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2.2. Hing sb axit, hing sb bazo, tich s6 ion
cuia nuéc
2.2.3. Tich s6 ion cua nuéc - K,
H,0 la mét chat ludng tinh:
H,0 + H,0 s H;0" + OH-

Hing s6 can bang K ;:

Chwong 2: Phwong phap chuén dé axit-bazo’

IL.1. Can bing axit — bazo trong nuéc
2.1. Phén wng axit — bazo
Thuyét axit — bazo ciia Bronsted-Lowry
Cip axit-bazo lién hgp A/B _[H0][0H]
Phan tng axit-bazo 13 phéin éng trao déi H* : [#.0F
giira 2 cap axit-bazo lién hop K, [H,0]? = [H,0°].[OH] = const =K,
K, tich s6 ion cua nude (phu thudc vao nhiét do)

025°C: K,,=10"* hay pK, =14

POOONNONOOONINNNNNNOINONIY
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2.2. Hing sb axit, hiing sé bazo, tich s6 ion
ciia nwéc

2.2.4. Méi quan hé giira hing s6 axit va hing sé
baz o ciia mt ciip axit-bazo lién hop

2.2. Hing sb axit, hiing sé bazo, tich s6 ion
cia nwée
2.2.1. Hang so axit — K,
Xét mot dung dich axit:
A+ H,0 = B + H0"

Hing s6 can bang K b:

o _[BI[HO0']
[4].[H,0]
[BLH.0)_

[4]

_BLIH,0'] [4)[OH ] _

K, K,
[4] [B]

K,=10"

cb

K,.[H,0]= pK, + pK, = 14
. . Voi mot cap axit-bazo lién hop, axit cang manh thi
K, 1a hang so axit; pK, = -logK, bazo cang yéu va nguoc lai

K, dac trung cho d manh, yéu cua axit

POO00NONO0RNINNIONObINRIIY

-
-
=
-
-
-
-
-
-
— >
-
-~
=
-
= -
= -
-
-
-
-
-
-
-
-
—
-

2.2. Hiing sb axit, hing s bazo, tich s ion
cia nwée
2.2.2. Hang so bazo — K,
Xét mot dung dich bazo:
B + H,O = BH' + OH-
Hing s cén bang K
_[BH'1[OH]
[B].[H,0]
[BH'][OH ]
[B]

2.3. Tinh pH ciia ciac dung dich axit-bazo

2.3.1. Phwong trinh bio toan proton

S6 mol proton cic axit cho luén bing s6 mol
proton cac bazo nhan

cb

K,.[H,0]= K,

K, 12 hing s6 bazo; pK, = -logK,
K, dac trung cho d6 manh, yéu ctia bazo

Qoo bOODOOOROOIDOIOIOOOLODOIDOY
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e Vidu1:
H,O + H,0 = H;0* + OH-
— PTBT proton: [H;0*] = [OH]

“H +H*
OH <—— H,0 —— H,0*
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+ Vi du 2: dung dich HCI ¢é néng d6 C (mol/L)
— Trong dd tan tai 2 can bang:
HCI + H,0 > CF + H,0*
HO + H,0 = H;0* + OH

[, OH PTBT proton:

-H [H;0*] = [OHT] + [CI]
HCI, H,0 _[OH] + C

+ H*

46

« Vi du 3: dung dich hén hop HCI (C;) va CH,COOH (C,)
— Céc céan bang trong dung dich
HCI + H,0 > H;0* + CF
CH,COOH + H,0 = CH,COO" + H,0*
H,0 + H,0 = H,0* + OH

@3(:0@ [H:O* = [OH] + [CH + [CH,CO07]
t

I @ #Cp
HCI, CH,COOH, H,0
+ H*

03/13/20

+ Vidu 4: dung dich NH;
— Céc can bang:
NH; + H,O = NH,* + OH-
H,O + H,0 = H;0* + OH-
— PTBT proton: (NH3, H,0)
[OH] = [NH,] + [H;0°]
+ Vidu 5: dung dich CN-, CH;COO"
— Céc can bang:
CN- + H,0 = HCN + OH-
CH3;COO- + H,0 = CH;COOH + OH-
H,O + H,0 = H;0* + OH-
— PTBT proton: (CN-, CH,COO-, H,0)
[HCN] + [CH;COOH] + [H30*] = [OH]
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2.3. Tinh pH ciia ciac dung dich axit-bazo

2.3.2. pH cia dung dich hé don axit-bazo trong
nwée
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a. pH clia dung dich axit manh
— Gia st dung dich axit manh HA, néng d6 C,;:
HA + H,0 — A" + H,0"
H,O + H,0 = H;0* + OH-
— Hoéc viét dudi dang:
HA — A+ H*
H,0 = H* + OH
— PT béo toan proton:
[H*] = [A] + [OH]=C, +[OH]

o Ko [H']=C, +—12
O I= 1 COIH]
> HT-CIH'1-K,u=0

I )
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— Bién luan: [H*] = [A] + [OH]=C, + [OH]
- Néu C, 2 10°M — [OH] « C, khi dé:
[HT = C,
« Néu C, < 109M— C, « [OH] khi do:
[H] = [OH] = 107
+ Néu 108M < C, < 10%M— giai phuong trinh bac

