ON LAI ACID VA BAZGO

Tinh chit cia mot acid:

Vi chua (nhung khong dudc ném chiing!!)
Dung dich acid dan dugc dién (electrolytes)
Phan ting v4i bazd tao thanh mudi v6i nuGe
Lam gidy qui tim chuyén sang dé

Tinh chat cia mot bazo:
Nhét
C6 vi ding (nhung khong dugc né€m chiing!!)
Phan ting véi acid tao thanh mudi va nuéc
Lam xanh gidy qui

Dung dich cta ching dan dién (electrolytes)



Acids va Bases

Nam 1884, Theo Arrhenius
— trong dung dich acids la
nhitng chat phén ly ra ion
H* bazd 1a nhitng chat
trong dung dich phan ly ra
ion OH".

Gidi han cua dinh nghia:

-Phai c6 sy tham gia cua nuéc

-Acid phai cé chia H*

-Bazo phai c6 chwa OH-



Theo thuyét acid va bazo cia
Bronsted/Lowry

Bronsted va Lowry dinh nghia dua trén hai khai ni€ém:

Acid- cho Proton Base- nhan Proton
So véi dinh nghia cua Arrhenius.

1.
2.

Khong can su ¢ mit clia nudc.
Bazd khong can c6 OH: trong phan ti.
Nhung, Acid van phdi ¢c6 H'trong phan tt.

MOi acid Bronsted ¢6 mot bazo lién hgdp
vG1 no

CAP ACID — BAZG LIEN HOP

CH,COOH + H,0 <H,0"+CH,COO"



Theo dinh nghia acid — bazo cua
Lewis

Theo dinh nghia cua Lewis:

Acid- nhén cap dién tu Base- Cho cap dién tuo
Trong dinh nghia nay acid khong can phai c¢6 H' trong phan t
ma chi c6 su trao ddi electron.



CUONG PO ACID VA BAZO

Acid manh phian ly hoan toan trong nudc
HCl=H* + CI

Bazo manh : hoa tan trong nuéc phan ly hoan toan
thanh ion
NaOH = Na* + OH-

Acid y&u va bazd y€u: hoa tan trong nuéc khong phan ly
hoan toan thanh ion
CH,COOH + H,0 <H,0*+CH,COO

[H o) [CH COO ] K, hiing s6 phan ly acid

K
* " [CH,COOH]




Cudng do Acid va Base

:NH, + H,0 & NH,+OH [NH
(mot phan t& bazo) Ky 2 [ NH ]

Cong thuc chung

HA + H,0 ®H,0"+A- [H O ”A ]
T

A +H,0 - HA +OH % | HA]|OH |

A

b



Acid
manh

, HClO,  -~10v
H,SO,
HCI
H,O" )
RSO, 61; lf 0
HF =
CH3COOH 1.75x107

9.5x10°

HZS+ 5.7x10710
NH, 4.7x10
HCO; 1.8x10-16

H,0O

CIO;
HSO,-
Cl-

H,0

SOz

c
CH,COO
HS:

NH,

CO?

OH:

Cudng do cua Acid va Base

Bazo
manh



lonisation of water

H,O+aq.= OH + H" autoionisation Khai niém pH

pH = -log[H*]

flon ] 1070

[H O] 55.4 = 1.80x 107"
) :

\%%

lonProduct  |H'|[OH |z K (55.4)= 10" = K
pH+ pOH = 14

MGoi quan hé gidta K_va K,

K,.K,=K,



The pH Scale

pH [H"] [OH] pOH

MNalOH, 0.1M---------
Household bleach ----
Household ammonia -

Bor@x - g 11079 1= 105
Baking soda ---------1
Egg white, sea water . [~ 8 1%108 1= 108

4

5

6

mﬁfarffff’f‘_t??fjjj— 7 1% 107 1% 1077 7
8

9

aﬁ:a ________________ — 6 11078 1% 108

Caola, vinegar
Lemen juice ---------

Gastric juice ---------




pH

pH: 12 phuong thitc dién dat do acid —
None d6 cnia H* trone dune dich.

pH=22 pH=2.28
Vinegar _ 5Soda

pH thép: [H*] cao

=11.7

manma

pH cao: [H*] thap

Dung dich acid
Trung hoa
Dung dich bazg¢

pH <7
pH=7
pH > 7

14



[H*] va pH
Néu [H'] trong soda 12 1.6 x 10° M,
thi pH bdng 2
vi pH = - log [H']

nén
pH= - log (1.6 x 10°)
pH = - (-2.80)

pH = 2.80



pH va [H*]
Néu pH cta Coke 1a 3.12, vay [H'] bing----?
vi pH = - log [H*] do d6

log [H'] = - pH
L4y antilog hai v&
(H] = 10

[H] = 10°" = 7.6 x 10'M




Tinh pH cta dung dich acid manh HA ¢6 néng do C, mol/l

HA — H* + A-
C, ? ?
HO - H+ * OH-

[H] = C, + OH

Khi C, 16n
[H+] = C,
pH = -logC,

.Khl C < 10—6 [H+ ]_ CA t \/Cfl t 4KH20
’ 2

Khi C, < 10

[H*] = [OH] = 107



Tinh pH cta dung dich acid manh BOH ¢6 noéng do C, mol/l

BOH — B* + OH
C, ? ?
HO <  H+ * OH

[OH] = C, + H

Khi C, 16n
[OH ] =C,
pOH = -logC,

C,+ C2+ 4K,

“Khi C,< 10  [OH |- .

Khi C, < 10

[H*] = [OH] = 107



Tinh pH cta dung dich acid HA ¢6 nong @6 C_mol/l va hing s6 K_
HA = H+ + A- K

C, ? 7
K = LA
[HA]

[H' 1= \K,C,

Vi du:

Tinh pH cta dung dich acid

1) CH,COOH 2.102c6 K, = 10475
2) NH,CI 10 ¢6 K, = 10475

2\ LI 1N-3 A A4A Y — 1N0-921



Tinh pH cta dung dich bazé BOH ¢6 nong do C,mol/l va hiing s6 K,
BOH - B* + OH K,

G, ? 9 _
BOH
[OH = {K,C,

Vi du:

Tinh pH cta dung dich acid

1) NH, 2.102 ¢6 K_ = 1092

2) CH,COONa 10" c6 K, = 10+



DUNG DICH PEM

Dung dich dém 1a mot hon hgp gom mét acid yéu va mot baz lién
hgp véi no.

Dung dich dém gom acid yé€u HA va baz lién hgp véi né 1a HA + A-
Pic di€m cua dung dich dém

c6 pH rat on dinh khi pha loing hay thé m mét lugng nhé acid hay
baz manh.

