Chwong VIII

DUNG DICH

Gidng vién: ThS. Nguyén Minh Kha
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1.
V.

KHAI NIEM VE DUNG DICH

DUNG DICH RAT LOANG CHAT KHONG DPIEN
LY, KHONG BAY HO'I VA CAC TiNH CHAT

DUNG DICH CHAT BIEN LY

CAN BANG ION CUA NU'OC TRONG DUNG
DICH
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. KHAI NIEM VE DUNG DICH

Khai niém vé hé phan tan va dung dich
Khai niém vé do tan S
Qua trinh hoa tan

Dung dich ly twong AH,, =0 va AV,; =0

a bk~ W D =

Noéng dd dung dich
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1. KN v& hé phan tan va dung dich

- Hé phan tan:
+ M6t chat Ia hat rat nho dwoc phan bo vao trong chat kia.

S~ —~" — = g ~

chat phén tan moi trurdng phén tan.
+ Tinh chat ciia hé phan tan phu thudc vao d hat phan tan

+ Phan loai:

v'Hé phan tan thé (hé lo Iteng): d >10->cm huyén phu.

< nhi twong.
v'Hé phéan tan cao (hé keo): 10-’cm < d < 10->cm

v'Hé phan tan phan t - ion (dung dich thwc): d <10-7cm, kich thwéc

~n > L]
phan tw, hay ion
DuongThanCong.com https://fb.com/tailieudientucntt
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1. KN v& hé phan tan va dung dich

® Dung dich: 1a hé dong thé gom hai hay nhiéu chat ma
thanh phan cta ching cé thé thay doéi trong gi®i han
rong.
v’ Chat phén tan: chat tan

v M@i trwedrng phan tan: dung moi (doé chat co trang thai
tap hop khéng doi (néu khac trang thai tap hop),
hodc chat chiém Iwong chat nhiéu hon (néu cung
trang thai tap hop)

® Dung dich Iong: hoa tan cac chat ran, 1é6ng, khi vao

VL] >
dung moi long
CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Khai nlemve do tan S

D6 tan - ndng dod cla chat tan trong dd b&o hoa

CAC DUNG DICH BAO HOA O 20°C va 50°C

Solute

NaCl

KCl
NaNQO;,
KCIO;,
AgNO;
C,H20y;

Solubility

(g solute/100 g H,O)

20°C

56U
34.0
38.0
7.4
222.0
2089

50°C

CAL,
42.6
114.0
195
455.0
260.4

https://fb.com/tailieudientucntt
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Chat tan Ia chat ran '
S- thwérng biéu dién so gam chat tan tan toi da
trong100g dung moi

= S > 10g - chat dé tan
= S<1g - chatkho tan
= S <0,01g- chat gan nhw khdng tan

PO TAN CUA CAC HALOGENUA KIM LOAI KIEM TRONG H,O
PO TAN (s6 gam mudi/100g dung mdi)

Salt 0=C. 100°C
LiF 0t 0.14 (at. 352C )
LiC] 67 127.5

LiBr 143 266

Ll 5 481

NaF 4 5

NacCl 3.7 39.8

NaBr 79.5 121

Nal 1537 S0

KF 92.3 (at 18°7C) Very soluble
KCl1 27.6 D/ 6

KBr 53.5 104
KI 127.5 208

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chat tan la chat khi

S- thwérng biéu dién bang so ml khi (tan toi
da) tan trong 100g dung moéi hoac 100m|

dung mol

Chat tan Ia chat dién ly khoé tan

S — thwdng biéu dién bang s mol chat dién ly

kho tan (tan toi da) trong 1lit dung dich
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CAC YEU TO ANH HUONG DEN DO TAN

= Ban chat clia dung méi va chat tan
= Nhiét do, ap suat
= Trang thai tap hop chat

= M&i trrdng, sw cd mat cua cac ion la



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

‘—‘_#_

ANH HUONG CUA BAN CHAT CHAT TAN VA DUNG MOI

Chat twong tw tan trong chat twong tw

= Cac hop chat co cwe tan tot trong dung mdi co
cwc hon la dung méi khéng cuc

—NacCl thi

« Tan tot trong nuéce

Do phan
cuc cua i
dung  Tan it trong ethyl alcohol
MO
tan A <
dan « KhOong tan trong ether va benzene

S UTO O T fe.0ong.com https://fb.com/tailieudientucntt
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= CAc chat khéng cuc thi tan tot trong dung moi
khong cwc hon la cac dung moi co cuc

