

A B, & mMA™ +nB™

KCBz[A I1B] = const

[AnB,]

v Keg chi phu thubc vao nhiét do

v Keg cang lon - chat dién ly cang manh
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< Hang s6 dién ly clia axit yéu

CH,COOH <> CH,COO™ +H*

~ [CH,COO].[H"]
“ % [CH,COOH]

=18.10"
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H,CO, <> H" + HCO;

_[H'][HCO;]

* [H,CO]

HCO, <> H" +CO:
_[H7].[CO;]
> [HCO;]

Poi v&i axit nhiéu nac

Ky >> K,

- Axit nhiéu nac chad yéu phan ly & nac 1

=4.10"’

=5,6.10"
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< Hang so dién ly cia baz yéu

NH,OH <> NH + OH "

_[NH;1OH ]

=18.10"°
[NH,OH ]

KCB: b
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M®i lién hé gitra hang sb dién ly & do dién ly

Phuwong trinh dién ly AB

AB < A"+ B

Ban dau C, 0
bién ly C = aC, aC,
Can bang C,—aC, oaC,

(_IA1[B]_ Cl’

0

aC,
aC,

[AB] C,(1-a)

Néu AB la chat dién ly yéu : a <<1

—K=Ca?
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2.1. pH cua dung dich axit — baz

2.1.1. Ly thuyét axit — baz

< Quan diém Arrhenius

H,0O
HCIK) 2 @+ cl
H,O

NaOH(r) — Na* +
Han ché:

o Khéng ap dung duoc cho chéat trong nwéc
khong phan ly ra H* hoac OH- . Vi du: NH,

o Chi xét trong dung moi nwéc
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< Quan diém Bronsted

= Axit la chat cho proton H*
NH ; & H ™ + NH ,
= Baz la chat nhan proton H*

CH,COO™ +H* <> CH,COOH

Axit Baz lien hop

HCO,vaCO?Z: 1a cip axit, baz lién hop
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H+

< V&i moi cap axit — baz lién hop:

| K, +K, =101

hay pK, + pK, =14

Vi du: CH,COOH <> CH,COO +H*

-14
Ka - 1,8.10-5 Kb — 10 — :5,62.10_10
18.10
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% Quan diém Lewis

= Axit la chat nhan cap electron lién két

= Baz la chat cho cap electron lién két

NH,+H" < NH;

Baz Lewis Axit Lewis
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2.1.2. Tinh pH cua dung dich axit

s AXit manh

HA->nNH"+A"

C, -  nC,

-

22
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% AXxit yéu don chirc

HA<- H"+ A

1
pH :E(pKa _IgCa)

Voi:  C, nbng do ban dau cua axit HA
K, hang s6 axit HA.
pKa = - IgKa
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2.1.3. Tinh pH cua dung dich baz

+* Baz manh

B(OH) — B™ +nOH"

C, > nC,
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% Baz yéu don chtrc

BOH <> B"+OH"

1
pH =14—5(pr—IQCb)

Voi: C, nbng do ban dau cua baz BOH
K, hang sé baz BOH.
PK, = - 1gKy
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2.1.4. Tinh pH cua dung dich mubi

4

|

|

|

Acid

Acid yéu + Acid manh + o
manh , Acid yéu +
.. Baz manh Baz yéu .
MuOl | + Baz Baz yeu
(CH,COONa) (NH,CI)
manh (CH,COONH,)
(NaCl)
Gia tri Tuy thudc vao
=7 >7 </ o
pH acid va baz
Cong -
1 1
p =— H==014-pK,-IgC H =~ 14+ pK, - pK,)
thire OH 2(14+ pK_ +I1gC )|l p 2( pK, —1gC_)|P 2( PK, = PK,
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Vi du:

Trén lan 10ml dung dich CH,COOH 0,2M va 10ml|
dung dich NaOH 0,2M. Dung dich m&i c6 pH bang
? (Cho pK,=4,8).

a. 2,4

b. 6

c. 8,9

d. 12,5
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2.1.5. Tinh pH cua dung dich dém

Dung dich dém la dung dich khi thém mot lwvong nhd axit, mot
lwong nhd baz hay pha lodng thi pH cla dung dich rat it thay
doi

Dung dich dém axit

GOm axit yéu va mubi clia axit yéu
CH,COOH & CH,COONa

28
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¢ Dung dich dem axit

Ca
C .

muol

pH = pK, —Ig

¢ Dung dich dém baz

Cb)

pH =14—-(pK, — IgC

mMuoi
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Vi du:

Tron lan 10ml dung dich NH,OH 0,4M va 10m!
dung dich HCI 0,2M. Dung dich mé&i c6 pH bang ?
(Cho pK, = 4,8).

a. 2,4

b. 6

c. 9,2

d. 11,6
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3. Can bang trong dung dich chat dién ly kho tan

Xét can bang dién ly ctia mudi BaSO,
BaO,(r) & BaO,(I) -» Ba® + 07

Dang don gian
BasO,(r) < Ba*" + S0;"

Hang s6 can bang
Kes =1 Ba2+] .[SOf_] = TBaSO4

Tgaso, tich s6 tan clia BaSO,
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M®Oi lién hé gilra tich s6 tan & do tan (S)

A B (r)< AB (I)>mA™ +nB™
S mS NS

Tas, =[A]™[B™]"=[mS]".[nS]" = m™n"S™™

=
:>S:m+€/ gann (mol /lit)
m".n
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Piéu kién dé co két tha

MA™ +nB™ <> A B pat T'=[A"]"[B" "

e Dung dich chwa bao hoa J

* Dung dich b&o hoa J

* Dung dich qua bao hoa
- Xuat hién két tia

33
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Vi du:

Ngu&i ta do tir tv dung dich chira CaCl, va BaCl, (cé cung

néng dd) vao dung dich H,SO, cho dén khi xuat hién két
tia. Chat nao két tua trwéc?
-10
Cho TBaSo4 =11.10
-6
TCaso4 =2,4.10