2(")

» VD1: Tinh pH cla dung dich HCI trong trwdng hop 10
3M, 10"M, 10-°M

+ VD2: Tinh pH cla dung dich HCI 14% (d = 1,054 g/ml)

bS: pH =-0,61
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b. pH cla dung dich bazo' manh
+ BOH c6 néng do C,,
— Can bang trong dung dich:
BOH — B* + OH-
H,0 = H* + OH-
— PT bao toan proton:
[OH] = [H] + [B*] = [H'] + C,

K
[OHi]: Hi()
[H"]
g [H+]Z+Cb'[H+]_KH,0:0 -
= [H]=.. @
52
* Bién luan:

+ Néu C, = 10°M — pOH = -logC,

*Néu C, <108M— pOH =7

+ Néu 10-8M< CQ < 10%M— gidi pt bac 2
")
» VD1: Tinh pH cuia dung dich NaOH trong treong hop 10-
3M, 3x107M, 10-°M
» VD2: Tinh pH clia dung dich NaOH 9% (d = 1,098 g/ml)
DS: pH = 14,39
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c. pH cta dung dich hén hop axit-bazo lién hop
— Gié st dung dich chira hén hop axit yéu HA, néng do C, va mudi
NaA (A’) ndng d6 Cg

— Trong dung dich nay c6 cac can bang:

NaA > Na* + A-

HA = H* + A

H,O = H* + OH

— PT trung hoa dién:
[H*]+[Na'] = [A] + [OH]
— Pt bao toan khéi lwong:
C, +Cy= [HA] + [A]

— Pt héng s axit:

o L]
‘ [HA]
=k, G EIHOH ) (o

“C,+[H"]-[OH"]

54

Bién luan:

» Xét trrong hop dung dich mang tinh axit

- Néu K% » 107 tre 1a [H*] » [OH] thi:
B

)=k, Sl
C,+lH']

- Néu C,,Cg » [H*] » [OH] thi:

c ¢
=[H*']=K, =% hay pH= pK, —lg—=+
[H"] “C, y pH=pK, gCH
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Bién luan:

+ Xét trrong hop dung dich mang tinh bazo:

- Néu K, % « 107 tre 1a [H*] « [OH] thi:
B

C,+IOH ] |

. C,-[0H]
G o B T P

H']=K,.
= ¢ C,+[OH"]
— gidi pt bac 2

- N&uC,, Cg » [OH] » [H*] thi:

C C
=[H"]=K,—2hay pH= pK, —lg—*
[H"] g, y pH= pK, gCB

53
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+ VD1: Tinh pH cla dung dich hén hop CH;COOH 10*M
va CH,COONa 10-3M. Biét axit CH,COOH c6 K,=10475

* VD2: Hoa tan 9,20 g axit lactic (90,08 g/mol) va 11,15 g
natri lactat (112,06 g/mol) trong nwéc va pha loang t&i 1
lit. Tinh pH cda dung dich, biét cé axit lactic co
K,=1,38x10"
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d. pH ctia dung dich don axit yéu

— Gia s dung dich axit yéu HA, ndng d6 C,
— Dung dich c6 can béng:
HA = H* + A
H,0 = H* + OH
— Ap dung CTTQ I1.1 v6i Cg = 0 ta c6:

C,—[H"]+[OH]

=[H"]=K, —
[H']-[0H"]

a

03/13/20

» Vidu 1: Tinh pH cta dung dich CH;COOH
0,1M; pK, = 4,75

 Vidu 2: Tinh pH cta dung dich NH,CI
0,1M; biét NH, c6 pK, = 4,75

* Vidu 3: Tinh pH cta dung dich axit
salixilic 10-3M c6 pK, = 3

60

e. pH cua dung dich don bazo yéu

— Gia st dung dich bazo B, néng dd C,
— Trong dung dich c6 2 can béng:
B +H,0 = BH* + OH-
H,0 = H* + OH

- Ap dung CTTQ II.1 v&i C, = O ta co:

Cy—[OH™]+[H"]

[OHJ-IH] 1. i0m1=k, A I+
[OH™]-[H"]

C;—[OH 1+[H"]

- Twong tw nhw trwdng hop bazo yéu, xét

[H7]=K,

58

. pH ctia dung dich don axit yéu

Néu coi sy phan ly clia axit va nuéc la khong dang ké tic 1a
[OH] « [H*] « C4

= 1=k, C
]

—— [H']=K.C,

1
pPH = 5(pKa —logC,)
Néu coi sy phan ly ctia nwéc la khéng dang ké, [OH] « [H*]

C,-[H"]

H'|=K
=[H"]1=K, ]

— giai pt bac 2
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e. pH cua dung dich don bazo yéu
+ Néu coi s phan ly clia bazo va nwéc 1a khdng dang ké tirc
la [H*] « [OH] « Cg

= [oH 1=Kk, —Ce

T [0H 1=K, C,

pOH:%(pr —logCB)haypH=7+%(pKa +log C,)

+ Néu coi sy phan ly clia nwéc la khéng dang ké, [H*] « [OH]
C,-[OH]