Vi du: mot acid yéu HA C, va mot baz lién hgp véi né 1a NaA C,.
NaA = Na* + A- 1)
HA - H* +A- 2)
H,0 - H* + OH-
Tinh pH cua dung dich dém
[HA] C, pH = pK -lg

[H']= K,——= K,
[4 ] C,

Ca
Cb




Tinh pH cua cac dung dich sau.
a. 0.10 M propanoic acid (HC,H.O,, Ka =1.3 x 10~)

b. 0.10 M sodium propanoate (NaC,H.0O,)
c. H,O tinh khiét

d. Hon hgp gom 0.10 M HC,H.O, va 0.10 M
NaC,H.0O,

Tinh pH Kkhi thém 0.020 mol HCI vao 1.0 L cac dung dich
trén sau.

Tinh pH sau khi thém 0.020 mol NaOH vao 1.0 L cac
dung dich trén.

Dung dich nao co gia tri pH thay déi it nhat khi thém
acid hodc bazo vao dung dich? Giai thich



Dung dich dém dugc pha bing 75.0 g sodium
acetate vao 500.0 ml cua CH,COOH 0.64 M.
Dung dich sé& ¢6 gia tri pH bdng bao nhiéu? (Gia
st thé tich dung dich thay doi khong dang ké.)



Nhirng dung dich nao sau day la dung dich dém?
a. Dung dich gom 0.1 M KNO, va 0.1 M HNO.,
b. Dung dich gom 0.1 M NaNO, va 0.15 M HNO,

¢. Thém 0,5¢ KOH vao 250 mL dung dich
CH,COOH 0,10M.

d. Dung dich gom 0.10 M Na,CO, va 0.05 M
Na,PO,



= & F P

Tinh ti 1€ [NH,]/[NH,*] trong dung dich
dém ammonia/ammonium chloride dung
dich dém co gia tri pH sau:

PH = 9.00
pH = 8.80
pH = 10.00

pH = 9.60



Khoi lugng cua NaOH thém vao 1.0 L
HC,H,0,2.0 M dé tao thanh dung dich
dém co gia tri pH sau?

a. pH = pK,

b. pH = 4.00

c. pH = 5.00




DUNG DICH PEM

Mot dung dich dém tot nhat khi:
1. 0.1 < [HA]/[A]< 10
2. [HA], [A] >> [H,0*] hoiic [OH']
w4+ BUFFERED pH RANGE #3535
pH = pk, 1




Tinh pH ctia dung dich dém amoni gom NH,Cl
102M va NH,OH 102 M.
Cho biét pKNH,OH =4,75.

pH cta dung dich dém trén sé thay doi nhu thé&
nao khi :

- Pha loang dung dich 10 1an ?
Thém vao mot lit dung dich dém trén :

10ml HC1 0,1M

10ml NaOH 0,1M



(:IIII(YP{(}:III \
PHUONG PHAP TRUNG HOA

L. NGUYEN TAC

Dua trén phdn tng trung hoa d€ xac dinh nong do cic dung dich
acid, baz hay mot s6 mudi cua cac acid y&u, baz yéu :
H* + OH = HO

Trong qu4 trinh chuin do:

- pH cia dung dich thay doi theo lugng thudc thit dua vao.

-Pudng bi€u dién sy phu thudc ctiia pH dung dich theo lugng acid (hay
baz) dua vao dudc goi 12 dudng chuin do.

- Phuong trinh bi€u dién sy phu thudc trén dugc goi 1a phuong trinh
dudng chuin do.Dua vao phuong trinh dé€ xdc dinh pH.

D€ xdc dinh diém tuong clia qua trinh chuin do: dung chat chi thi.



Nguyén tic cia phan tich thé
tich
titration
titrant
analyte
iIndicator
equivalence point vs. end point
titration error
blank titration



9

ng an acid witn o oasz

T m—
|
/. " II
Flask containing aque- T
ous solution of sample o IIL
being analyzed i
(a) (b} (<)
50-mL buret containing agqueous & solution of NaOH 1s added slowly to When the amount of NalH added from
NalH of accurately known the sample being analyzed. The sample  the buret exactly equals the amount of
concentrabion 15 mixed. H* supplied by the acid being analyzed,

the dye (indicator) changes color.

CCR, page 186



- A N 1. Cho dung dich chuin vao
r]rr"&r] buret.

chit phan tich (acid) trong dung
dich & binh tam giéc.
3. Mau sic Chi thi thay doi khi
phan Gng xay ra hoan toan.
4. Phuong trinh 10n
H" + OH --> HO
5. Tai di€ém tuong dudng
moles H' = moles OH

OF) 2. Thudc thit (base) phdn tng véi

o .
r .. . ". -
i
1 e
i : #
=y A e
i i T

O5m1dvd 1 mow
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1. Ly thuyét vé chat chi thi pH

Chat chi thi pH 1a cdc acid hay baz hitu ¢¢ y&u c6 mau sic
thay déi theo pH clia moi trudng.

Gia s, mot chat chi thi acid yéu c6 dang Hln.

HIn + H,O < H,O"+ In (1)

bo Vang

Tinh chit can thi€t nhat cda mot chat chi thi pH 12 mau
sic cia dang HIn va In- phai khdc nhau hoan toan.




1. Ly thuyé&t vé chat chi thi pH

HIn+ H,O < H,O'+In (1)

TW can biang (1) ta thdy mau cta chat chi thi
phu thudc vao pH.

- Khi pH cang nho thi can bing (1) cang chuyén
dich sang trai nén dung dich ¢6 mau cua dang
acid(HIn).

- Khi pH cang 16n thi can bang (1) cang dich
chuyén sang phai nén dung dich c6 mau ciia dang
baz.



