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MUC TIEU HOC TAP

Trinh bay dwoc khéai niém, thanh phan, phan loai ctia dung dich, va kha nang dién ly cta chét tan.

Xac dinh dwoc cac khai niém acid, base, cap acid - base lién hop, pH, pOH, hé dém, va cac thanh phan co
ban cua mét hé dém.

Giai thich dwoec qua trinh hinh thanh dung dich, nhirng yéu té6 anh hwéng dén dd tan.

Giai thich dwoc can bang acid - base, co ché duy tri pH ctia hé dém va vai tro cta cac hé dém trong co thé,
dac biét trong mau va moéi trwdng miéng.

Van dung dwoc kién thirc vé ndng dd dung dich dé tinh toan, chuyén déi dai lwong, pha ché, pha lodng cla
mét s6 dung dich théng dung trong y hoc.

Van dung dwoc kién thirc vé dung dich acid - base, pH va hé dém dé giai thich mét sé rdi loan can bang

acid - base va st dung mét sé dung dich dém trong y hoc .



Dung dich long

d Khai niém

v' Dung dich la mét hé phan tan goém 2 phan la dung moi (méi trwdrng phan tan)

va chat tan (chat phan tan).

STT Hé phan tan Vidu
1  K/K (khi phan tan trong khi) Khong khi
2 L/K(Iébng phan tan trong khi)  Swong mu
3 R/K (ran phan tan trong khi) Hoi iod thang hoa; bui; khoi trong khong khi
4  K/L (khi phantan trong Idng)  Nwdéc thién nhién hoa tan oxy; nwéc udng co gas (CO,)
5 L/L (Idng phan tan trong 1dng)  Con trong nwéc; nhii twong
6 R/L (rdn phan tan trong I6ng)  Cac mudi; dwdng hoa tan trong nwéc; huyén phi; keo
7  KIR (khi phan tan trong ran)  Hydro bi hap phu trong platin
8 L/R (Idng phan tan trong ran)  Hoi nwdce bi hap phu trong than hoat tinh, silica gel
9 R/R (ran phan tan trongran)  Céac hop kim; khoang chat; thay tinh mau; men st; ceramic




Phan loai cac dung dich Idng dwa trén kich thwéc tiéu phan chat tan.

: Kich thwéc
Loal
' (nm)

Dung dich that, gom:
- Dung dich céc chét khdng -1
dien ly
- Dung dich céc chat dién ly
Dung dich keo 1-100
Hé tho:
- Nhi twong

S >100
- Huyén phu

Pac tinh dung dich
- Chéat tan khéng nhin thay dwoc bang kinh hién
vi dién tcr.
- Qua cac mang siéu loc va mang ban tham.
- Khuéch tan nhanh.
- Chét tan khéng nhin thay dwoc bang kinh hién
vi thworng, nhwng cé thé phat hién dwoc bang
kinh siéu hién vi, thdy dwoc bang kinh hién vi
dién ter.
- Qua giay loc thwérng nhwng khéng qua dwoc
mang ban tham.

- Khuéch tan cham.

- Chét tan nhin thdy dwoc bang cac kinh hién vi.

- Khéng qua dwoc gidy loc thuwong.
- Khéng tham tich qua mang ban tham.

- Khéng khuéch tan.

Vidu

O,, glucose, ion
don gian, ...

Keo bac clorid,
polyme thién
nhién hodc téng
hop

Phu sa, nhi
twong, huyén phu



v/ Dung dich 1a hé dong thé gdm chat tan (chiém phan nhd) va dung moi
(chiém phan I&n), thanh phan cta dung dich c6 thé thay déi trong gi®i han
rong

v' Dung dich c6 thé & pha khi, I1dng hay ran. Méi chat trong dung dich

dwoc goi la cau tlr. Dung mdi la chat dung dé hoa tan chat tan

=>> Vay dung dich 16ng dworc tao thanh khi hoa tan cac chat R, L, K vao

dung mai léng.



Sw tao thanh dung dich
Bao gom hai giai doan:

v' Giai doan chuyén pha: La qud trinh ph& vé mang tinh thé chat tan
dé tao thanh cac nguyén tle, phan tie hay ion. La qué trinh vat ly:

thu nhiét (AHchuyén pha = 0), do tan tang (ASchuyén pha = 0)

v Giai doan solvat héa: Cac tiéu phan chat tan bi cac phan tir dung
mOi bao quanh tao cac twong tac tinh dién. La qua trinh hda hoc,

toa nhiét (AHsoIvat hoa < O); d6 tan glém (ASsoIvat hoa < O)-



Vi du:

Xét qua trinh hoa tan NaCl vao nwérc:

v Lién két hydro cta nwéc bi pha vé.

v" NaCl phan ly thanh cac ion: Na* va Cl-
v’ Thiét |ap lwéng cwc ion:

Na* ... &~OH, va Cl- ... §+H,0.