=[0H ]=K,—————
[0H7]

— gidi pt bac 2
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. VQ1: Tinh pH cda dung dich NH; 0,1M;
biét NH; cé pK, = 4,75

+ VD2: Tinh pH cla dung dich NH; 10M;
biét NH; c6 pK, = 4,75

* VD3: Tinh pH clia dung dich natri
hipoclorit NaOCI 10M, biét HCIO cé K,
=3,0x108

63

f. pH ctia dung dich hén hop 2 axit

<+HbNn hgp 2 axit manh: HA, (C,) va HA,
(Co)
— Trong dung dich:
[Hag = [HThat + [H a2 + [H'Th2o
= Cy+Cy+ [H'luo
—Néu C, + C, = 106M — [H*],,0 Nhd, bd qua
— pH =-log(C; + C))
—Néu C, + C, < 10¥M — [H*],,; nhd, bd qua
—pH=7
—Néu 108M < C, + C, < 10M
— Gilr nguyén va gidi pt bac 2
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f. pH ctia dung dich hén hop 2 axit

% H&n hop clia mét axit manh HA, (C,) va mot axit
yéu HA, (C,, K,):
[H14g = [Hlhat + [HThaz + [HTh20
— Thwong trong dung dich axit H* do nwéc
phan ly khéng dang k& — bd qua
[H]=Cq + [H']yaz
+ Néu C, = C, — H* do axit yéu phan ly khéng dang
ké — bd qua
[H*]4a = C4
+ Néu C, < C, — khong bo qua axit yéu

65
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f. pH ctia dung dich hén hop 2 axit

— Vi du 1: Tinh pH ctia hdn hop gdm HCI 0,1M
va CH;COOH 0,1M; pK, = 4,75

66

g. pH cua dung dich hon hgp axit-bazo' khong lién
hop
— Gia s dung dich chira hdn hop axit yéu HA;, nbng d6 C,va
mu6i NaA, (A;’) nong do Cg
— Trong dung dich nay c6 cac can béng:
NaA, 2> Na* + Ay

HA, = H* + A/
A, +H = HA,
H,0 = H* + OH
— PT BT proton:
[H]+[HA,] = [A7] + [OH]
Bién luan:
— Néu [H*] va [OH] khéng dang ké thi:
[HA] = [Af]
hay:

CIHT __CK,
Ko +[H ] Ky +[H]
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g. pH ctia dung dich hén hop axit-bazo’ khéng lién
hep
+ Néu C, = Cg thi:

. 1
[H']=\K,K,, hay pH =5(pKa1+pK,,z)

+ Néu C, # Cg va C, = mCy thi:

[H'] mK,

_ al

K, +[H] K, +[H"]

68



. VQ1: Tinh pH cda dung dich NH,CN 0,1M;
biet pK,npz = 4,75 va pK, ey = 9,21
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2.3. Tinh pH ciia ciac dung dich axit-bazo
2

.3.3. pH ciia dung dich hé da axit-bazo trong
nwée
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a. pH cua dung dich chat lwéng tinh
— Gia str dung dich chira mudi NaHA, néng do C,va 2 hang sé axit
clia HA la Ky, Kop
— Trong dung dich nay c6 cac can bang:
NaHA > Na* + HA (1)
HA- = H*+ A% 2)
HA- + H* = H,A (3)
H,0 = H* + OH (4)
— Pt bdo toan proton:
[H]+[HA] = [A?] + [OH]

(=i, AL, K, [HAJH ]
“HT) [H] K.

a

- Truong hop co thé coi cac qua trinh (2), (3) va (4) la rét yéu thi

chap nhan [HA] = Cy, ta co:
[H']=

03/13/20

a. pH cua dung dich chat lwéng tinh
- Trwong hop co thé coi cac qua trinh (2), (3) va (4)
Ia rat yéu thi chap nhan [HA] = C,, ta co:

% C,>K, )
B H']1= K, K,, hay pH =—(pK,, + pK,
Neu {K“ZQ,DKM S[H 1=K K, bay pH =—(pK,, + pK..)

» VD 1: Tinh pH clia dung dich NaHCO; 0,1M; axit
H,CO5c6 K, = 10635 va K, = 10-10.33

» VD 2: Tinh pH cla dung dich Na,HPO, 0,1M; axit
H;PO, co K 4 = 10215 K , = 10720va K,; = 10-1238
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2.3. Tinh pH ciia ciac dung dich axit-bazo

2.3.3. pH cia dung dich hé da axit-bazo trong

nwée

b. pH cia dung dich da axit

* Pa axit !ﬁ ax'it ma phan t}_’r pl}ﬁn ly lan l‘m,rt
theo nhiéu nac, wng v6i moi nac c6 mot hang

s0 axit riéng.