PO phan
cwc cua
dung moi
giam dan

CuuDuongThanCong.com

—Benzene thi

« KhOng tan trong nwoc
 Tan trong ether

https://fb.com/tailieudientucntt
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Anh hwéng cia nhiét doé va ap suat den do tan

AG=0 P

Dinh luat
Henry

80

"°[" T khéng ddi, 4p suat o
“°I" riéng phan cua khi A

50 |—

tang —S tang

Solubility, mg gas/100 g water

D b
‘ : | B
- | e e — === N
L > = ¥ ///

e | | | |

= | 1 | 1
(0] 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Khi + dung maoi (l) | = dung dich AH<0

T tdng — d6 tan chat khi giam

4.00
3.50
8 3.00
<
=
1))
§ 2.50
=
50 200
&N
=
>
= 1.50 Total air
)
=
= 1.00 N, in air
0.50 O2 in air
I I I I I I I I |

0 10 20 30 40 50 60 70 80 90 100

Temperature. °C
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Chat ran + dunc

Ap suat hau nhv khéng anh hwéng dén dd tan cta chat ran & dk

binh thwong.

AH, <0
T1thi S|

AH, >0
T1thi St
Khoang 95%

hop chat ion co
do tan tang theo

n h iét dé * cuuDuongThanCong.com
hl

Solubility (g of salt in 100 g H,O)

100
90
80
70
60
50
40
30
20
10

0
0

O
SO

'y

':_'J""

C},.il o il M
SEyS
)
Gl
NaCl |
©°”
Ce,(S0,)4

10 20 30 40 50 60 70 80 90 100
Temperatira'{=cy



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T ————————— |

o ——— e

3. Qua trinh hoa tan

a. Qua trinh hoa tan va can bang hoa tan

b. Su thay déi cac tinh chat N khi tao thanh dd
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Co ché tao thanh dd 16nc

Qua trinh vat Iy — qua trinh chuyén pha AHq, AS,,

Qua trinh hoa hoc - qua trinh solvat hoa

twong tac gitra chat tan va dung méi  AHse<0, ASg <0

Solvat hoa vat ly

Solvat hoa hoa hoc ! ‘9 k‘\f/‘) 9
Twong tac gitra tiéu . e %
phan va chat tan 1a L™ |

yéu td hang dau

quyét dinh sy tao

thanh dd

https://fb.com/tailieudientucntt
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QUA TRINH HOA TAN VA CAN BANG HOA TAN

] Hoa tan
Chat tan (r) + dung moi : *Dung dich

Két tinh

AG = RTIngz RTIni
K bh
Can bang

Dung dich bao hoa AG=0 ey C = Cpp, = dO tan

Dd qua baohoa AG>0 C > Cyp,

—

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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SU THAY POI TINH CHAT NHIET BONG
KHI TAO THANH DUNG DICH

AG,, =AH,, -TAS,

Khi - Léng Ran - Léng

Khi + dmai (1) = dung dich (I)  R&n + dmai (1) = dung dich (1)

AHp =AHg, ()+AHg(-) <0 AHp =AHg, (+)+AHg,(-) <0
hoac >0

ASht: AScp(') + ASs.ol (') <0 ASht: AScp('l') + ASsoI (') >0, <0

uuuuuuuuuuuuuuuuu
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a. Nong dé phan tram:

b. Nong do mol: ¢ _ e

dd

C% =

(mol /1)

n,,.1000

x100 (%)

Zm

c. Nong doé molan: C_-

d. Nong do phan mol:

dm

e. Nong dé dwong lwong:

(mol / kg)

Cr= (N

https://fb.com/tailieudientucntt
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Iuét du’o’ng lwong

PDwong lwong va din

= PDwong lvong: D (E)

Puong lwong cta moét nguyén té hay mét hop chat
la s6 phan khoi lwong cta nguyén tbé hay hop chat
dé két hop hodc thay thé vira du véi mét duong
long ctia mdt nquyén td hay hop chéat khéac.