= 3.9 kd/mol
» Qua trinh thu nhiét

AH

soln



Sw thay doi nang lwong khi tao thanh dung dich

(chattan), ——= nchattan AHgoiute
(dung moi),, == m dung mOl AHovent
n chattan + mdung méi = dungdich AH_.
(chat tan), + (dung méi), = dungdich AH.,, = AH e + AHgpen + AHi

Tong Enthalpy thay déi, AH

soln-

AHsoln — AHsolute T AHsolvent AI_lmix
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Enthalpy, H

Sw thay déi Enthalpy theo qué trinh tao thanh dung dich

Solute
Solvent intermolecular I
intermolecular attractions
attractions broken .
broken 20%0 §
Q Q 2
@9 J\) Qo ° OQ =
0945 90 192 B9] 5
QY O JJ
A + %
g g g
3 = T
2 2 A
5 5
Q9 *
SBIUS % el
) o
Solution V
9,00 9 =
090020 S
939993 | T
@ 0% % <
Hﬁnal

AH
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<0, Qua trinh téa nhiét

Enthalpy, H

Solvent
— intermolecular
attractions
broken Solute
090 intermolecular x
5 Y attractions &
2,09 brok 5 =
oo 20| Q%OJQJO
T +| [6%%P5e| Y Hfinal
o g
5 = <
E; 2 N
; ;
e oo T
02 <

AI_Isolven’c

initial

AH,,, > 0, Qua trinh thu nhiét
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Tinh chat enthalpy cua dung dich
Pé xac dinh AH,,,, dwong hay am, ta xem xét dd manh caa lién
két phan te chat tan-chat tan va chat tan-dung moi:

+ AHsolute va AHsolvent déu du’o’ng

+ AH ., ludon am
) Néu |AHmix| > |AHsqute + AHsolvent|1 Al_Isoln <0, thi CIUé trinh
téoa nhiét (vi du hoa tan NaOH vao nwéc co AH,,,, = —44.48

kJ/mol).
) Néu |AHmix| < |AHsqute + AHsolvent|1 Al_Isoln >0, thi C]Ué trinh

thu nhiét (vi du hoa tan NH,NO; vao nwéc co AH,,,, =+ 26.4
kJ/mol).
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Qua trinh hoa tan

Qui luat:
Chat phan cwc hoa tan trong dung mdi phan cwc, chat khéng phan
cwc hoatan trong dung méi khong phan cwc (dd phan cwc cang gan
doé tan cang Ién).

Néu AH.,,, qua dwong thi khdng tao thanh dung dich.

- NaCl trong xang: lwc ion-lwéng cwc yéu vi xang la chat khong
phan cwc. Do do lwc ion-lwéng cwe khdng du bu véi lwe phan ly ion.

- Nwérc trong octane: Nwéc c6 lién két hydro manh. Khéng cé

lwc hat gitra nwéc va octane dé bu vao lwc lién két hydro.
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Po tan

Pinh nghia:

“lanéng dé chat tan trong dung dich bdo hoa &nhdng diéu kién
nhat dinh”

Théng thwdng dd tan dwoc biéu dién nhw sau:

“Po tan la s6 gam chat tan tan toi da trong 100g dung mdi & mét nhiét
do xac dinh.”

Ky hiéu: S

Vi du: Do tan cua NaCl trong 100 g H,O ¢ 20 °C la 35.7 g.
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Dinh luat Henry
Néu S, 1a dé tan ctia chat khi A, k 1a hang so, P, 1a &p suat riéng
phan cua A:
— Hang s6 Henry phu thudc ban chat qua trinh, don vi la l.atm/mol, atm/(N,)
hoac Pa.m3/mol.
M6t sb gia tri cua k:
— Oxygen (O,): 769.2 l.atm/mol

— Carbon dioxide (CO,): 29.4 |.atm/mol
— Hydrogen (H,): 1282.1 l.atm/mol
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Henry’s Law

Anh hwéng caa &p suat dén dé hoa tan chat khi

16



Cac yéu to anh hwéng déen dé tan
v’ Ban chat ctia chat tan va dung moi
v Nhiét dé
v Ap suat
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Ban chat cia chat tan va dung méi

Céac chat c6 tinh chat twong tw nhau thi hoa tan tét vao nhau:

v’ Chat phan cwc hoa tan trong dung moi phan cuec.

Vidu: (H,O, rweoru ethylic, acetic acid, diethyl ete, acetone...).

v’ Chat khdng phan cwc hoa tan tot trong dung mdi khéng phan cuwec.

Vidu: (CS,, CCl,, benzene, n-heptane...).
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Nhiét do va ap suat
Hoa tan chat khi trong chat 1éng:

AwtB > Chix

v’ Cac qua trinh nay thworng c6 AH, ., <0, nén t° tang sé lam doé tan

soln

(S) giam.
v Theo nguyén ly Le Chatelier, P tang, dé tan (S) tang.

19



Hoa tan chat Iéng trong chat 16ng:

v Ty thuéc vao dau cha AH,,,,, d6 tan co thé tang hodc giam
theo nhiét dé.
- Néu AH,,,, > 0 thi T1— dé tan (S)T
- Néu AH,,,, < 0 thi T1— dé tan (S){

v'P hau nhw khdong anh hwéng dén dé tan (S) cta chat ran.

20
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Hoa tan chat ran trong chat 1éng:

Co 3 trwong hop: Hoa tan vo han, hoa tan hiru han va khéng hoa tan.

v Anh hwéng cta nhiét do: Vi qua trinh hoa tan thwong kém theo
hiéu tng thu nhiét nén khi tang nhiét dd, dd tan twong ho thwéng
tang.

v Anh hwéng cta ap suat: Hau nhw khéng chiu anh hwéng caa ap
suat.

v Ngoai ra, dd tan con phu thuéc trang thai tdp hop ctia chat, sw co

mat cta chat la...
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Cac loai nong dé dung dich
d Nong dé phan tram

S6 gam chat tan trong 100g dung dich (%)

m .