Voa

_H*]':] -'""-f-'-".-"" fb +I-F
s — X

7 OH +OH™

Hum/% ATDH HO
s

<o

LM S
+CH 'HH—F
Dy Uy
ﬁ\f@ SOH "‘J\Ef’ @
o HDH _|__H+*' q
R Coo”

(Cachinol khong mau Quinonphenclat do fim



MOoi chat chi thi HIn sé& tuong ¢ng v6i mot hing so acid
K,. Tu phuong trinh 1:

[H3O+][In_]

Ka - Ka In - -
’ |[HIn
[In"]
H= pK . t1lo -
p p a,ln glO [HIH] @
|HIn| = [In"] : : :
Khi chat chi thi d61 mau ro rét nhat

D pH: pKa,In



2. Khoang pH doi mau cuia chat chi thi

. | HIn]
-Cha't chi thi ¢6 mau ctia dang acid HIn khi: ] 2 10
=>pH <pK,, -1
|HIn] 1
- Chat chi thi ¢6 mau cia dang baz In- khi: (In ] 2 E

=>pH =pK, +1
Theo véi hai phuong trinh tinh gid tri pH trén thi chat chi
thi s& d6i mau nhu sau:

PEgmg —1 PEg1ad PEgg +1 pH
| l | "

Mauddcha Hind  Mw bdnhop cha Hind M ving chia Ind”
valnd : Maucam



3. Chi so dinh phan pT cua chat chi thi

Chi s6 pT cua chat chi thi 1a gia tri pH ma tai dé chat chi
thi d6i mau ro nhat

pT ~ pKHIn

Ngudi ta thudng ngiing chuan dd 6 pH = pT

=> pT cla chi thi chinh 12 pH két thic qu4 trinh chuin do.



4. Mot s6 chi thi pH thong dung

Tén thi trudng

0 — crésol do

Thimol xanh
Tropeolin 00

2—4 dinitrrophenol
Metyl vang

Metyl da cam
Bromphenol xanh

Bromcrezol luc

Metyl dé

Dung mo1

nusc

Z

nuadc
nusc

nudc
rucu 90%
nudc
nudc
nudc

nuéc

Mau dang Mau dang

acid baz

bo Vang
bo Vang
bo Vang
Khong mau Vang
bo Vang
bo Vang

Vang Nau tim
Vang Xanh

Khoang pH
chuyén mau
0,2+0,8
1,2+2,8
1,3+3,2
2,4+4,0
2,9 +4,0
3,1+ 4,4
3,0+4,6
3,8+54
4.4 +6,2



4. Mot s6 chi thi pH thong dung

Tén thi trudng

Clorophenol do
Bromcrezol nau
Bromthimol xanh
p—nitrophenol
Quy

Phenol do

Do trung tinh
Crezol d6
0—Naphtolphtalein
Thimol xanh
phenolphtalein
Thimolphtalein
Alizarin vang

Tropeolin O

Dung moé1

nudc
nudc
nudc
nuéc
nudc
nudc
rucu 70%
rucu 20%
rucu 50%
nudc
rucgu 70%
rucu 90%
nuéc

Z,

nucc

Mau dang
acid
Vang
Vang
Vang

Khong mau

Vang

Khong mau

Khong mau

Vang
Vange

Mau dang
baz

Nau
Xanh
Vang
xanh

b

Vang da cam

bd

Luc
Xanh
b6 tim
Xanh

Tim

Nau da cam

Khoang pH
chuyén mau
4,8 + 6,4
52+6,8
6,2+7,6
5,0+7,0
5,0+ 8,0
6,4 + 8,0
6,8 + 8,0
7,2+8,8
7,8 + 8,7
8,0 +9,0
8,0 +9,8
9,4 +10,6

10,1 +12,0

11.0=13.0



I1I. CHUAN PO ACID MANH BANG BAZ MANH VA

NGUQC LAI

1. Chudn dd acid manh bing baz manh
Gid st ti€n hanh chuan d6 V, ml dung dich acid manh HA C (mol/l)
bing dung dich baz NaOH C (mol/l).

-Goi V ml 13 thé tich NaOH cho vao trong ting thdi diém cda qué
trinh chuan do.

Phuong trinh phén ing chuan do:
HA + NaOH = NaA + H,O

Hay H* + OH = H,O
cCV
F =

Goi K 12 mdc d6 acid @3 dugc chuan dd
C,.V,




1. Chudn do acid manh bing baz manh

Thiét 14p phuong trinh tinh pH ctia dung dich trong qu4 trinh chuan
do.

-Khi chua chuian do ( V=0, F=0) : pH dudc quyét dinh bdi dung
dich HA ban dau.

pH =—1gC,

- Tru6c di€ém tuong duong (V.C < V,.C, , F<1) : pH dudc quyét dinh
bdi lugng HA du
RS COVO -CV COVO - CV

[HA] - H=-1

_Tai di€ém tuong duong (VC =V,.C,,F=1) : pH dudc quyét dinh bdi
dung dich NaA

pHp =7



- Sau diém tuong duong (V.C > V,.C,, F>1) :pH dugc quyét dinh bdi
lugng NaOH du

_Ccv-Cy, = 14- vOH = 14+ 1 CV-C,JV,

Vi_(\ll,l_: Vé dudng chuan do khi chuan d$ 100 ml HCI 0,1M
bang dung dich NaOH 0,1M

Phuong trinh phdn ng chuin do:

HCl + NaOH = NaCl + H,0O

Hay H* + OH =  HO

Tai di€m tuong duong V., chuan do hét:

_01x100 o

VNaOH = VDTD B

>



Viopml  F Cong thuc tinh pH

0 0o pH-=-l1gC,=-1g0,1
CyVy —CV
o = —1 0”0
0<v<100 <1 p &
10 0,1 pH = - 1g100X01- 10500 o9
100+ 10
50 0,5 i = - 1g100X0L- 500 o
100+ 50
100x0,1- 90x0,1
H=-1 ’ ~= 2,28
20 0,9 P 57100+ 90
99 0,99 ;o1 100x01-99x01 _ 44
100+ 99
99,9 0,999 . 1g100x01-999x01

100+ 99,9

100 1 pHDTD = 7

pH  %Saisod

1,09
1,48
2,28
330 SS%=-1%

430  SS%-=-
0,1%



\]NaOHrIll

V>100

100,1

101

150

200

F Cong thuc tinh pH

v.e-v,.C
>1 pH = 14+ g 00
VotV
1,001 DpH = 14+ lglOO,le,l' 100x0,1 _ 9.7
100+ 100,1
1,01 _
’ pH = 14+ 1g101x0,1 100x0,1 _ 10.7
100+ 101
1,5 pH = 14+ lg150)60,1- 100x0,1 _ 113
100+ 150
2 ] 200x0,1 - 100x0,1 _
pH =14+ Ig =125

100+ 200

pH  %Sai s0

9.7 SS%=+0,1%

10,7 SS%=+1%

11,3

12,5
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12

10
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Titration 100ml HCI 0,1M with NaOH 0,1M

B &
<

<
| &

&
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&
_ <
¢ °
O 0.5 1 1.5 2 2.5
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10 -