= Cach tinh dwong luvong:
b, = M/n

~AD ooooooooo .com https://fb.com/tailieudientucntt
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A l1a mot nguyén to

M: khoi lwong nguyén tor

n :hoda tri nguyén to
= Vidu:
Trong CO: b.=12/2=6

CO,: b.=12/4=3
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A |la aci *

M  :Phan t& lwong cua axit
n :So6 H*tham gia phan tng
Vi du:

H,SO, + NaOH — NaHSO, + H,0
D, = 98/1=98

H,SO, + 2NaOH — Na,SO, + H,0
D, = 98/2=49

-D ooooooooo .com https://fb.com/tailieudientucntt
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A 1a bazo’

M  :Phan t¥ lwong cua bazo

n  :S06 OH-tham gia phan &ng

Vi du:

Ca(OH), + HCI — Ca(OH)CI + H,O
b, = M[ca(oH),)/1

Ca(OH), + 2HCI — CaCl, + H,O
b, = Mica(oH),)/2

-D ooooooooo .com https://fb.com/tailieudientucntt
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M :Phan tl lwong ciia mudi

n : So dién tich cua ion (anion hodc cation) da
thay thé

Vi du:

Fe,(SO,); + 2NH,OH = 2Fe(OH)SO,, + (NH,),SO,
P[NH,0H] = M[NH,0H] (Vi chi ¢6 1 nhém OH")

DIFe,(S0,).] = DiFe,(50,),/(1[SO,2]x2) (Vi trong
2Fe.2(S0,).(SO,) c6 1 nhom SO,2 da bj thay thé)

-D uongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

A 1a chat oxi héa —khir

M : khdi lwong phan tir chat
n :soO e trao dbi trong phan tng
Vi du:
8Al+3KNO;+5KOH+2H,0=3NH,;+8KAIO,

A0 - 3¢ —> Al*3
N*> + 8e —N-3
Pia) = 27/3 (S6 e trao ddi tr Al°—Al*3=3e)
DP[KOH] = M[KOH]
DP[KNO,] = M[KNO,]/8

B -

(N*>—N-2 trao doi 8e)
DuongThanCong.com https://fb.com/tailieudientucntt
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Duong lugng gam (dlg) .

Puong lugng gam ciia mot chdt la lugng tinh bang g ciia
chdt doé cé sé do bang duong lugng ciia né.

= Vidu:
Duwong lwong cua H,SO, l1a 49 hay 98 thi 1 dig la 499
hay 98g.

* Pinh luit ducong lugng
=Trong mot phdn ving héa hoc sé duong lugng ciia cdc chdt
tham gia phdn ving phdi bdng nhau.
=Trong cdc phadn ikng héa hoc mét duong luong ciia chdt nay
chi két hop hodc thay thé mot duong luong ciia chdt khdc ma
thoi.

~AD uongThanCong.com https://fb.com/tailieudientucntt
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= Phan &ng:
aA+bB=cD+dD

S6 dlg cua chati = m/b.
Tl d6 dinh luat viét thanh:

m,/B, = mg/Dg hay m,/mg = D,/Dg
Va:

Cy AVa=Cy I%VB:CNCVC"' ’
Trong dé N la néng dé dwong lwgng cua chat i.

Nng TTTTT .com https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

= Nong do duong lugng:
= La s6 duong luong gam chat tan trén mot lit dung dich.
= Ky hi€u N hay Cy.
= Twong quan gitka ndng dé mol va néng dé dwong lvong
Cy » =nC, (n: S6 duong luong)
= Vidu: Cho phan tig
H,S0, + 2NH,OH = (NH4),S0, + 2H,0
Tim khéi lvong NH,OH can thiét dé phan (ng vira du véi 2
it dd H,SO, 0.5N.
Taco ncuaH,SO, la 2 va dwong lveng la 49,
nén C,=Cy /2 = 0.25M. Khdi lwgng axit 1a 2x0.25x98=49¢
— m[NH,OH]=m[H,SOJx(B[NH,OH]/B[H,SO,])

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Il. DUNG DICH RAT LOANG CHAT KHONG DIEN LY,
KHONG BAY HOI VA CAC TiNH CHAT

1. Ap suat hoi bdo hoa
2. Nhiét do soi va nhiét do két tinh

3. Ap suat tham thau =
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AP SUAT HOI BAO HOA
CUA CHAT LONG NGUYEN CHAT

Po(T) _ Bay hoi AH > 0 |
ty | Léng. —— Hoi

................ Ngwng tuAH < O

T, AG — O Kp — (P)Cb — PO Pcb :PO(T)

Ap suat hoi bdo hoa cia chat l1dng 1a hang so &
nhiét do xac dinh va tang theo nhiéet do
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LPNG DUNG

O ap suét 1atm nwdc séi & 100°C.