C% = L% 100 (%)

2, m,

d Nong dé mol
S6 mol chat tan trong 1 it dung dich (%)

n
C, = (mol /1)
V

dd

23



3 Nong dé molan
S6 mol chat tan trong 1000 g dung méi nguyén chat (m = mol/kg)

n _.1000
C = (mol / kg )

m
m

dm

d Nong dé phan mol
n

]
>,
1

S6 dwong lweng gam chat tan trong 1 lit dung dich (N = dlg/kg)

N

d Nong doé dwong lwong
m

ct
C. = (
PV
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PDuwong lwong va dinh luat dwong lvong
< Dwong lwong
Pwong lwong ctia mét nguyén té hay mét hop chat la so
phan khoi lwong ctiia nguyén té hay hop chat do két hop
hodc thay thé vira da véi mét dwong lwong cta mot

nguyén té hay hop chat khéac.

s Cach tinh dwong lwong

b, =M/n

25



A la mét nguyén to

M 1a khoi lwong nguyén tor

n la hda tri nguyén to
Vi du:

CO: Db.=12/2=6
CO,; DPC=12/4=3

A |la acid

M la phan tw lworng cua acid
n la sé H* tham gia phan tng
Vi du:
H,S0, + NaOH — NaHSO, + H,0
D, = 98/1=98
H,SO, + 2NaOH —> Na,SO, + H,0
D, = 98/2=49

26



A |la base

M la phan twe lworng cua base

n 1a s6 —OH tham gia phan ng

Vi du:
Ca(OH), + HCI —» Ca(OH)CI + H,0O
b, = M[Ca(OH),]/1
Ca(OH), + 2HCI — CaCl, + H,0
b, = M[Ca(OH),]/2

A la muoi
M la phan te lwong cta muoi
n l1a so dién tich (anion hay cation)
da thay the

Vi du:

v Aly(SOy),

D(AI*3) = M[AL(SO,),J/(2x3)
D(S0O,)?)= M[AI(SO,);]/(3x2)

v Fe,(SO,), + 2NH,0OH = 2Fe(OH)SO, + (NH,),SO,
D(NH,OH)= M[NH,OH] (1 nhém OH)
D(Fe,(S0O,)3) = M[Fey(SO,)5l/(1x2)

(vi trong Fe,(S0,);cd 1 nhom SO,2 da bi thay thé)
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A la chat oxy h6a — khiv
M 1a khoi lwong phan tr chat

n la sé e trao doi trong phan tng

Vi du:
Al+3KNO,+5KOH+2H,0=3NH,+8K, K,Cr,07 + FeSO, + H,SO, = Cry(SOy); +
8AlI+3KNO3+5KO 20=3NH;+8 Fe,(SO,); + K,SO, + H,0
Al - 3e — Al*3
2Cr6 + 6e —2Cr°  =>Dy,c007 = M /6
N*° - 8e —»N-3 Fe'?—1e —Fe™  => Do =M/ 1

DAl = 27/3 (S6 e trao dbi tr AlO-
P[KOH] = M[KOH]

— . - - - - — 1~

28



Dung dich lodng, chat khong dién ly,
khéng bay hei va cac tinh chat

Q Ap suat hoi bdo hoa
0 Nhiét d6 sbi va nhiét dé két tinh
Q Ap suat tham thau =«

29



Ap suat hoi bdo hoa

Trén mat thoang cta mét chat 1éng c6 can bang 1éng hoi

Bay hoi AH > 0
Long «————>_ Hoi i
Ngwngtu AH < 0

v Ap suat heoi bdo hoa caa dung dich 1a hei can bang vé&i dung
dich long.
v Ap suat heoi bdo hoa caa chat 1éng la hang s6 & nhiét dd xac

dinh va tang theo nhiét do.

30



v O cuing mdt nhiét do, ap suat hoi bdo hoa cta dung dich luén

nhd hon ap suat hoi bao hoa cta dung moi nguyén chat.

v' Ap suat hoi bdo hoa cta dung dich bang tdng ap suat hoi bao

hoa cla tat ca cac cau tr co trong hé.
I:)solution = Z:F)i

v' Ap suat hoi bao hoa cta dung dich 16ng, loAng ch¥a chat tan
khong dién ly, khong bay hoi 1a &p suat hoi bdo hoa cua dung

mOi trong dung dich.
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Dinh luat Raoult |

Ap suat hoi bdo hoa cta dung dich bang ap suat hoi bdo hoa cla
dung mdi nguyén chat nhan véi nong dé phan mol ctia dung moi

trong dung dich

P,=N,P,

Trong do:
P,: Ap suat hoi bdo hoa dung méi nguyén chat.

N,: Nong dd phan mol ctia dung moi trong dung dich.

P,<P, PyvaP,ocungnhiétddT
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Do tang nhiét do soi
Tai diém soi cha chat Idng tinh khiét, &p suat hoi cta dung dich

sé < 1 atm. Do dd, can nhiét d6 cao hon dé dat ap suat hoi 1 atm
cho dung dich (AT,). Ta co:

v K, la hang s6 nghiém soi, phu thudc ban
chat dung moéi.

v' C.. la ndbng dd molan

34



Do ha nhiét do dong dac

D06 ha nhiét d6 dong dac duwoc dinh nghia:

AT =K 4C

m

v K4 la hang s6 nghiém déng ctia dung méi.

Bang K, va K, cho dwai day ctia moét sé dung moi.