TMtatdon 0oml B 0,1 My i BEOHD, 1M

0.5 1 15 =

=5




CACH CHON CHAT CHI THI

1. Dua vao khodng doi mau clia chat chi thi va budc nhiy

+ Néu khodng d6i mau cta chit chi thi nim trong budc nhdy

-0,1% < SS% < +0,1%

+ Néu khodng d6i mau cta chat chi thi nim ngoai budc nhiy
SS% < -0,1% va SS% > +0,1%

2. Dua vao gia tri pT

+ Néu pT ndm trong buéc nhdy O -0,1% < SS% < +0,1%

+ Pem pT so sanh vé1 pH,
-N&u pT =pH,,;:
Néu pT #pH.,, :



Titration of strong acid HCIO,AM [ 50 o] with strong base NaOH 01K

14

12

10

pH

10

Phenc:i} phtalé&in

B
b.&

M&';j-rfl do

4.2

10 20 30

40 Al G0
wiolurmne M alH [z

0

a0

30

100
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change interval

Equivalence point

| Methyl red color-
change interval




Acid / Base Titrations — Strong
A &B

Titration of HCI with NaOH

\ Equivalence Point

0 20 40 60
mL of .2 M NaOH




Acid / Base Titrations — Strong
A &B

Titration of HCI with NaOH

| HCI1/NaCl buffer

?’ I I
0 20 40 60
mL of .2 M NaOH




Acid / Base Titrations — Strong
A &B

Titration of HCI with NaOH

T

henolphthalein

2

I

0 20 40 60
mL of .2 M NaOH

Bromcresol Green

14
12
10 -
T 8
6
4
2
0




NHAN XET

+ Trude va sau di€m tuong duong pH thay doi rat
cham.

+ Sat diém tuong duong pH thay doi manh, tng véi
SS%=% 0,1%

pH ting dot ngdt 0 Budc nhdy clia dudng chuan do.
+ Chuan do6 acid manh bing bazd manh c6 pH., = 7.
+ Chon chat chi thi c6 4,3 <pT <9,7.

+ Bugc nhdy clia dudng chuin dod cang nhd khi dung
dich chuan va dung dich can chuian do c6 nong do

~rano hé



Vi DU:
1) V& dudng chuian d§ khi chuan d$ 70 ml HCI
0,01M bang dung dich NaOH 0,01M
2) Vé du’(‘)’n\g chuan do khi chuan do 70 ml HCI
0,001M bang dung dich NaOH 0,001M



Vol 0,01M

0
7
35

63
69,3
69,93
70
70,07
70,7
77
105
140

F Vo ml 0,001M
0 0
0,1 7
0,5 35
0,9 63
0,99 69,3
0,999 69,93
1 70
1,001 70,07
1,01 70,7
1,1 77
1,5 105
2 140




CHUAN PO ACID MANH BANG BAZO MANH

—o— 1

—=—0.1
0.01

——<—0.001

0 10 20 30 40 50 60
Volume of Base Added



2. Chuin d6 bazd manh bing acid manh

Gid st tién hanh chuian dd V, ml dung dich baz manh BOH C (mol/l)
bing dung dich acid HCI C (mol/l).

-Goi V ml 12 thé tich HCI cho vao trong tirng thdi di€m clia qud trinh
chuan do.

Phuong trinh phén ing chuan do:
BOH + HCl = BCl + H,O
Hay OH + W = HO

Goi F 12 mdc d6 baz @i dugc chuan dd




2. Chuin d6 baz manh bing acid manh

Thiét 14p phuong trinh tinh pH ctia dung dich trong qu4 trinh chuan
do.

-Khi chua chuian do ( V=0, F=0) : pH dudc quyét dinh bdi dung
dich BOH ban dau.

pH =14 + 1gC,

- Tru6c di€ém tuong duong (V.C < V,.C, , F<1) : pH dudc quyét dinh
bdi lugng BOH du
e C()Vo -CV COVO -CV

[BOH | = H=14+1
VO+V :>p g VO+V

_Tai di€ém tuong duong (VC =V,.C,,F=1) : pH dudc quyét dinh bdi
dung dich BCl

pHp =7



- Sau diém tuong duong (V.C > V,.C,, F>1) :pH dugc quyét dinh bdi
lugng HCI du

_ cV-cC,V,
(HCT = CV - C)V, . pH = - 1g 0" 0

V,+V VotV

Vi_(\ll,l_: Vé dudng chuan d6 khi chuan dé 20 ml NaOH 0,1M
bang dung dich HCI 0,1M

Phuong trinh phdn ng chuin do:

NaOH + HCl = NaCl + H,0O

Hay OH + H* =  HO

Tai di€m tudng duong V.., chuan do hét:

_01x20 o

VHCI - VDTD B

5



Vig F Cong thuc tinh pH

0 0 pH =14 + lg Co
2 01
CV,-CV
18 09 VitV
19,8 0,99
19,98 0,999
20 1 pH ., =7
20,02 1,001
202 1,01 - -8l G
V,+V
2 11
30 1.5

pH

13,00
12,90
12,52
11.72
10.07
9,70
7
4,30
3,3
2,32
170

%Sai sO

SS%=-1%
SS%=-0,1%

SS%=+0,1%
SS%=+1%
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Titrakion of strong basze [ S0 cré] Ma0OH 018 with strong acid HCLO,1H
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3. Sai s0 chi thi trong qué trinh chuin do

CV-C,V,

S§5% = 100

OVO

C,V 12 ndng dd va thé tich cla dung dich chun.
C,,V, 1a ndng dd va th€ tich clia dung dich can chuin do

a. Chuan do acid manh bing baz manh

Chuén dd acid manh bing baz manh ta c6 :

pHy =7

+ Néu két thiic chuan do & pH_= pT > 7 : K&t thiic chuin do sau

diém tuong duong (du dung dich chuan NaOH).=>phép chuin do

mic sai sO thira(sai s0 duong) va dugc goi 12 sai s6 hydroxyl :
_CV-C,V,

SS% = 100
OOH C()V()




+ Lugng acid dem chuén : V,.C,

+ Lugng baz da dung dé chuan do : C.V

+ Thé tich dung dich khi két thiic chudn dd : V + V,

+ Nong do ion OH- trong dung dich :[OH-] = 10°™-14

+ Lugng baz cho du :CV-C )V =(V +V,)) [OH] =(V + V,).10°T-1

(V+ V,).10°T 1

0 - .100
S, ek
Vi khi két thiic & 1an c4n di€m tuong duong nén : CV = C,V,
D X = &
VvV, C Ct+C
0 - pT-14 0
Vv coc L SS%g = 107150 00
i = C,C
V, C
VgtV Gt C