O ap suat 2atm nhiét do sbi cta nwédc 1a bao nhiéu?
Cho biét nhiét hda hoi clia nwéc la : AH = 40,65kJ/mol.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ap suit hoi bio hoa cua dung dich Iéng

Ap suat hoi bao hoa cla dd 1a hoi can bang v&i dung
dich Iéng.

Ap suat hoi bao hoa ctia dd bang tong ap suat hoi
bao hoa cua tat ca cac cau twr c6 trong hé.

Pag = 2.P;

Ap suat hoi bdo hoa cuia dd Iong, loang chira chat
tan khong dién ly, khéng bay hoi chinh la ap suat
hoi bao hoa cua dung moi trong dung dich.

-C uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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1. AP SUAT HO'I| BAO HOA
cta dung dich 16ng lodng phan tir chira chat tan khéng
dién ly khong bay hoi

Long (dm) Bayhei Abu >0 Hej(dm)
Ngung tu AH,; < O

Dinh luat
N;= Ngm =1 K= P, Po RAOULT |
N;= Ny, <1 K= Py / Ny, Pad -
. Pag = PoNgp
(dung dich) e
Pad = Po(l = Ngy) =Po=PoNey " Py — Py,

Ndm =1- th g 9 9

C h t;IJDL»,ﬁfhanpgﬁm Vé P dd 6’ Cl‘J N g N h |ét d @s://q;m/tailieudientucntt
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P44 — 4p suat hoi bdo hoa clia dd Iéng, loang chira
chat tan khong dién ly , khong bay hoi clng chinh
la ap suat hoi bao hoa cua dung méi trong dung dich

PO Dung moi
Pdd * ng chéat

—_—
Vapor pressure of solvent

< e e o N
Ap suat hoi bao hoa cua dung moi trong dung
dich lu6n nho hon ap suat hoi bao hoa cua dung
moi nguyén chat & cung nhiét d6 . P, <P,

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2. Nhiét d6 séi va nhiét dé két tinh

a. Nhiét o sbi cua dung dich
b. Nhiét dd két tinh ciia dung dich
c. Dinh luat Raoult Il
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Nhiét d6 soi — Nhiét dé déng dac

® Nhiét do soi ciia bat cr pha léng nao
(nguyén chat hay dung dich) la nhiét dé ma
tai d6 ap suat hoi bao hoa ctia né bang ap
suat ngoai.

Poi vai chat 1dng nguyén chat, khi ap suat ngoai
khdng dbi,nhiét dd séi khéng thay ddi trong subt
qud trinh séi cho dén khi toan bd chat Idng

chuyén hét thanh hoi.

-D ooooooooo .com https://fb.com/tailieudientucntt
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Nhiét d6 soi — Nhiét dé déng dac

® Nhiét doé déng dac cua bat cir pha 16ng nao
(nguyén chat hay dung dich) la nhiét d6 ma
tai do ap suat hoi bao hoa trén pha Iong
bang vé&i ap suat hoi bao hoa trén pha ran
= P ngoai

Poi vai chat 1dng nguyén chat, khi &p suat ngoai
khong dc“}i nhiét do0 dong dac khong thay doi
trong su6t qua trinh dong dac.

-D ooooooooo .com https://fb.com/tailieudientucntt
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P(atm),

1,00

0,006 | Hoi :
= O =

0,01°C

4 A
T4=0,000°C T,=100°C (°C)

NThanCong.com https://fb.com/tailieudientucntt
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a. Nhiét do so6i cua dung dich:

T: 0Ly < Py
100°C: pg° < pg’ =1atm

>100°C : p;;>° =1atm

-i uoniThanCOng.com https://fb.com/tailieudientucntt
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b. Nhiét dé két tinh cia dung dich:
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DINH LUAT RAOUT II

P6 tang nhiét dé séi va ddé giam nhiét dé
dong dac cua dung dich so v&i dung moi
nguyén chat thi:

= Khéng phu thudc ban chat chat tan .
= Phu thudc ban chat dung moi.

= Ti & thuan v&i nong dé molan cua
chat tan.