Néi chung proton tich ra khéi tiéu phan cia
nic truée d& dang hon & nic sau, do d6 hing
s6 phan li ciia nic sau thuwong nhé hon cia
nic trude

POODOOOPOORROOIDIODIOOOIODOILGYG

b. pH cua dung dich da axit
— Gia st dung dich da axit H,A, ndng do C, va cac hang sé axit
clia HoA 13 Koy, Ko, -y Ko
— Trong dung dich nay c6 cac can béng:
HA = H'+ H A Kot
HotA = H + H A7 Ky,

HAC)- = H+ A K
H,0 = H* + OH Kne
- Néu:

Kar » Koo » ... » Kg, (108 1an)
thi coi da axit Ia mot don axit yéu voi hdng s axit Ky,.

71
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c. pH cua dung dich da bazo
— Gia s dung dich da axit Na,A (A™), ndng d6 Cg va céc hang sé
axit ciia H A 1a Kyq, Ko, -y Kan
— Trong dung dich nay cé cac can bang:

2.4.3. Hé gbm cac dang H A, H, A-,... va A™
Hing sb phan ly theo tirng nic ciia axit H A la
K,p» Koy s oeen K, vA

A"+ H,0 = HAC) + OH- Kyt Cy = [H A+ [H A +...+ [A™]

HAM -+ H,0 = HAM2- + OH- Koz Twong tw ta c6:

1= C, — oy

Ho A+ H0 = H,A + OH Kon [HY + K [H " + KoK [H T 4t KKy K,

H,0 = H* + OH Kno K H']

[H' ]+ K [H 1" + K, K [H T+ 4K K, K,
KK [H T

[H" + K [H " +K K [H ]+t K Ky K,

[H,,47]1=C,

Kot » Koz » ... » Ky, (10% 1an)
K = Kne/Ka(ne1-i)
thi coi da bazo' 1a mot don bazo' yéu véi hdng sé bazo Ky,.

[A::z] =G,

K, K, .K,

A"]=C
471=6, [H "+ K [H " +K K [H "+ + K, K,,.K,
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2.4. Tinh ndng dd cic thanh phin céa dung
dich axit-bazo ¢ pH xac dinh
2.4.1. H¢ gbm axit-bazo don giin HA va A-

HA = H' + A-

2.5. Dung dich dém pH

2.4.1. Pinh nghia

- Dung dich dém la dung dich c6 pH thay dbi

khong dang ke (pH on dinh) khi thém mét luwgng

nhé axit manh hodc bazo manh.

- VD: dung dich hén hgp CH,COOH va
CH;COONa

- Nhirng dung dich c6 kha ning dém:

K, = [H'][4]
[HA]
bat néng do chung,
Co=[HA] +[A]
Kﬂ
C, =[HA](1+ [H*])
[H']
[H']+K,
K.
[H']+K,

SO000000NN0NI0NNNIY

Dung dich chira cap axit-bazo lién hop

[HA]=C, cia da axit

[47]=C,

POOOOOODOORNOIPIVIOIODOLOIOOIDOYG

2.4.2. Hé gbm cic dang H,A, HA- va A>
Hing s6 phan ly ciia axit H,A 1a K,;, K, va
Co = [HAl+ [HA] +[AZ]
Twong tu ta co:
[H,A]=C,

2.4.2. Pém nang

- Kha niing duy tri sw 6n dinh pH ciia mjt dung
dich dém dwoc dic trung béi thong so goi la
dung lwgng dém (dém nang), ki hi¢u la .

[H'T
[H'TF+K[H 1+ K, K,
K [H]

[HT +K[H 1+ K, K,
KalKa2
[H'P+K, [H]+K, K,

- Pém ning dugc dinh nghia bing sé mol cia
mét bazo' manh (hodc 1 axit manh) cin thém vao
1 lit dung dich dém dé pH ciia n6 ting lén (hoic
giam di) 1 don vi.

[HA]=C,

da

A7]=C, -
[47]1=C, i

Trong d6, db va da lan lwot la s6 mol bazo' manh
va axit manh cin cin thém vao 1 lit dung dich
dém deé pH cua no ting lén hay giam di dpH.
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2.4.2. Pém niang
- Vé6i dung dich dém 1a hén hop axit yéu HA
ndng d9 C, va bazo lién hop (mudi) NaA
ndng dp Cy;
C,+Cz=C
va gi thiét C,, Cp» [H'], [OHT] ta cé:
B=23 CK,[H"] =23 CiCy
Heé qua: ((H"]+K,) c
B khi C, = Cy = 0,5C
V6i C,/Cy khong déi, Bt 1é thudn véi C
Véi C= const, ti 56 C,/Cy cang khac 1 thi  cang
nho
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3.1. Chét chi thi axit bazo.

3.1.1. Dic diém

Thay dbi
mau séc

theo pH

cta dd

Bazo hiru co
yéu

Y

Bazo lién hop

(In) Axit lién hop

— VD 1: Tinh ndng @b ctia hén hop dém (C)
CH,COOH + CH,COONa c6 pH = 5 dé khi
thém 0,25 mol HCI vao 1 lit dung dich dém
do, thi pH cta n6 khong giam qua 0,5 don vi.