V,C, C,C



+N&u két thic chuin dd § pH = pT < 7 : Két thic chuan dd truc diém
tuong duong (dung dich con du acid chua dugc chuin).=>phép chuin

dd mac sai so thi€u(sai sO dm) va dugc goi la sai s6 hydroxony: SS%H

+

+ Lugng acid dem chuén : C,V,

+ Lugng baz da dung dé chuan do : CV

+ Thé tich dung dich khi két thiic chuan dd : V + V,

+ Nong do ion H* trong dung dich :[H*] = 10"

+ Luong acid chua chuin : C Vo= CV =[H](V,+V) = (V+V).10*!

o7
ssop, = - VEVDIOT o,
COVO
+
ey SS% = 107150100

C,C



Vi du : Tim sai s0 chi thi khi chuan do HC1 0,1N bing NaOH 0,1N vdi
2 chi thi :

a. Phenolphtaléin c6 pT =9

b. Metyl da cam ¢6 pT =4

Giai
a. N€u chon phenolphtaléin 1am chi thi pT > pH.,, : Giy sai s0 SS%OH'
SS%OH_ - 10pT-14.C+ C, 100 = 1OPT-14. 2C 100
C,C C,
9-14
= 10PT 14 i.lOO = 2‘10_1 100 = 0,02%
. 10
b. Néu chon Metyl da cam 1am chi thi pT < pHTD : Gay sai s6 SS% i
T C+C
$8%,. = 10" S 100= 107 2C 100= _1077 2 100
0 0 CO
2107
= 100=-0,2%

10



b. Chuan dd baz manh bing acid manh

pHyp="7

+ Néu két thiic chuan do & pH. = pT > 7 thi SS% < 0 : phép chuan do
mic sai sO thi€u (goi 12 sai s6 hydroxyl do dung dich con du baz chua
dudc chuin hét).

SS%OH' = -10°° .

+ Né&u két thic chuin dd & pH = pT < 7 thi SS% > 0 : phép chuin do
mic sai sO thira (goi 1a sai s6 hydroxony do dung dich du dung dich

chuan acid) :

P AR 100

0 = 10
SS%.
Vidu 1 : Can chon chi thi c6 pT bing bao nhiéu dé sai s6 chi thi cla
phép chuin dd dung dich NaOH 0,1M bing dung dich HCI1 0,1M
khong vudgt qua 0,1% ?

0



[ISS%[1< 0,1% nghia la — 0,001 < SS < + 0,001
+SS =+ 0,001 : K&t thiic chuin dd & sau diém tuong duong. Khi d6
dung dich thua HCI nén dung cong thuc :
.y C+C
SS% . = 107", —=2.100
H C,C

0 o1= 102 %50 O pH=43

9

S =—- 0,001 : Két thic chuan d6 & trudc diém tuong duong. Khi d6
dung dich con du NaOH chua dudc chuan nén SS% tinh theo cdng thiic

= n14 Ct G
SS%OH- R 1) L oo 1000 O —0,1= —IOPH'”,ZX 0’1.100
0 0,001

H pH = 9,7

Vay dé sai s chi thi khong vugt qui 0,1% thi phai chon chi thi ¢
pT nim trong khoang 4,3 +9.7.



IV. CHUAN PO ACID YEU BANG BAZ MANH VA NGUGC LAI
1. Chu4n d6 acid yéu biang baz manh
Gia st tié€n hanh chuidn d6 V,ml mot acid yéu HA C,mol/l, hing s&
acid K, bing dd NaOH C mol/l .
Goi Vml 12 thé tich NaOH cho vao trong qu4 trinh chuin do.

Goi F : mic d0 acid da dudc chuin do F = ﬂ
C,V,
Phdn ting chuando: HA + NaOH = NaA + HJO

HA + OH = A" + H,O

Ta thiét 1ap phuong trinh tinh pH cta dung dich trong qu4 trinh chuin do:
Khi chua chuan do ( V=0, F=0 ):

pH dudc quyét dinh bdi acid yéu HA ban dau
1 1

pH = EpKA - ElgCo



+ Trudc di€m twong duong (V.C < V,.C,, F<1) :
pH dudc quyét dinh bdi hé dém HA + NaA

= Voo™ V.C Nad] = V€
V,+ V V,+ V
V.C,- V.C
H:=pK, - ]g—2—9
P P&, 18 V.C

+ Tai di€m tuong duong (V.C = V,.C,, F=1)
pH dudc quyét dinh bdi dung dich NaA
1 1 V,C,

H=7+—pK, + —1
p 2PA 2gVO+V

+ Sau di€ém tuong duong (V.C > V,.C,, F>1)
pH dudc quyét dinh bdi lugng NaOH du

V.C- V,.C,
V,+V

[ NaOH | =

V.C- V,.C,

=> pH =14+ 1g

V,+ 'V



Vi du:Vé dudng chuin d6 khi chuan do 20 ml CH,COOH 0,1M bing
dung dich NaOH 0,1M . Biét rang pKa ciia CH,COOH bing 4,75

Phan ¢ng chuin do:
CH,COOH + NaOH - NaCH,COO + H)O
Hay CH,COOH  + (TH -~ CH,COO" + H,0O

T

20x0,1 Vx0,1

=2 VNaOH: Vo = 20 ml



NaOH

10
18
19.8
19.98

20

20.02
20.2
30
40

0.1

0.5
0.9
0.99
0.999

1.001
1.01
1.5

CONG THUCTINHpH  pH

1 1
pH = EpKA - ElgC0 2,70
3,79
4,75
V,.C,- V.C

pH:= pK, - Ig—° Ve 5,70
' 6,74
1,74
1 1. V,C, 872

H= 7+ —pK,+ 1 :

P 2p 2 gV +V

9,69

(C.V-C,.V,) 10,69
(V,+V) 1230
12,52

pH=14-1g

GHI CHU

SS% =-0,1%

Pi€m tuwong
duong

SS% =+0,1%



pH

Chuan d acid y&u bing baz manh
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Weak Acid/Strong Base Titration

50.0mL 1.0M acetic acid
&

note: want

change color in

1.0M NaOH
) K} indicator which will
starting

pH equivalence/v

point

midpoint pH

this region

10 20 30 40 50 60
mL Base

70

80

90




Titration of weak acid CHLCO0H 01N [0 cne] with strong base HaOH 0.1M
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NHAN XET
+ Chuin dd acid yé&u bing bazd manh c6 pH,, >7
Acid cang yéu pH,, cang 16n
+ Acid cang y€&u va ndong do cang lodng budc nhdy cang nhd.