AT, =k.C,

S S m

N thththth .com https://fb.com/tailieudientucntt
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3. Ap suit tham thiu n

a. Sw tham thau va ap suat tham thau

Osmotic Applied pressure needed to
pressure prevent volume increase.\

. ven o
p Ny
Semipermeable | B
membrane l

R
Solute
molecules
olvent
molecules
A B C

b. Dinh luat Van’t Hoff n

NngThanCong.com https://fb.com/tailieudientucntt
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DPinh luat Raoult va Van’t hoff chi dung cho dd léng
ly twdng va cac dd thwec cé néng dd chat tan rat
nho (dd loang)

Doi v&i dd thye (khong ly twéng) ap suat ho
rieng phan co thée cé gia tri I&'n hon (sai léch
dwong) hoac bé hon (sai léch am) so véi gia tri

tinh theo dl Raoult



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

IIl.LDUNG DICH

o —— — -

) &
<

CHAT DIEN LY

S dién ly va thuyét dién
Can bang trong dung dic

Trang thai cia chat dién

a ~ WD PRF

Can bang trong dung dic
tich so tan.

- ””””””””””””””

Tinh chat bat thwdng clia dung dich axit, baz, mudi.

ly.
n chat dién ly yéu.

y manh trong dung dich.

h chat dién ly kho tan va
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a. Khong tuan theo cac dinh luat Raoult va Van’t

Hoff. AP AT 7
Ap AT =«

Ap'=I1Ap =1p,N

AT'= AT = ikC_

7'=17 =IRTC,,
i |14 hé s6 dang trwong hay hé s6 Van’t Hoff

b. Co t|nh dan dién.

https://fb.com/tailieudientucntt
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2. Sy dién ly va thuyét dién ly

a. Swdiénly
b. Thuyét dién ly cb dién clta Arrhenius
c. Thuyét dién ly hién dai cia Kablukov

d Doédiénly a
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a. Sw ién ly

= SO hat trong dung dich tang: cac phan t& chat tan

phan ly thanh cac hat nho hon

= Tinh dan dién: c6 hat mang dién: ion.
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b. Thuyét dién ly c6 dién cua Arrhenius

v/ Céc axit, baz va mudi khi tan trong nwéc phan ly

thanh cac ion

v/ Céac chat trong dung dich phan ly thanh cac ion -
chat dién ly

* Arrhenius: phan t& phan ly thanh cac ion tw do

-D ooooooooo .com https://fb.com/tailieudientucntt
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c. Thuyét dién ly hién dai ctia Kablukov

v'Trong dung dich cac ion bi hydrat hda
v'Chat tan: ion - hién tuong dién ly
v'Chat tan: cht phan cwc manh - hién twong ion hoa.
v'Dung moéi: chat it phan cwe: sy ion hoa khg xay ra.
v'Trong phan twr chat tan c6 nhiéeu kieu lién keét:
- lién két ion: dién ly dau tién
« li&én két cht phan cwc manh: dién ly sau
« li&n két cht phan cwc yéu hodc khdng phan
cwc: khong dién ly.
Vi duy: NaHSO, 2 Na* + HSO,
HSO, 2 H* + SO,2

~AD ooooooooo .com om/tailieudientucntt
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Qua trinh ion hoa

~ mA"™ + nB™
Qua trinh phan t&r hoa

Sg“') phan tl¢ da phan ly thanh ion
Tong s6 phan tr da hda tan trong dung dich

a:

o = 0: dung dich phan tw

a = 1: s phan ly xay ra hoan toan.

~AD uongThanCong.com https://fb.com/tailieudientucntt
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> Ban chat chat tan va dung méi

Dung moi ¢o cuc yéu o nho
Dung moi co cyc manh o lon

> Nong d6 dung dich
C giam thi o tang
C->0thia—>1

»Nhiét do tang thwong a tang

NngThanCong.com https://fb.com/tailieudientucntt
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Quy woc danh gia d@ dién ly o

Trong dd 0,1N ¢ 25°C:
o > 30% : chat dién ly manh
3%< o < 30% : chat dién ly trung binh

o < 3% : chat dién ly yéu

N °°°°°°°°°°
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> Moi lién hé gitra o va i
~ AB, S5 mA™+ nB™
Ban dau n,
Phanly njo mnyo nnyo
Cb Np(l-a  mnyo nnyo
Ny=)>N=N, s +N. +n, =n(l—a)+mnea+nna
=N,[1-a+a(m+n)]=n,1-a+aQq)
7' RTC, ny ny(l-a+an)
7z RTC,, n, N,

=l-a+a(

1 -1
g-1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3. Can bang trong dung dich chat dién Iy yéu

AB S A+ B
Bandau C,
bién ly Coa Coa Cya
Canbang Cy(1-a) Cyo Cya

Khio<<l:(1-0)~1— gr o=

C
(thu’o’ng a < 0,05) 0
m https://fb.com/tailieudientucntt l
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4. Trang thai cua chét dién ly ma;\nh trong dd
> Suy ludn: Chat dién ly manh: dién ly hoan toan.

v Thwe nghiém: trong dung dich khéng c6 phan tir trung hoa dién.