82

TN

I1.2. Chuén d$ axit-bazo
3.1. Chiit chi thi axit —bazo

84

-

e

® = 3.1.1. Pic diém

z Thuwéng la cac axit (bazo) yéu

Mau axit khac mau bazo lién hgp

Mau chét phu thudc pH dung dich

Ki hiéu: Hind hoac IndOH

Trong nwéc, CCT cé can bang phan ly nhw

sau:
HInd = H* + Ind K., Hind
IndOH = Ind* + OH- %

£ &
-
-
-
-
-
. -
= -
-
= =
= -

= = 3.1.2. Khoing pH dbi mau ciia chét chi thi
. EXét chét chi thi dang Hind
: Hind = H* + Ind-
Mau dang axit
[H").[Ind"]

Mau dang bazo

[HInd
K, cop === pH = pK, o —1
- a,ccT [Hind] yZ PR, ccr —108 [Ind ]
~ v Knhi pH thay dbi thi ti 1& [HInd)/[Ind] thay dbi,
dung dich c6 mau cla dang nao ton tai chd yeu
trong dung dich.
v Mét thwong chi phan biét duoc sy thay ddi mau
= khi ti 1& [HInd}/[Ind-] trong khoang 1/10 + 10.
=Y pH =pK,ccr + 1, goi la khoadng pH dbi mau ctia
- - CCT
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3.1.2. Khoang pH déi mau ciia chit chi thi 3.1.3. Mt s6 chit chi thi thuomg gip

-
-
-
-
-

v Dbi v6i loai CCT chi c6 mot mau, thi mau cua
dung dich s€ nong d6 ctia dang mang mau quyet
dinh (HInd hoac Ind-).

v’ Véi CCT Hind ndng d6 C,, dang axit HInd
khong mau; néu goi C 1a gia tri nong d6 Ind- can
dat to1 de ta nhan ra mau cua no, thi pH cta dung
dich tai @ mau ctia Ind- bit dAu xuét hién la:

c,-C

3 - v pH > pKyjq + 1: dd c6 mau cua dang bazo
® = v pH <pKy,g— 1: dd c6 mau cia dang axit

= v Chi sb dinh phén pT 13 gi4 tri pH tai d6 chét chi
thi d6i mau rd nhat. Thuong thay, gia tri pT tring
voi gia tri pK, cua chat chi thi.

pH = PKa,CCT —log

v Nhu vay, pH lam déi mau CCT phu thudc vao
nong d6 CCT.

POO00NONO0RNINNIONObINRIIY
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3.1.4. Céch chon chét chi thi

« Cdch I: Tinh pH tai diém tuong duong ciia phép chuin
do, sau d6 chon nhitng chét‘ chi thi c6 pT lan c?n voi
pH tai PTD, hodc pHprp nam trong khoang doi mau.

+ Cidch 2: Xy dung duong chudn do dé tim ra budc nhiy
chuan do sau do cl}on nhiing chat chi thi cc’a pT hoac
khoéng doi mau nam trong budc nhay chuan d6 do. pT
cang gan voi pHprp, cang tot.

- Puong chuén d6 axit- bazo 1a duong biéu dién sy bién
thién pH theow lugng dung dich chuan thém vao trong
qua trinh chuan d¢ (lwgng dung dich c6 thé tinh theo
V).

- Buéc nhay chuin d6 14 khoang sai sé cho phép ciia
phép chuén do, thuong 1a + 0,1 hodc 0,2 %.

3.1.3. Mt s6 chit chi thi thwong gip

Chat chi thi Khoang chuyén Mau axit
mau

Thymol xanh 12-28
Metyl vang 29-4,0
Metyl da cam 31-44
Metyl d6 44-6,2
Bromphenol xanh 30-46 Vang
Cresol d6 72-88 Vang

=+ Phenolphtalein 8-10 Khéng mau
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Indicator ¢ | Low pH color ¢ Transition pH range ¢ [High pH color &
Gentian violet (Methyl violet 108) yellow

3.1.5. Sai s6 trong phép chuén d axit — bazo

Leucomalachite green (frst transition) yellow
Leucomalachite green (second transition)

Thymol blue (frst transition)

Thymol blue (second transitior)

« Sai sb do dung cu (pipet, buret, binh dinh mirc) va
st dung dung cu

Methyl yellow
Bromophenal blue
Congo red , . . , .
e — ; * Sai 50 diém cuo6i: xac dinh sai pH keét thiic chuan do
roned et aange (vt ranan) L i

Sersenad ety arange (second transitn) hay noi cach khac pH, # pHprp.
Bromocresal green yellow
Methyl red

Azolitmin

« Sai s0 chi thi: 1a sai s0 do pT cua chat chi thi khong
tring v6i pHyyp = truong hop do chon sai CCT
Bromathyrmol blue yellow

Phenol red yellow

Meutral red

Naphthalphthalein colarless to reddish

Cresol Red yellow

Phenolphthalein colorless

Thymolphthalein colorless

Alizarine Yellow R yellow 10.2-12.0
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3.1.5. Sai s6 trong phép chuén d$ axit — bazo