35



Solvent
Aniline
Acetic Acid
Benzene
Carbon Disulfide
Carbon

Tetrachloride
Chloroform
Cyclohexane
Diethyl Ether
Ethanol
Formic acid
Nitrobenzene
Phenol
Water

Boiling Point (°C) K4 (°C/(mol kg1))

184.3
118.1
80.1
46.2

76.8

61.2
80.74
34.5
78.4
101.0
210.8
181.75
100.00 (exact)

3.69
3.07
2.65
2.34

4.88

3.88
2.79
2.16
1.19
2.4
5.24
3.60
0.52

Freezing Point (°C) K, (°C/(mol kg1))

—5.96
16.6
5.5
-111.5

—22.8

—63.5
6.55
-116.2
-114.6
8.0
5.7
43.0
0.0

—5.87
-3.90
—4.90
-3.83

—29.8

-4.90
—20.2
-1.79
-1.99
—2.77
—7.00
—7.27
—1.86



Pinh luat Raoult Il

D6 tang nhiét dé sbi va dé giam nhiét dé déng dac cua dung dich so
v&i dung moi nguyén chat thi:

v Khéng phu thudc ban chat chat tan.

v' Phu thudc ban chat dung moi.

v Ti lé thuan v&i ndng dd molan cua chat tan.

AT =K xC AT =K

AN AN m da
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Sw tham thau
La suw di chuyén ctia dung mdi ttr dung dich c6 ndng dé thap dén
dung dich c6 nong dé cao hon thdng qua mang ban tham.
— Mang ban tham: Chi cho mdt s6 cau tlr cta dung dich di qua. Vi
du mang té bao.
— Mang ban tham co6 thé cho cau t& chuyén qua theo 2 huéng.
— Khi dung méi chuyén ddng qua mang, mdc dung dich mat can

bang.
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Osmosis And
Osmotic Pressure
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Ap suat tham thau
(Dinh luat Van’t Hoff)

Ap suat tham thau, =, 1& 4p suat can thiét dé chong lai su
tham thau:

vV = nRT

n
— (Z)RT = C,, RT
& (V) M

Qua trinh tham thau |a qua trinh tw xay ra.

40



Bai tap

Cau 1. Tinh nong dd molan cua dd saccarose (C;,H,,0,,) tan trong nwéc
co néng doé 1,22 mol/L va khéi lwgng riéng dung dich 1,12 g/mL.
PA: 1,74 m

Cau 2. Dung dich H,SO, 98% (tan trong nwéc) cé khoi lwong riéng 1,83
g/mL. Hay tinh ndng dd mol/L, ndng d& molan va ndng dd phan mol cua
H,SO, trong dung dich nay.

DA: 18,3M; 500 m; 0,9
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Bal tap
Céu 3. Trong 4.450 g nwéc c6 chira 1 kg chat chong dong ethylen glycol
(C,HLO,). Cho biét nhiét dé soi, nhiét dé dong dac cua dung dich nay. Nwé&c
c6 K, = 0,512 va K4 = 1,86.
PA: 101,855 °C; -6,745 °C

Cau 4. Khi hoa tan 6,1 g acid benzoic CeHsCOOH (122 g/mol) vao 250 g
H,O dwoc dd dong dac ¢ -0,1860 °C. Cho biét hang s6 nghiém dong cua
nwéce la 1,86. Hay cho biét trang thai cua acid benzoic trong dung dich.

Cau 5. Nhiét d6 dong dac cua dung dich chira 0,224 g acid benzoic
(C,H:0,) trong 20 g benzene (C¢H,) tinh khiét 1a 5,232 °C. Cho biét K, cta
benzen la 4,90 va nhiét dd dong dac cua benzen tinh khiét 1& 5,478 °C. Hay
xac dinh dang ton tai cda acid benzoic trong dung dich.

42



N\ = N

Bal tap

Cau 6. Khi hoa tan 3,3320 g mdt chat protein vao nwdc thanh 680 ml dung
dich thi do ap suat thdm thau & 300 °C 1a 5,29 Torr. Hay tinh khdi lwong
mol cda chat protein d6. Cho biét 1 atm = 760,0 Torr.

DA: 33.117 kg/mol

Céu 7. Biét rang & 370 °C (than nhiét) mau c6 ap suat tham thau = 7.5
atm. Tinh nbng dé C cua cac chat tan trong mau ( R= 0.082 atm.l/mol.K)
PA: 0.1422 mol/L
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Dung dich dien ly

d Dung dich acid, base, muoi

0 D6 dién ly

d Can bang trong dung dich chat dién ly yéu
d Can bang trong dung dich chat dién ly manh

44



Mot so tinh chat cta dung dich acid, base, muoi

Céac dung dich acid, base, mudi trong nwdc khdng tuan theo dinh
luat Raoult va dinh luat van’t Hoff. Tt d6 van't Hoff dwa ra hé so

hiéu chinh i trong cac dinh luat nhw sau:

© =IRCT =&
AP’ — iPONB = iAP

Jacobus Henricus van 't Hoff

Trong do: (1852-1911)

', AT’, AP’ la cac dai lwgng thwe nghiém.
i H& sb dang trwong hay hé sbé van't Hoff.

w, AT, AP la cac dai lwong tinh theo dinh luat Raoult, van’'t Hoff. 45



Hé so6 van’t Hoff
Khi cac phan t& chat hoa tan vao dung mdi, s& c6 cac hién twong:

o Tang so phan t& thwe té trong dung dich do sw dién ly (vi du NaCl
dién ly cho ra Na* va CI).

0 Giam so6 phan tl thwc té trong dung dich do sw két hop cac phan to
chat tan va dung mdi (vi du ethanoic acid trong benzene, hay
benzoic acid trong benzene). Tuy nhién & day ta chi xét chua yéu
dung dich céc chat tan trong nwérc.