Lap luan Thuc té
d6 dién ly a=1 a<l
hé s6 dang trwvong i |La sb nguyén |Khéng nguyén

dd dan dién khi pha |Khdéng doi Tang lén
loang dung dich

> Thure té: khéng tuén theo DL tac dung khéi luong. Vi du: NaCl

Cy |0.001 |0.005 |0.01 |0.05 |0.1 |0.2
o [0.977 10.953 |0.936 |0.882 |0.852 |0.818
“ 0.042..,0.097 10.137 |0.380..0.491..0./35

e —
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> Ly thuyét chat dién ly manh:

v'Trong dung dich xuat hién luc hat tvong hé gitra
céc ion — bau khi quyén ion. Khi pha loang, lwc hat
twong hé gidam, do dan dién tang.
v'Trong dung dich chat dién ly manh co lién hiép ion,
khi pha loang cac lién hiép ion phan ly thanh cac ion
don gian.
— d0 dién ly trén thwe té: doé dién ly biéu kién.

— dung hoat dé a thay cho nong do:  a=fC

-C uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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Phwong trinh cua Debye va Huckel

Az21
g f. =—
1+/1
o f A‘zAszm_ JI
g ==
A 1+A/1
2
— %Zcizi
Poi v&i dung dich nwdc va & 25°C: A=0,5
Khi 1 <0,01 pt trén c6 dang don gian nhw sau:
lg f. =—-0,522/1

9 fpe =—05,.2, VI

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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5. Can bang trong dung dich chat dién
ly khé tan va tich so tan
Can bang di thé cua chat dién ly kho tan va tich sé
tan
Tich sO tan va dd tan cla chat dién ly khé tan
Anh hwéng cua cac ion trong dung dich dén dé tan
cla chat dién ly khé tan
Piéu kién hoa tan va két tia cda chat dién ly kho tan
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a. Cb dj thé cua chat dly kho tan va tich so tan

AQCl,) <> Agyq +Cl,
K=C,.C. =T
AL By € MAG, +NBy,
_~m n
Tog =C..CL.
AG” =-RTInT, ; =AH” -TAS®

>Tich so tan cia mot chat phu thudc:
v'Ban chat ctia dung méi va chat tan
v Nhiét dé

~AD ooooooooo .com https://fb.com/tailieudientucntt
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C. Anlj hwong cua cac ion trong dung
dich den doé tan cua chat dién ly kho tan

>lon cung loai: st Ay By <> MAgg) +NBgg,

> lon khac loai: sT

M oAn M gm AN -
TAmBn _aAn+aBm_ _CAn+ fArH_CBm_ me_ —
(mS)m (nS)n fﬁ(\mml?:]n) — mmnns(m+n) fp(\mmé;n)

T
S = (m+n) - ':mBn(m+n)
\m™n"f,"
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d. Piéu kién hoa tan va két tiia clia
chat dién ly kho tan

» Trong dung dich bao hoa TAan = C,Tmcgm_

’ -3 m N
>Chét dién ly sé két taa khi: Cam Can > Tas,

»>Chét dién ly sé tan hét khi:C ,.C_.. <T, ¢
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UNG DUNG

= Tron cac dung dich:

= 1) 100ml dd AgNO, 10-*M vé&i 100mi dd HCI 10>M

= 2) 100ml dd AgNO, 10-*M v&i 100ml dd NaCl 104M
= 3) 100ml dd AgNO, 10-4M v¢&i 100ml dd HCI 10-° M
Trong trwdng hop ndo co su tao thanh két tia AgCI?

Cho biét tich so tan cua AgCl 1a T = 10 96,

- uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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UNG DUNG

Chon trwedng hop dung:

Cho tich s6 tan ciia CdCO, & 25°C la 1012,

1) D6 tan ctia CdCO, trong nwdc nguyén chat [a 10-6 M.

2) b6 tan cua CdCO; trong dd Na,CO; 0,1M giam di 10°
lan so voi trong nwd'c nguyén chat.

3) Po tan clia CdCO, trong nwéc sé nhiéu hon trong dd
NaCl 0,1M.

4) B6 tan cua CdCO, trong dm benzen sé I&n hon trong
dm nuwoc.