« Thudng dung sai s diém cudi dé chi sai s6 cua
phép chuan do (s),

VobhobOObOOG

5= MV =Ny 90— (F —1).100 (%)
No¥y
§ = Trong do¢:
=5 Dét F =NV/NyV,, goi la mﬁf} d6 dinh phan (luong
- chat can xac dinh da dugc chuan do).
= = -V, N lan luot 1a thé tich va ndng d6 ciia dung dich
= chit dinh phan.
- N 2 N
g o V, N lan lugt 1a the tich va nong d¢ cua dung dich

d = chit chuén thém vao.
-~

= < 3.1.5.Saisb trong phép chuén d¢ axit — bazo

g s Puong chuin do: 14 duong biéu dién su bién thién
nong do cua 1 cau tr nao do trong phan Gng f:huén
do theo lwong dung dich chuan thém vao (thé tich
hoac F).

| =C VD: phén tmg chuén do

= :-aX+bR‘——,cP+dQch

S = - ApXy,: bude nhay chuan

< d9, la khoang gia tri pX

5 = (g voi sai s6 cho phép

= cua phép dinh phan, o 15 1 15 2
S = 5=+0,1% (0,2%) hay F = 0,999 (0,998) — 1,00

5 = (1,002).

= < 3.1.5. Sai sb trong phép chuén d¢ axit — bazo

= = - DTD thuge ApX,,

= = ApXg, phu thugc vao Ny, Ny va Ky,

. Ny, Ng cang nh6 ApXy, cang nhd va nguoc lai
K, cang nho ApXy, cang nho va ngugc lai

l ‘ = Budc nhay chuin d6 cang ngén > phat ,hién bTb

2| = cang kho chinh xac, CCT cang it > sai s6 ciia phép
% = phan tich cang 16n va nguoc lai.

= - Thuong chudn d6 véi Ny, Ny, trong khodng 0,01 +
g = 0.IN

POO00NONO0RNINNIONObINRIIY
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I1.2. Chuén d¢ axit-bazo

3.2. Cic truwong hop
chuén d9 axit-bazo
3.2.1. Chudn d9 axit
manh b?mg bazo manh
va nguoe lai

Gia sit chuin d9 100,0
ml dung dich HC1 0,1 N
bing dung dich NaOH
0,1N.

NaOH N, V mi|

HCHNo, Voml

a. Khao sat sy thay dbi pH trong qua trinh
chuin do ,
- Phan @wng chuan do
HCI + NaOH = NaCl + H,0

, - Nba_Co
- Chua dinh phan N c
+V=0
+ Chit quyét dinh pH ciia dd: HC1
+ PHV= 'lgCHCl )
- Bat dau dinh phan dén truéc PTD
+0<V<V,
+ Chit quyét dinh pH ciia dd:C HCI,

CV, -
+pH=-1gC,,=—-1g—> > ——
P g Cua g Vo+V

con lai

a. Khao sat sy thay dbi pH trong qua trinh
chuin do

- TaiPTh

+V=Va

+ Chét quyét dinh pH ciia dd: NaCl

+pH=7

- Sau DTD

+V>V,

+ Chit quyét dinh pH ciia dd: NaOH,,

+ CV-CJ,

H =14+1gC\ oy =14+1
P 8 Cvaonr g VoV

03/13/20

10



I I T I I N I I T NI Y

99

I N I T I I N I I NI Y

100

bovbvoee

'

= &
-
-
— -
-
= =
-
-
-
-
-
-
-
-
-
-
-

101

b. Pudong chuin dd

RGN
(ml) i

0

[ apH, = 4,3: 9,f

b. Puong chuin dd

- ApH,, phu thuge vao C, Cy:

+ C, C, cang nho thi budc nhdy cang ngian va ngwoc
lai

+ C, C, < 10*M thi khong nhin ra dugc PTD

¢. Chiit chi thi

- Metyl da cam (pT = 4), metyl d6 (pT = 5), phenol
do6 (pT = 7), phenolphthalein (pT = 9),...

I1.2. Chuén d$ axit-bazo

3.2. Cac trwong hop
chuén d9 axit-bazo

w
IS
I§)
@]
=
=
&
=
=
S;
®
%
-

<
[
=

bﬁng bazo manh va
nguoc lai

Gia sir chudn do 100,0
ml dung dich
CH,COOH 0,1 N (pK,
= 4,75) biang dung dich
NaOH 0,1N.

CH;COOH
No, Vi ml

e

-
-
-

= o
-
-
-

= @
-
-
-
-

= -
£ &
-
| -
-

— g
-
. -
= -
-
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103

<

He I
- [0 -

= -

gl 0

a. Khio sat sy thay ddi pH trong qua trinh
chuan do ,
- Phan wng chuan d¢

CH,COOH + NaOH = CH,COONa + H,0
Ve=—"2t=—1tL
Chua dinh phan N C
+V=0
+ Chit quyét dinh pH ciia dd: CH;COOH
+pH =%(pK,-1gC,)
Bit dau dinh phan dén truéc PTD
+0<V<V,
+ Chit quyét dinh pH ciia dd: CH;COOH,;, ,,; va

CIISC OOr iatan thanh CcV,—-Cv
? _ S P T
" PH = pK, ~lg="1

a. Khao sat sy thay dbi pH trong qua trinh
chuan do
Tai PTD

=
|

=
=

Chit quyét dinh pH ciia dd: CH;COONa

1 1 cy
H=T7+—(pK,+1gCp)=T7+—(pK, +1
p 2(1!7 . t1gCy) 2(17 . gV0+V)