+ Budc nhdy cda dudng chuin do acid y&u bing baz manh nhd hon rat
nhiéu so v6i budc nhdy cla dudng chuin do acid manh bing baz manh

cO cung nong do.

+ Chon dugc chi thi phenolphtalein ma khong chon dudc chi thi
metyl do.

+ PE€ tranh su pha lodng lam buéc nh3y cang nhd nén ding dung dich

A s A A
chuin c6 nong do = 10~



2. Chuan do bazd y&u bing acid manh

Gid st tién hanh chuian do V,ml bazo yéu BOH C, mol/l biing acid
manh HC] C mol/I.

Goi K, 1a hiing s0 bazd ciia BOH.

V ml 13 thé tich HCI cho vio trong ting thdi diém cla qud trinh chuin

do. mo CV
F: miic do bazd da dugc chuan do C,.V,

Phan ting chuin do
BOH + HCI

BCl + H,0

Hay BOH + H* = B+ + HO
) . ] 1
+ Khi chua ti€n hanh chuin do (V=0, F=0): pH = 14- EpKB t ElgCo

pH dudc quyét dinh bdi baz yéu BOH ban dau.



+ Trudc di€m twong duong ( V,C, > CV, F<1)
pH dudc quyét dinh bdi hé dém BOH + BCl
V,.C,- V.C [BCI] - V.C
V,+ V Vot V

V,.C,- V.C
H=14- pK, + 1lg—/——
p Phyg ™ Ig VO

[BOH]=

+ Tai di€m tuong duong (V,C, = VC, F=1)
pH dudc quyét dinh bdi dung dich BCl
1 1 V.C

H=7-—pK,-—1
p 2pB ngO+V

+ Sau di€ém tuong duong (V,C,<VC, F>1)

pH dudc quyét dinh bdi lugng HCI du
V.C-V,C,

V.C-V,.C, pH = -lg
V,+ V

[HCI)3 Vot V



Vi du: Chuan d6 50ml dung dich NH,0,1M bing dung dich HC1 0,1M.
Biét K, ctia NH, 1a 1047

Phan ¢ng chuin do:

NH, + HCl = NHCI

Hay NH, + H* = NH/

Tai di€m tudng duong V., chuin do hét
0.1x25

= 25ml

VHCZ - VDTD

9



HCl

25
45
49.5
49.95

50

50.05
50.5
75
100

0.1
0.5
0.9
0.99
0.999

1.001
1.01
1.5
2

CONG THUC TINH pH

pH = 14- %pKB t %lgCO

V..C,- V.C
H=14- pK, + lg——"
p PRy le ==
| 1 V.C
H=7- —pK,- -1
P P ZgVO+V
V.C-V.C
pH = -lg 20
V,+V

pH

11,12

10,20
9,25
8,29
7,25
6,25

5,27

4,30
3,30
1,69
1,47

GHI CHU

SS% =-0,1%

Pi€m tuong duong

SS% =+0,1%
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Chuan d baz y&u bing acid manh




Titrakion of weak. baze [50 o]

NH4EIH M with ztrong acid HCTOM
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5
b, 5.25
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Eletyl db PHg, = D27 B dc nhay pH
J-
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NHAN XET
+ Chuin dd baz yé&u bing acidmanh c6 pH.,, <7
baz cang yéu pH,, cang bé
+ baz cang yéu va ndng dd cang lodng budc nhdy cang nhd.

+ Budc nhdy cda dudng chuian do baz yéu bing acid manh nhd hon rat
nhiéu so v6i budc nhdy cla dudng chuidn do baz manh bing acid manh

cO cung nong do.

+ Chon dugc chi thi Metyl do ma khong chon dugc chi thi
Phenolphtalein.

+ PE€ tranh su pha lodng lam buéc nh3y cang nhd nén ding dung dich

A s A A
chuin c6 nong do = 10~



Kjeldahl Nitrogen Analysis
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Kjeldahl Nitrogen Analysis

Phudong phap Kjeldahl
organic C, N, O ----- >NH + CO, + HO
The resulting NH; 1s neutralized with NaOH

and the resulting NH;, 1s steam distilled into

a flask containing an excess amount of a
standardized HCI solution.



Kjeldahl Nitrogen Analysis

Kjeldahl digestion
NH, + OH ---- > NH,, + HO

The excess HCI is back titrated with a
standard solution of NaOH. The
number of moles of nitrogen in the
sample equals the difference in the total

number of moles of HCI and the number
of moles of NaOH.



3. Sai sd chi thi trong qud trinh chuin do
a. Chuian d6 mot don acid y&u bing mdt baz manh

1 1 V.C
H.. =7+ —pK + —1
P Zp 4 ZgV0+V

> 7

+ Néu chi thi ¢6 pT > pH., : K&t thic chuan do sau diém tuong
duong. Thira dung dich chuan NaOH giy sai s thira : SS%OH—

+
SS%,,.. = 1077 '€ 100
C,C

+ Néu chi thi c6 pT < pH., : K&t thic chuan do trudc di€m tuong
duong. Phép chuan dd mic sai s6 thi€u (do dung dich con du acid chua
dugc chudn hét) va dudc goi 1a sai s6 acid yéu HA

SS%,,



Trudc di€m tuong duong ton tai cdc cin bing

HA - H* + A (1) g-laME] K _[A]
NaA = Nat + A- ' [HA] [H'] [HA]

+ Lugng acid chua chuan do Co-Vo— C.V = [HAL(V+V)

+ Lugng acid dem chuan @6 C,V, = ([HA] + [A]).(V,+V)

SS%. . = - [HALLtV) g, 100 100
(HA]+ [A"].(Vy + V) 14 1A X,

+ [HA] [H')
S L e
[H ]+ K,

SS%,,, =

Két thic § pH = pT => [H*] = 10?7

1077

- —————.100
107+ K,

SS%,,, =



Vi du:Tinh sai s6 chi thi khi chudn §6 CH,COOH 0,1M bing NaOH
0,1M véi cac chi thi .
a. Metyl da cam (pT =4)
b. Phenolphtaléin (pT = 9). Biét ring CH,COOH ¢6 K, = 1047
Gidi 1 1. VC
H,, =7+ —pK, t+—lg—
Pp ’ PA 7 g VoV

= 8,72

a. Néu dung Metyl da cam : pT = 4 < pH., = 8,72. K&t thiic trudc di€m
tuong duong, bi sai s6 SS%; s

0 -t 107" _ ;
SS%ya = i 100 o g 1007 - 8490%

b. Néu dung Phenolphtaléin pT =9 > pH., = 8,72. K&t thic sau diém
twong duong, bi sai s6 S5% -