0 S6 phan t&r chat tan khdng dbi (vi du dwdng trong nwéce).

Hé sb van't Hoff, i, biéu dién ti I& thay dbi s6 phan t& chat tan thuc té

trong dung dich. "



Tinh hé s6 van’t Hoff

v' Khi chat tan két hop trong dung dich, i<1.

v' Khi chat tan phan ly trong dung dich, i>1.

Trong d0, o 1a dd phan ly hay két hop, n 1a sd phan t& tao thanh trong

qud trinh phan ly hay két hop 1 phan t& chat tan.
Khi dung dich lodng, i= s6 ion tao ra t& phan te.

v/ Khi chat tan khéng két hop hay phan ly trong dung dich, i=1

47



Vi du:

v V@i NaCl la chat dién ly manh, nén trong dung dich nwéc a=1 (100%
phan ly), 1 phan t& NaCl tao thanh 2 ion (Na* va CI), nén i=2.

v V&1 dung dich sulfuric acid (H,SO,), trong d6 a=0.64 (64% dién ly),

moi phan tlr cho ra 3 ion: 1 ion sulfate va 2 ion hydronium.

I=1+a(n-1)
1=1+(0.64)x (3—1)=2.28

> Tlc la 100 phan tl acid, 36 gilr nguyén va 64 phan ly thanh ion, két

qua la tao ra 192 ion va 36 phan tl, tdng cdng la 228 phan ti.
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Sw dan dién trong dung dich

o Thwec nghiém cho thay cac dung dich acid, base, mudi cé tinh dan

dién, (cac nguyén chat khéng dan dién).

o0 Co hién twong nay la do khi cac chat cho vao dung moi nwéc sé
Xay ra qué trinh dién ly, t& phan tl& nguyén chat sé cho ra cac
ion dwong va am, cac ion nay tao nén tinh dan dién cho dung
dich.

o Khi dién ly, sd phan t& trong dung dich tang I&n so v&i sd phan t& chat

tan cho vao, diéu nay ciing giong nhw néng dod chat tan tang Ién. Vi vay

cong thirc cac dinh luat Raoult va van’t Hoff phai thém hé sé diéu chinh

i (hé sb van't Hoff).
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D6 dan dién riéng cta dung dich la dd dan dién ctia 1 cm? dung dich

dat gitra hai dién cuwc co tiét dién ngang 1 cm?2 va cach nhau 1 cm.

x=1/p(Q-1.cm1, hayla S.cm), p |

riann
Do dan dién dwong lwong:
La do dan dién cda V cm?3 dung dich chira mét dwong lwong gam
chat tan dat gitra hai dién cwc song song cach nhau 1 cm.

A = 100(y/C,) (Q ' cm?2 |

9]6) déq dién pha loang \/6 han Lo 1& dai lwong khéng ddi dac trwng
cho méi acid, base, mudi.
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Sw dién ly va thuyet dién ly

d Theo Arrhenius
Ngay khi hoa tan vao nwdc cac acid, base, mudi phan ly thanh nhirng ion
dwong (cation) va ion am (anion).
* Acid phan ly cho ra H*, base phan ly cho ra OH-, acid tac dung v¢&i base
cho ra mudi va nwéc. '
Vidu:
HCl > H" + CI
NaOH — Na™ + OH"

Svante Arrhenius
NaOH + HCl - Na* + ClI + H,0 (1959-1927)

 Thuyét nay khéng tinh dén sw twong tac gitba céc tiéu phan trong dung

dich (dung méi va ion, chat tan). 51



Nha bac hoc Nga Kablukov dinh nghia:
— “Sw dién ly 1a sy phan ly cla cac chat tan
dwdi tac dung cla cac tiéu phan dung moéi

thanh nhirng ion solvat hoa.”

— Dung moi la nwéc goi la hydrat hoa.
lvan Alekseyevich Kablukov
Vi du: (1857-1942)

NacCl(r) + (m+r)H,O (I) = Na*.mH,O(dd) + Cl.nH,O(dd)
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Po dien ly
4 Pinh nghta:
o Do dién ly lati so gilra cac phan tie da phan ly thanh ion (n)

trén tédng so phan tlr da hoa tan trong dung dich (n).

Qui wéc: (trong dung dich 0.1N)

a < 3%: chat dién ly yéu (cac acid, base hivu co).
3% < a < 30%: chat dién ly trung binh.

a > 30%: chat dién ly manh (acid, base vd co,, muoi).

0 a phuthudc vao ban chat dung moi, nong dé va nhiét do.
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d Ban chat dung moi:

o Suw dién ly thanh ion xay ra yéu trong dung moi phan cuc yéu va
xay ra manh trong dung moéi phan cwc manh, do lwc twong tac
cua lwdng cwc trong dung moi.

d Nong dé:
0 a tang khi C gidm, nguoc lai khi C (cta chat dién ly hay chat

dién ly khac) tang thi a giam.

(do tdng ndng dé chat dién ly 1am tang twong tac gilra cac ion,

tire la tang qua trinh phan t hoa)
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d Nhiét do:
o, tang khi nhiét d6 tang. 1

e oo dwoc tinh theo cong thirc sau: a = __

A : d6 dan dién dwong lwong

Lo : d6 dan dién doi véi dung dich lodng vo cung (a=1)

j — Trong do:
a = - « i: Hé sb dang trwong.

e n: SO ion phan ly t&r 1 phan td.
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Vi du:
Xac dinh dé dién ly cua dung dich chra 2 g acid HF trong 1000g
nwoc, biét dung dich déng dac & -0.203 °C, K, = 1.86.
Giai:
Tinh hé s6 dang trwong, i

A 0.203 x 20
Ta = 1.09

K C,, 1.86 %2
Do dién ly, o

[ =

(-1
-~ (n-=1)

a = 0.09 (9%)
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Can bang trong dung dich chat dién ly yéu —
Hang so dién ly
Ta c6 can bang dién ly cha chat dién ly yéu trong dung dich nwéc:
A..B, & MAT+nBm
Hang so dién ly hay hang sb ion héa nhw sau:

m I
CA*” CE
C. .