+ o+ +

Sau PTD
+V>Vy,
+ Chit quyét dinh pH ciia dd: NaOH,,
+ CV-CyJ,
Vy+V

PH =14+1gC\;, =14+1g

b. Puong chuin dd

2,88
4,75
5,70
6,75

12
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a. Ifhﬁo sat sw thay déi pH trong quéa trinh
chuan do

- Tai PTD

+V=V,

+ Chit quyét dinh pH ciia dd: NH,C1

+ pH=—(pK, -1gC,)==(pK, -1
p 2(pa gC,) z(pa gV0+V)

b. Pudong chuin dd

- ApHg, phu thuge vao C, Cy:
+ C, C, cang nho thi buéc nhdy cang ngiin va ngwoc
lai

IXE NN NN

+ Ka cang nhé thi bwéc nhay cang ngiin va nguoc lai
+ C, C, < 10“M hodc K, < 10 thi khong nhén ra
duwgc DPTD

+ pHpp > 7 nén chon CCT ¢6 pT > 7

¢. Chét chi thi

- phenolphthalein (pT =9), ...

Sau PTD
V>V
+ Chit quyét dinh pH ciia dd: HCl,,

CV -Cy,
+ 00
pH =-1gC, =-1g

A IYO I,

N

00000000000000000

105 108

I1.2. Chuén d$ axit-bazo b. Puwong chuin do

3.2. Cac trwong hop
chuan do axit-bazo

0 11,13
50 925
90 8,30
99 725 5 |
99,9 6,25 [ ApH,, = 6,25- 4,30
100,1 4,30 1,001

101 3,30 1,01

110 228 11

150 1,52 15

'
()
[
w
a
=
=
>
=
4
=
=3
o
N
=]

" = yéu bing axit manh va
nguoc lai

Gia sir chuin d9 100,0
ml dung dich NH,OH
0,IN (pK, = 4,75) bing
dung dich HC1 0,1 N.

POO00NONIORNIINIONObIRDIIY
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106 109

a. Khao sat sy thay dbi pH trong qua trinh
chuan do )
- Phan ung chuan do
NH,OH + HCl =5 NH,C] +
) NV, _ G
vV, = =
td N C

b. Puong chuin dd

- ApH,, phu thuge vao C, Cy:
+ C, C, cang nhé thi buéc nhiy cang ngin va ngwoc
lai

(0]

- Chua dinh phan
+V=0

+ Chit quyét dinh pH ciia dd: NH,OH

+pH =7+ %(pK, + 1gCy)

- Bit dau dinh phan dén truéc PTD

+0<V<V,

+ Chét quyét dinh pH ciia dd: NH,OH,,, ,,; va
NH,Cliy thann v

H=pK, -lg—"/
+ PE=PR TRy ey

+ K, cang nhé thi buéc nhay cang ngin va nguorc lai
+ C, C, < 10*M hoic K, < 10 thi khong nhin ra
dwoc DPTD

+ pHyrp <7 nén chon CCT ¢6 pT <7

c. Chiit chi thi

- Metyl da cam (pT = 4), Metyl dé (pT =5), ...

0000000000 0NNNNINNOIIINIG
VOO DOONOOIROOODODOOObOIOY
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a. Khio sat sy thay ddi pH trong qua trinh
chuan d¢
- Tai PTPI1

+V=Vq
+ Chét quyét dinh pH ciia dd: H,PO,
+ pH = E(PK“ +pK,,)

I1.2. Chuén d¢ axit-bazo

3.2. Cic truwong hop
chuén d9 axit-bazo

- = 3.2.4. Chuéin ) da axit
" = bang bazo manh va
= ngugc lai

| = Gia sit chudn d§ 100,0
ml dung dich H;PO,
0,IM (pK,, = 2,15; pK,,
= 7,20; pK,; = 12,38)
bing dung dich NaOH
0,1 M.

m— NaOHC, V ml

- Sau DTP1 va truwéc DPTD2

+*Var<V <V

+ Chét quyét dinh pH ciia dd: H,PO,/HPO >
- TaiPTDH2

+V=Vi

+ Chit quyét dinh pH ciia dd: HPO,>

+ pH= %(PKaz +pK.;)

,.—_\ HiPOy
L Cs, Veml

POO00NONO0RNINNIONObINRIIY

(AR RRENRNY]

111 114

a. Khao sat sy thay dbi pH trong qua trinh

a. Khao sat sy thay dbi pH trong qua trinh
chuan do

chuin do

- Phan iing chuin 6 - Sau PTD2 va truwéc PTD3

H,PO, + NaOH = NaH,PO, + H,0
NaH,PO, + NaOH = Na,HPO, + H,0
Na,HPO, + NaOH = Na,PO, + H,0

(O]
2)
3)

Ny

N

CV, 2CV, 3C YV,
=T = = =

C C C

Va

Vin

N

112

chuin dd
- Chua dinh phan

+V=0
+ Chit quyét dinh pH ciia dd: H,PO,
T pH=2(pK,-1gC))