-C uuuuuuuuuuuu .com https://fb.com/tailieudientucntt
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IV. CAN BANG ION CUA NUY’O'C TRONG DUNG DICH

1.
2.
3.
4.

Sw ion hoéa va tich sb ion clia nwéc
Chi s6 pH va méi trworng dd
Khai niém vé axit, baz

Cach tinh pH cua cac dung dich
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1. Sw ion hoéa va tich so6 ion ciia nwéc

Po dan dién cua H,O = 5,54.1018Q1.cm'?
H,0 + H,0 5 H,0* + OH

H,0 S H* + OH

K _ [HJF][OH_} :1,8.10_16

[H20]

[H"][OH ]=K]|H,O] :1,8.1016.% =107

K =[H*"][OH ]=10"

DuongThanCong. https://fb.com/tailieudientucntt
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2. Chi s6 pH va méi trwérng dd

> Trong nuwdc nguyén chat:
[H*] = [OH] = 107 pH =7

» Trong dung dich axit co moi trirong axit:
[H*] > [OH] pH <7

» Trong dung dich baz co moi trirong baz:

[H+] < [OH] pH > 7

~A ooooooooooo https:/fb ailieudientucntt
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3. Khai niém vé axit, baz

a. Thuyét cb dién cda Arrhenius
b. Thuyét proton Bronsted

c. Thuyét electron cia Lewis

NongThanCong.com https://fb.com/tailieudientucntt
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N

a. Thuyét co dién cua Arrhenius

> Axit: chat dién ly cho ion H*

> Baz: chat dién ly cho ion OH-
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b. Thuyét proton Bronsted
» Dinh nghia:

v'Axit :cho proton HA=H*+ A
v'Baz: nhan proton: B+ H"=BH"*
v'Cac cap axit — baz lién hop: HA/A-, BH*/B

» Duw doan

v/ Tat ca cac chat c6 chra proton déu co thé 13 axit Bronsted
v/ Tat ca cac chat co dién tich &m (anion) hay phan cwc &m (phan

t&r phan cwc) déu co thé 1a baz Bronsted

~AD uongThanCong.com https://fb.com/tailieudientucntt
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> S dién ly cua axit va baz frong nwoc:

v AXit: HA+ H,O S A+ H,O"
+ —
K _ [H 30 ][A ]
. =
[HA]
v’ Baz: B+ H,0OS5 BH"+ OH-

) _[BHfon]

]

v Nuwéce: H,0 + H,0 5 H;0+ + OH-

B 7 [H0"[OH] = 1014 (& 298K). ..o
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> Doi vdi cdp axit — baz lién hop:

VHA+H,0 S A +H, 0" _[HOJ[AT]
a(HA) — [HA]
VA +H,0 = HA + OH- Koony = [HA[]LO]H i
_IHOTIATT HAIOH Ty o -k

oo = g [A]

pKa t pr = pKn =14

NuongThanCong.com https://fb.com/tailieudientucntt
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c. Thuyét electron ciia Lewis

»Dinh nghia:
v'Axit: nhan cap electron.
v'Baz: cho cap electron.

»Dw doan:

v’ AXit Lewis: + c6 duw mat dé dién tich dwong,
+ ¢o orbital trong
— Tat ca cac cation kim loai déu la cac axit Lewis.
v'Baz Lewis + cac anion (CI,, Br, F, OH"...)
+ cac ptl trung hoa hodc ion c6 T4 tw do

. iPham vi str dung: gidi thich phirc chat.
gThanCong.com https://fb.com/tailieudientucntt
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4. Cach t|nh pH cua cac dung dlch

pH cua dd axit manh va baz manh
pH =-IgC, pH =14 +IgC,
pH cua dd axit yéu va baz yéu

1 1
pH =§(pKa—IgCa) pH =14—§(pr ~IgC,)

pH cua dung dich dém
pH = pK, — pH =14—(pr—lgg—bj

m m

pH ctia dung dich muoi

1
2) PH=7+= (pK +1gC,) PH=7+> (pK —- pK,)

com/tailieudientucntt

https://fb.
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a. pH cua dd axit va baz manbh.

» Axit manh HA —> H" + A
Ca Ca
pH =-IgC . =-IgCa

»Baz manh BOH — B* + OH-
Cp o

pOH =-IgC_, . =-IgC,
pH =14—- pOH =14 +1IgC,

Nong TTTTT .com https://fb.com/tailieudientucntt
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> Axit yéu HA «  H* + A-
Ban daucC,

biéenly C,a C,a C.a
Can bang C,(1-a) C,a C,a
C, =C,=C, /g - JK.C.