+
ss%,_ = 10714 Cot €

100z 10°5 2L* O

0 0,

100 = 0,02%




b. Chuin dd mot don baz yéu bing mot acid manh
1 1 V.C
Hz7- —pK, - —I
p 2p BT gVo PV
+ Néu chi thi ¢6 pT > pH., : K&t thiic chuan do trudc di€m tuong
duong. Phép chuan dd mic sai s6 thi€u (do dung dich con du baz yé&u
chua dugc chudn hét) va dudc goi 1a sai s6 baz yéu BOH  SS%y0y

<7

+ Tru6c di€m tuong duong ton tai cdc cin bing :

BOH = B* + OH (1)
BCl = B + CI
¢ - BLOH] K, . [B]
®  [BOH] [OH ] [BOH]

+ Lugng baz chua chuan : C,.V,— C.V = [BOH].(V,+V)

+ Lugng baz dem chuan:  C,V,=([BOH] + [B*]).(VO+V)



[BOH].(V, + V) 100 100

0 - - - - =

([BOH]+ [B']).(V, + V). e BT
[OH ] [BOH] [OH ]
0 = - 100
S5 A)BOH [OH ]+ K,
Két thic & pH=pT O [H*]=10"°T I [OH"]=10°rT-14
10pT-14
0 -
SS% oy = - 0T K, .100

+ Né&u chi thi c6 pT < pHTD : K&t thiic chuian do sau diém tuong
duong.Thira dung dich chuan HCI gay sai s6 thira  SS%
H

+

C+C
SS% = 107P. 0 100
Yo C,C




Vi du: Tinh sai sé chi thi khi chuan do NH, 0,1M bang HC1 0,1M
v4i cac chi thi :
a. Metyl da cam (pT =4)
b. Phenolphtaléin (pT = 9). Biét ring NH, ¢6 K, bing 1047
1 1 V.C - 5.07

H= 7- —pK, - 1
Giadi P 2P 5 gV Y,

a. Néu dung Metyl da cam : pT =4 < pH,, = 5,27. K&t thiic sau
diém tuong duong, bi sai s8 SS5%

SS%H+ = 107"

+

H

1 C+ C L0140,

——20.100= 10°

OC 09

100 = 0,2%

b. Néu dung Phenolphtaléin pT =9 > pHTD = 5, 27. K&t thiic trudc
di€m tuong duong, bi sai s6 SS%_

lopT- 14 109- 14

0 = - =" = -35,99%
SS A)BOH - 10pT-l4 + Kb 100 109'14 + 10-4,75 0




V. CHUAN PO MOT DA ACID YEU BANG BAZO

MANH VA CHUAN PO MOT PA BAZG YEU BANG
ACID MANH

1. Chuin d6 mot da acid y&u bing bazd manh

Gia st chuin d6 V, ml dung dich da acid yéu H,A C, (mol/l) bing
NaOH C (mol/l).

Goi K, k_,, K, 1an lugt 1a hing s6 acid nic 1, 2, va 3 ctia H,A

V (ml) 14 thé tich cia NaOH cho vao trong tiing thdi diém cta qué

trinh chuéan do. CV
. . F = :
F : mdc do acid da dudc chuan do
* ° * CO .VO

Khi cho NaOH vao dung dich H A sé xdy ra qud trinh gi?



Phan ting chuian do
Nacl: HA + NaOH - NaH,A + HJO
Nac 2: NaH. A + NaOH - NaHA + HJO

Nac3: Na,HA + NaOH - Na,A + H)0
C6 may diém tuong duong khi chuan do H,A bing NaOH ?

DTD 1 khi CV=C,V,
PTD 2 CV =2C,V,
DTD 3 CV =3C,V,

+ Khi chua ti€n hanh chuidn d6 ( V=0, F=0)
pH cua dung dich dugc tinh theo H,A C, (mol/l)

Néu K >> K _, >> K ., thi pH cla dung dich dudc tinh nhu 1 acid
yéu don chiic



[H' ] VGK,

+ Truéc diém tuong dueng 1 (VC < V,C,,F < 1):
pH cua dung dich dudc tinh theo hé dém H,A va NaH,A
CVy- CV CV
y | NaH ,A] = ey
C H.A CV,- CV
“Cc, “[NaH,A] “ CV

[H,4]=

+ Tai diém tuong duong 1 (VC=V,C,,F=1):

pH cla dung dich dugc tinh theo mudi NaH,A

[H']= JK,K,,




+ Sau diém tuong duong 1 va trude diém tuong duong 2
(V,C,<CV<2V,C,,1 <F<2)

pH cua dung dich dudc tinh theo hé dém NaH ,Ava Na,HA
cV,-cv-cy, _ 20V,-CV

[NaH ,A]=
Vo+V Vo+V
[Na,HA] = V-Gl
V.+V
ek INaHAL o 26, - CV

“[Na,HA] —“ CV-CV,
+ Tai diém tueng duong 2 (CV =2C,V,, F=2)

pH cia dung dich dudc tinh theo mudi Na,HA

[H']= KK,




+ Sau diém tuong duong 2 va truée diém tudng duong 3
(2C,V,<CV <3 C,\V,,2<F<3)

pH ctia dung dich dugc tinh theo hé dém Na,HA va Na,A

¥ Na,HA
|H |- Ka3[ 2 ]
[Na,A]
[ Na,HA] = CoVy = (CV - 2CV,y) _ 3GV, - €V
2 Vot V VotV
[Na,A] = CV - 2C),
VotV
3C.V,- CV
"= 0”0
[H ]_ Ka2

CV-2CV,



+ Tai di€ém tuong duong 3 (CV =3C,V, , F =3)

pH clia dung dich dudc tinh theo mudi Na A

S 14"

[Na,A]= [4 ]_V0+V
|OH |= |K,, Co
VotV

+ Sau diém tuwong duong 3 (CV >3C,V,, F> 3)

pH cia dung dich dudgc tinh theo NaOH du

CV-3C,V,
Vo+V

[NaOH = [OH =



Vi du: V& dudng chuin do 35 ml H,PO,0,1M bing NaOH 0,1M
Cho biét H,PO, ¢6 pK_, =2,12; pK , =7,21; pK_, = 12,36.

Phan #ng chuan do:

Nac1: HPO, + NaOH - NaH,PO, + H,O
100x0,1 100x0,1 100x0,1

Néc 2: NaH,PO, + NaOH - Na,HPO, + H,O

100 x0,1 2x 100 x0,1 100 x0,1
Nac 3: Na,HPO, + NaOH - Na,PO, + H),O

100 x0,1 3x 100x 0,1  100x0,1



\Y DU: V& dudng cong chuin do 35 mL
of HPOO0.IM bing 0.00, 15.00, 35.00,
50.00, 70.00, and 90.00 mLL NaOH 0.1 M.