- Bit diu dinh phan dén truéec DTD1
TO0<V<Vy
+ Chit quyét dinh pH ciia dd: H,PO,/H,PO,

0000000000 0NNNNINNOIIINIG
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a. Khao sat sy thay dbi pH trong qua trinh

POO00NONO0RNINNIONObINRIIY
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116

+ V(dz < V < V(d3

+ Chit quyét dinh pH ciia dd: HPO2/PO,>

- TaiPTP3

+V =V

+ Chit quyét dinh pH ciia dd: PO

+ pH=7+%(pKa3 +1gCB)=7+%(pKa3 +1gVCi—I;°D)
- Sau DTDb3

+ V > Vtﬂ3

+ Chit quyét dinh pH ciia dd: PO, NaOH,,

b. Chét chi thi

bTb1 4,68
bTb2 9,79

Metyl d6 (pT = 5); Metyl da cam (pT = 4)
Phenolphthalein

(pT=9)

PTD3 12,39

- C6 2 bwéc nhay chuin d¢ tai PTP1 va PTD2; thé
tich NaOH tiéu ton cho mdi buéc nhiy 1a nhw nhau.
- Pitu kién dé ¢6 buéc nhay ApHyyp khi chudn do
da axit H A bang bazo manh: g

—0_>10*

a(i+l)

va K, > 10°.
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c. Bai tap

Léy 20,0 ml dd hén hgp HCI+H,PO, cho vao binh

nén.

- Thém vai gigt CCT metyl d6 rdi chudn d9 bing
NaOH 0,1 N dén khi dd chuyén tir hdng nhat
sang vang thi tiéu tén hét 25,2 ml NaOH.

Thém vai giopt CCT phenolphthalein vao dung
dich trén roi chuén d¢ tiép tuc dén lic dung dich
chuyén vang sang hdng nhat thi tiéu tén hét 10,2
ml NaOH.

Viét cac phan irng xdy ra trong qud trinh chudn dg.
Tinh néng do mol cia HCI va H;PO, trong hon hop
phan tich.

I1.2. Chuén d$ axit-bazo

3.2. Cac trwong hop
chuén d9 axit-bazo
3.2.5. Chuén d¢ da bazo
bing axit manh va
nguoc lai

Gia sit chuin do 100,0
ml dung dich Na,CO,
0,1M (H,CO;¢6 pK,, =
6,35; pK,, = 10,33) biang
dung dich HC1 0,1 M.

HCl €, Vml

E" = Na:COs
(T 1 Cp.Voml

a. Ighﬁo sat sy thay déi pH trong qua trinh
chuan do
- Phan irng chuén d
Na,CO, + HCl=NaHCO, +NaCl (1)
NaHCO, + HCI = H,CO, + NaCl (93}
_NJ
TN

CV,
Vi = =

Va
2C,V,
C Wz = CO, 2
pK,, =14 - pK,,=3,67
pK,, =14 -pK,, =7,65

POO00NONO0RNINNIONObINRIIY

VOO DOONOOIROOODODOOObOIOY

POO00NONO0RNINNIONObINRIIY

a. Khio sat sy thay ddi pH trong qua trinh
chuan d¢
- Chua dinh phan

+V=0
+ Chit quyét dinh pH ciia dd: Na,CO,
tpH = 7+5(pKa1 +lgCy)

- Bit dau dinh phan dén truée DPTD1
T0<V<Vg
+ Chit quyét dinh pH ciia dd: HCO,/CO,*

a. Khao sat sy thay dbi pH trong qua trinh
chuin dd

- Tai bTh1

+V=V

+ Chét quyét dinh pH ciia dd: HCO;

* pH =2 (pK,+ PK,)

Sau PTP1 va truée PTD2

T Vai<V <V

+ Chét quyét dinh pH ciia dd: H,CO,/HCO;-
Tai PTD2

+*V=V

+ Chét quyét dinh pH ciia dd: H,CO;

1 1 Cc
+pH =—(pK,, —1gC,)=—(pK, —lg—>0
P. 2(17 a—18C,) 2(17 . gVH,O

- Sau PTDb3

+V>Vi

+ Chét quyét dinh pH ciia dd: H,CO;, HCl,,
b. Chét chi thi

8,34 Phenolphthalein (pT = 9)
3,91 Metyl da cam (pT = 4)

Cé 2 bwéce nhiy chuin dp tai PTP1 va DPTD2; thé
tich HCI tiéu tén cho mdi buéc nhay 1a nhw nhau.

03/13/20
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c. Bai tap
L4y 20,0 ml dd hén hop NaOH+Na,CO, cho vio
binh nén.

Thém vai giot CCT phenolphthalein rdi chuin d¢
bang HCI 0,1 N dén khi dd mat mau hong thi tiéu
t6n hét 32,5 ml HCL.

Thém vai gigt CCT metyl da cam vao dung dich
trén roi chuan d§ tiép tuc dén lic dung dich
chuyén vang sang da cam thi tiéu tén hét 10,3 ml
HCL

Viét cic phan g xay ra trong qud trinh chudn dg.
Tinh néng dg mol cia NaOH va Na,COy trong hon
hop phan tich.
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