1
2

1
pH =-1gC,. =—(~1gK, ~1gC, )=
1

(pKa _IgCa)

pOH =1(pr ~lgc,) PH =14—§(pr ~1gC,)

/Ifb.com/t

;

uD ThanCon m
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c. pH cua dung dic4h dém A.

»Dinh nghia: Dung dich dém la dd co pH = const.
» Cau tao

v'ddm axit: axit yéu + mudi ctia nd

v'ddm baz: baz yéu + mudi clia no

» Co ché tac dung cta dung dich dém

CH,COOH S CH,COO +H* (1)
CH,COONa — CH,COO" + Na*

v'Thém axit manh: cb (1) «
v Thém baz manh: H* + OH- — H,O: lwvgng H*|— cb (1) —
v'Pha loang dd, do dién ly CH;COOH 1

~AD uongThanCong.com https://fb.com/tailieudientucntt
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>pH cua dung dich dém

CH;COOH S CH,COO + H* (1)
C,(1-a') C,o C.o
CH;COONa —» CH,COO- + Na*

o
< _lH]ac]
* [HAC]
H = K [HAC] _ Ca(l—a')zK C,
“[Ac’] °C,+C,a’ °C,
e tak 10 Ca ok 1 Ca
e e i i 8
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d. pH ctia dung dich muédi

> Mudi tao thanh tlr axit manh va baz yéu
> Mudi tao thanh tir axit yéu va baz manh
> Mudi tao thanh tir axit yéu va baz yéu

> Mudi tao thanh ttr axit manh va baz manh
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HANG SO THUY PHAN & PO THUY PHAN

Achuf( phan >0

MA (dd) + H,O0 ~ HA (dd) + MOH(dd)
AHtrung hoa <0

HANG SO THUY PHAN K::
Hang sO can bang cua qua trinh thuy phan

s phan t& mudi thuy phan
D6 thuy phan h = <1

SO phan t& mudi hoa tan

CuuDuongThanCong .com https://fb.com/tailieudientucntt
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>Muoi tao thanh tir axit yéu va baz manh

anion bi thuy phan, dd cé tinh bazo

v Sy diénly:MA — M* + A
v Sy thuy phan: A~ + HO = HA+ OH

C(1-h) C,h C,h
v Hang so thly phan: _[HA_\][O_H‘]_ HA] . K,
<] m o

‘_ N C(l h) 1-h

f F

~C,h*
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>Muoi tao thanh tir axit manh va baz yéu
cation thuy phan, dd co tinh axit
v S dién ly: MA — M* +A
v Sy thay phan: M* + H,O0 =MOH + H*

C..(1-h) ol C.h C.h
/ Héing b thy phang, - MOHIH']_ IMOH__ 5 101 K,
ang so thly phank — ] W x[H*Jor]= <,

A gL > A _[MQH][H+]_ (Coh) _ G ~ C h?

4 19]6) thuy phan: K= |_M+J = Co(l—h)_ 1-h ~Coh
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>Muoi tao thanh titr axit yéu va baz yéu
v Sy dién ly: MA — M* +A

v Swthdy phan: M* + A~ + H,0 = HA + MOH
C.(1-h) C.(1-h) C.h C.h
v'Hang s6 thay phan:

[HA]JMOH|  [HA] [MOH] .
“=Tm AT A for | <[ Jor ]_W
v Do thuy phan: [HA[MOH]  (C,h)*  h?

K, =

M AT cia-nyp @-ny
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DIEU KIEN CHO PHAN UNG
TRAO BOI MOT CHIEU

aA + bB = cC + dD
0 CCy
AG; = AG; +RT In

arb
ACB

Néu (AG; )pw < 0 : phan trng xay ra theo chiéu thuan.

Phan (rng sé xay ra néu san pham phan &ng :

QChat két taa |
AG;<0

~—

dChat dién ly yéu
AChat bay hoii |
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Dwa vao (A60298)pu,dw doan chiéu hwong dién
ra ciia phan rng trong thuwe te

" (AGPgq),, < - 40kJ : twr phat hoan toan theo chieu
thuan (K, > )

" (AG®,gg),, > +40kJ : phan rng khong ty xay ra theo
chiéu thuan.

= - 40kJ < (AGO,gg),,< +40kd : phan rng thuan nghich
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