A.B.: acid, base hay mudi twong ng ta c6 K, K, K.

K = const & nhiét dd xac dinh, K cwc dai @ mot nhiét dd nhat dinh nao day.
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Pinh luat pha loang Ostwald (lién hé gitra K va o clia cac

chat dién ly yéu).
Xét sw dién ly cha chat dién ly yéu AB

AB & A*+ B-
Bat dau C 0 0 (mol/L)
Khicanbang C(l-a) oC aC (mol/L)

Hang s6 can bang dién ly:

C.Cy

A-!-
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Thay cac gia tri nong dé & trang thai can bang, ta co:

Cc

= K=—
1

V&i chat dién ly yéu, ta co a<< 1, ttrc 1a 1- o =1, ltc do:

\/?
=a=,—
C

bay la hé thic pha loang Ostwald.
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Hé s6 phan ly ttevng bac
Vi acid hay base yéu da bac, cé hién twong phan ly tirng béac.
Vi du: H,PO,
H,PO, S H" + H,PO,

H2PO_4 SH + HP()4_2 Ka > Ka > Ka

HPO,25 H + PO,

Ta co:
o X X
Ka

8]

Ka Ka

1
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Doi v&i phirec chat, hang so dac trwng nay goi la hang s6 can bang, K,

cang nhd thi phrc cang bén.

Vi du: Doi véi cac mudi phire, [Ag(NH,),]Cl va K [FeCN,]:

[Ag(NH,),]Cl = Ag(NH,),* + CI
Ag(NH,),* < AgNH,* + NH,

Ag(NH,),* < Ag* + 2NH,

C o+ C2
K, =-29_"3 -9g3x 108

Cagnm,)}

K4[FECN] = 3K* + [FeCN]3

[FECN¢]3 < Fe™3+ 6CN-

Cpot+3. Coy-
Kep = —Le 2N = 10 x 10731

C[FeCN]g3

=> Phirc [FeCNg]3 bén hon phirc [Ag(NH,),]"
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Can bang trong dung dich chat dién ly manh - Hoat do
Trong dung dich nwdc, cac chat dién ly manh phan ly hoan toan thanh ion:
A.B, &S MA™+ nBm

Trong dung dich dién ly manh luon co a=1vaieN (1, 2, 3, 4, ...) va A=

const khi pha loang dung dich (A=Ax).

Thuc té chat dién ly manh chi co o > 0.3 va i khdng phai la s6 nguyeén.
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Thuyét dién ly manh Debye — Huckel

Twong tac gitra cac ion dan dén sw hinh thanh xung quanh méi ion
trong dung dich mot khi quyén ion (cau tao b&i cac ion c6 dién tich
ngwoc dau véi ion trung tam) sw lién hop ion, lam cho néng dd thuc

té bao gi® ciing nhd hon néng dd ly thuyét.

Nong dd thuwc té, hay biéu bién, goi 1a hoat do a, do |a dai lwong

ding vé&i cac trwéng hop cta dinh luat tadc dung khoi lwong.
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Hé s6 hoat do

Xét AmBn (_—) mA+n+ nB—m
m 11
a RE a L
K — Va a = m "o a111+11a11_1n
A m B n A B
a A m B n
M&i lién hé gira hoat dd va nong do: a=f.C
f: 1a hé sé hoat d6 — 4 7.

a : la hoat do lg f:- - I-/
1+
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Poivoiioni:a =f. . C,
DPoi v&i A, B,: axren = famen - Camen

Hé sO hoat dd clia chat A B, bang trung binh nhan cda hé so hoat

dbé cac ion:

= m T t
fA . .\/f L

Hé sb hoat d& phu thudc vao dién tich ion va lwc ion trong dung dich.

Khif=1thia=C,néuf<1lthia<C.
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Cach khac dé tinh hé s6 hoat do dwa vao lwc ion:

Ji

B A‘Z L
. — A B
lg -

A_B, 1_|_ \/;

A: Hang s, phu thudc ban chat dung mdi va nhiét db.

Z:: Dién tich ion i.

1
I: Lwc ion cua dung dich. | — 2 C 7 2
C.: Nong dé ion i. .

V&i dung dich nwde va & khoang 25 °C, 1<0.01 ta co:

lg f = _O.5|ZA+“.Z |\/1_ lg [~ _O.Szf\/l_

AlllBll B
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Bai tap:
Céu 8. Tinh do dién ly cia CH,COOH trong dung dich 0.001M, biét K =
1,76.10°5. [K = (C o)/(1 — a)]. DA: 13,3%

Cau 9. Tinh dd dién ly ciia HCN trong dung dich 0,05M. Biét K = 7.10-10,

Cau 10. Xac dinh do dién ly biéu kién cta HIO, trong dung dich chira 0.506 g
HIO, va 22.48 g C,H.OH. Dung dich nay bat dau soi & 351.624 K. Cho biét
C,H:OH s6i & 351.460 K; hang s6 nghiém soi K (C,H:OH) = 1.19 va [HIO,] =
176.0 g/mol.
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Can bang ion ctia Acid-Base

d Sw dién Iy cua nwéc
d Thuyét acid-base

d Tinh pH cua dung dich
 Dung dich dém
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Sw dién ly cta nwéc va tich sé ion cta nwéc
Nwade la chat dién ly yéu

H,O ()& H* + OH- Cy+. Cop-
Ku,o =

Hang so6 dién ly cia nwéc CHy0

& 22 °C Kun,0 =18 x107%°

P dién ly cia nwdc qua nhé nén nong dé cta H,O xem nhw khéng doi:

Ku,0-Ch,0 = const = Cy+. Cop-
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Tich so ion cta H,O: K, K, = Cy+.Con-

& 22 °C Kn,0 =18 x107%°
1000
K, = KHZO 'CH20 = 1.8x 10716 x 1—8 =101
Khi dung dich nuéc co:
v Mbi trwdrng acid Ch.> 1077, Coy_< 107
v MOi tredng base C,. <107, Coy_ > 1077

v' M0i triwdng trung tinh C,.=10"7, Cqy_ =107



Thuyet Acid - Base
Thuyét Acid — Base Bronsted-Lowry
Dwa trén tinh chat proton, H*: khdong c6 1&p vo electron, chi 1a hat nhan

nén kich thwéc rat nhd, H* ¢ thé xam nhap sau vao I&p vé cla cac ion,

phan t& khac dé thuc hién phan tng trao ddi ion.

Pinh nghia:

Acid 1a chat cho proton, con base la chat nhan proton trong phan &ng.
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Vidu:  HCl 2 H*+CF
H,SO, 2 H*+HSO,~
Vi acid la chat nhwdng H* va base nhan H*, nén trong 2 vi du trén ta cé
cac cap acid, base:
HCI/CI- va H,SO,/HSO -

Nhirng cap acid/base nhw vay goi la cap acid/base lién hop.
Theo thuyét acid-base Bronsted-Lowry:

v' Acid c6 thé la phan t& trung hoa, cation hodc anion.

v/ Based c6 thé |a phan t& trung hoa hoac anion
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ACID BAS

TRUNG |HCl S H* + CI NH, + H* 5 NH
HOA |H,0S5H*+O0H  |H,0+H*S H,l

ANION |HSO, S H* + S0, |CH,COO +H+£
HCO, S H* + CO% | CI + H* S HCI
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Do H* khong tén tai dwoc & dang tw do, nén céc acid chi cho

proton khi cac base nhan va ngwoc lai.

Phan &ng trao doi proton xay ra tdbng quat gitra hai cap acid-

base lien hop nhw sau:

A,+B,2 A, +B;

Phan &ng nay con goi la phan &ng trao dbi proton gitra acid

va base.
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Trong dung dich, cac phan t& va ion do dung mai dién ly ra cling

dong vai tro cua cap acid-base lién hop.

H,0*/H,0 va H,O/OH-

Céac hop chat c6 chra H* lubn la chat lwéng tinh, phu thudc
vao chat phan &ng v&i nd cé kha nang cho, nhan H* manh

hay yéu hon né.
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Thuyét Acid — Base Lewis
Pinh nghia:

Base la chat cho cap electron va acid 1a chat nhan cap electron dé tao
thanh lién két hoa hoc.

Khéi niém nay lién quan dén lién két cdng hoa tri cho — nhan.
Acid Lewis:

La nhirng tiéu phan c6 dw mat do dién tich dwong, trong phan to
(ion) c6 cac orbital tréng c6 thé tiép nhan cap e chuyén dén tw
base.
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Vi du: Pa s6 céac cation la acid Lewis (Ag*, Co3*, Cr3*,...), hay

cac halogene, hydrua cua B, Al,...

Base Lewis: La nhirng tiéu phan cé kha nang cho di cap e.

Vi du: Cac anion (Cl-, Br-, F-, OH~ ...), cac phan t& trung hoa hoac ion
trong thanh phan cé cac nguyén tlr cé cac cap electron chwa lién két
nhw O, N (NH;, ruou, cetone).

Ag* + NH; 2 [Ag(NH3),]*

Acid Base

BF,+F~ 2 [BF,]-
HCl + NH, 2 NH,CI
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Chi so Hydro (pH)
Quy woC:  py = _|g[H*], pOH = — Ig [OH]
pPK = —lg [K]

Trong céc dung dich c6 néng dd cao hodc cac dung dich acid base

manh thi:
pH == Ig A+

MGi trwong acid ¢6 pH <7, base pH > 7, trung tinh pH =7

Ta co: 10-14
CH+ —

= Hay pH + pOH =14
Con-
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Tinh pH cua cac dung dich dién ly

pH cua dung dich acid manh
Acid manh dién ly hoan toan

HA — H* + A-

[H]~ Cyp = pH= —19C,, =-1g C,
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pH acid yéu don bac

HA S H*+ A-
Luc dau C, 0 O
Can bang C.(1-a) C,a C.a

Hang so can bang dién ly dwoc goi la hang so acid, K,

2
K :Cﬁ”cﬂ‘: (Coxa)
‘ s (" (1 — v )

Do acid yéu:
> a << C = C (l-a)=C = «a

1

:>pH=—lg[H+]=—lg(Ca><a)=— [lg} "

~



pH dung dich acid yéu da bac

Do K >>K,>>K, (vi du voi H;PO,, K;=10-%12, K,=10-"-21, K,=10-12-38), do
do dé tinh pH, ta chi tinh cho bac phan ly dau. Nén cach tinh ciing gidng
trwdng hop acid yéu don bac.

|

pH = — [ng1+1gCa]
2
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Vi du:
Tinh pH cla dung dich acid H,CO, trong nwéc cé nong dé 0.01M
biét hang sb dién ly bac th& nhat 1a 4.3x10-7.

Giai:
1

Strdung céng thiee:  pH = - —[lg K, + Ig C |
2

1 _
pH =——|lg( 4.3x10 ") +1g 0.01)]= 4.19

2
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d pH dung dich base manh

MOH — M* + OH-
Con-= Gy

POH=-1g C,_=-19C, = pH =14 +IgC,
d pH dung dich base yéu don bac

C C
Lap luan twong ty acid yéu don bac, taco: K, = —
CMOH
1 ]
POH = -—(gK +1lgcC, ) = pHl =1 +;[18Kb+lgcb]
2
d pH dung dich base yéu da bac
1 1
pOH = -—(lgK  +1gC )= pH =14 +_[ngb1"‘lng]

2 2 -



Chat chi thi mau

Chat chi thi mau c6 nhiéu loai: Chat chi thi mau pH, chi thi mau oxy hoa

— khtr, chi thi mau phure, ... O day ta chi xét chét chi thi mau pH.

Chat chi thi mau pH la cac hop chat hoa hoc c6 kha nang thay ddi mau
theo pH (theo néng dd H,0O*, hay H*-theo Arrhenius). Thwdng la cac

acid hay base hiru co yéu.
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v Ky hiéu chat chi thi mau Acid yéu la Hind
Hind S HY 4+ Ind-
Mau dang acid Mau dang base
v Ky hiéu chat chi thi mau la Base yéu la IndOH
IndOH S OH- + Ind*
Mau dang base Mau dang acid
Mau dang acid khac vé&i mau dang base.
Vi du: phenolphthalein (HP) hay qui tim (HQ)
HP S HY o+ P
Acid khong mau Base mau hong
HQ S HY + Q-
Acid mau do Base mau xanh
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Hang so dién ly cua chat chi thi mau

Hnd S HY  + Ind-
c .C C Mau dang Axit
K - _ H Ind — C = K . Hind _ K -
1 H 1 1
C . C . Mau dang Base

Chuyén qua pH

Ind

C

HInd

pH = pK + lg

Ind

C,. tang thi mau dang acid chiém wu thé, pH giam thi ngwoc lai.
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Dung dich dem

v Dung dich dém la dung dich c6 gia tri pH xac dinh va hau nhw
khong thay déi khi pha lodng, hay thém vao mét lwong nhé acid

hoac base manh.

v' Dung dich dém dworc tao thanh bang cach trédn mét acid
yéu v&i mudi ctia né (hé dém acid) hodc tron mot base yéu
v&i mudi ctia né (hé dém base).
Vi du:
= Hé dém acid: CH;COOH + CH;COONa
= Hé dém base: NH,OH + NH,CI

87



Co ché tac dung cua dung dich dém

Xéthé:  CH,COOH 5 CH,COO- + H* (1)
CH,COONa — CH,COO- + Na* (2)

v' Khi thém acid manh: HA — H* + A~ thi theo nguyén ly Le Chatelier can
bang (1) sé dich chuyén theo chiéu nghich (ttrc 1a H* tAc dung voi
CH,COO- ¢ (2) tao CH,COOH) lam giam H*.

v Khi thém base manh: MOH — M* + OH-, thi OH- s& két hop v&i HY (&
can bang 1) lam gidm ndng dé OH-, dong thdi can bang (1), do bj gidm
H*, cling sé dich chuyén theo chiéu thuan dé tao ra H*.

V&I hé déem base lap luan twong tw.

v/ Tém lai, khi cho H* hay OH- vao hé dém thi pH dung dich thay dbi rat it.



Tinh pH dung dich dem

v Hé dém acid:

Vi du hé acetate trén, goi C,, va C, l1a ndong d& mudi va acid.

Khi hé d& dat trang thai can bang (& 1), ta co:

C

CH ,COOH
H a

C

CH ,COO ~

Trong do :
= [CH;COO]=C, +aC,=C_ (Via <<1)

(vi acid la chat kém dién ly)
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Vi acid kém dién ly, a <<1.:

C =C —-C .a~=

CH ,COOH

Thay vao cong thirc tinh [H*] dé tinh pH, ta co:

C

a
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v  Hé dém base:

Ly luan twong tw trén, ta co:

C

m

C

b

pH =14 —| pK  + Ig

Pha ché dung dich dém:
Trwdc hét chon acid hoac base c6 pK,, 14-pK, gan v&i pH can ¢, sau do

tinh ti s6 ndng dé mudi va acid (base) dé c6 pH can thiét.
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Bai tap:

Cau 11. Tinh d6 dién ly cta dung dich CH,COOH trong dung dich 0,001M, biét
K=1,76.10">.

Céau 12. Tinh pH cla dung dich acid HCI c6 néng dé 5.104 M. (pH = —Ig[H*])
PA: 3,30

Cau 13. Tinh pH cua dung dich NaOH 6,3.10-8 M.
PA: 6.79

Cau 14. Tinh pH cua dung dich CH,COOH 0,1M, pK, = 4.75. (acid yéu)
PA: 2.88

Cau 15. Tinh pH cua dung dich amoniac 0,01M, pK, = 4,75. (base yéu)
DA: 10.62
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Bai tap:
Cau 16. Dung dich dém acetate c6 nong dé acid bang ndéng do mudi
bang1M. Cho K,=1.75x105.

a) Tinh pH khi thém 0.1mL dung dich HCI 10N vao 10mL dung dich dém
ban dau?

b) Khi thém 10mL dung dich NaOH 0.1N vao 100mL dung dich dém ban

dau.
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