K =7.11X10°M

K,=634X10°M



VIDU: V& dwdng cong chudn do 35 mL of
H,PO,0.1M biang 0.00, 15.00, 35.00, 50.00,

70.00, and 90.00 mL NaOH 0.1 M. K, = 7.11
X10°M K,=634X10%M

Tai 0.00 mL NaOH cho vao, diém bit dau

[H'1= JK,Chyro,

[H']= +7,11.107°.0,1 = 2,67.107>

pH = 1,574



Tai thdi di€m 15.00 mL NaOH cho vao,
V,*C, > V*C, viing dém thit nhat

(V,*C) -(V*C)

[H PO4] excess 0T TTT
(V,+V)
'H PO+ (35.0.D- (A5.0D) _ , 102y
(35+ 15)
[H,P0;1= <= 220510y

Vo+V 15+ 35



Tai thdi di€m 15.00 mL NaOH cho vao,
V,*C,>V*C, ving dém thi nhat

[H,PO,]. = 4.000x10°M
[H,PO,] = 3.000x10°M
[HPO,]. . 4.000x10'M
[HOT = K, # —eeeer b0 = 711107 % e
[H,PO;,] 3.000x10°M

=9.48x10°M  pH =2.023



Tai thdi diém 35.00 mL NaOH cho vao,
V*C,=V*C , di€ém tuong duong 1

[H' 1= \Jk, k., = {7.11.10°.634.10° = 2,12.10°°

pH= 4,673



Tai thdi diém 50.00 mL NaOH cho vio,
2%V #C, > V*C, viing dém thi 2

2%V, % C)) - (V * C
[HPO,], . = ------- V"S- V7O

CXCCSS



Tai thdi di€m 50.00 mL NaOH cho vao,
2%V, *C,>V *(C, vung dém thu 2
~(2(35mL)*(0.1M)) - ((50. mL)*(0.1M))

[H2PO4] excess T TTTTTTTTTTTTTmm T T T T e
(35 + 50)mL

= 2.353x10°'M



Tai thdi diém 50.00 mL NaOH cho vio,
2%V #C, > V*C, viing dém thi 2
[HPO:] = 2.353x10'M

SSSSSS

V*C)-(V,*C
[HPO Y] = R )TN



Tai thdi diém 50.00 mL NaOH cho vio,
2%V, *C >V *C, vung dém thu 2

[H,PO,]. = 2.353x10'M
50 mL)(0.1M) - (35 mL)(0.1 M
(HPO] = -0 mk )(0.1M) - (35 mL)(0.1 M)
(35 + 50)mL

= 1.764x10* M



Tai thdi diém 50.00 mL NaOH cho vio,
2%V *C, >V*C, vung dém tht hai
[HPO,].. = 2.353x10'M

[HPO] = 1.764x10° M

[H,PO,], .. 2.353x10'M
[HO] = K, * -ommee 25 = 6.34X10% # oo
[HPO,"] 1.764x10°M

= 8.46x10* M

pH="7.073



Tai thdi di€m 70.00 mL NaOH cho vao,
2%V, *C,=V *C, di€ém tuong duong 2.




Tai thdi di€m 70.00 mL NaOH cho vao,
2%V, *C =V *C,diém tuong ducng 2.

[OH] = J -------------------------------------------- =7.25x10° M
6.34x10* M * (35.00 + 70.00)mL

pOH = 4.139 pH = 9.860



Tai thdi di€m 90.00 mL NaOH cho vao,
V#C > 2*V *C, , sau di€m tudng duong 2.



Tai thdi di€m 90.00 mL NaOH cho vao,
V*C>2*V, *C,,sau diém tuong ducng 2.

(35 + 90)mL

=1.600 X 10* M
pOH = 1.795 pH = 12.204



Diprotic Weak Acid - Strong Base Titration

40 50 60
Volume of Base Added




Titration of 50.0 mL of 0.10 - M
phosphorous acid with 0.10 - M NaOH

14

12

D
HPO

10

H,PO;

|-

0O 10 20 30 40 50 60 70 80 90 1
mL NaOH

0



Weak Polyprotic Acid Titration Curve

Titration of 40.00 mL of 0.1000 M H,SO, with 0.1000 M NaOH

14+
pH =9.86

12 - at second
equivalence

10 | point

[HSO,] = [SO,27]

=719 8] IS0 1=180 T
=
E -
4 -
equivalence

2 - - . oint
pK, = 1.85 ] Butfer 9" i

D : | ' I : I ; ] ' '

20 40 60 80 100

Volume of NaOH added (mL)



BAITAP

Chué4n do 50ml hon hgp H,SO, va H,PO, dung metyl da cam 1am chi
thi (pT = 4,4) hét 36,5 ml NaOH 0,05M.

Néu dung phenolphthalein 1am chi thi (pT = 10) thi hét 45,95 ml
NaOH 0,05M.

Tinh nong d6 mol ctia mdi acid trong hdn hgp.




2. Chuan d6 mét da baz yé&u biing acid manh

Gid st ti€n hanh chuian do V, ml dung dich baz yéu Na,A C,(mol/l)
biang dung dich HC1 C (mol/l)

Goi K, ,, K,,, K., 1a hing s0 baz clia Na,A

V ml 13 thé tich ctia HCI cho vao trong tirng thdi di€m cda qué trinh
chuin do

F : mtc d6 baz da dugc chuan do

cV
C,.V,

F =



Phan ting chuian do
Nacl: Na, A + HCI - NaHA + NaCl
Nac2: Na,HA + HCI ~» NaH, A + NaCl

Niac3: NaH, A + HCI - HA + NaCl
C6 may diém tuong duong khi chuan do Na,A bing HCI ?

DTD 1 khi CV=C,V,
PTD 2 CV =2C,V,
DTD 3 CV =3C,V,

+ Khi chua ti€n hanh chuidn d6 ( V=0, F=0)
pH cua dung dich dugc tinh theo Na,A C, (mol/l)

Néu K, >> K, >> K, thi pH cta dung dich dugc tinh nhu 1 baz
yéu don chiic



|OH 1= \/C,K,,

+ Truéc diém tuong dueng 1 (VC < V,C,,F < 1):
pH cua dung dich dudc tinh theo hé dém Na,A va Na,HA

cV,-CV CV
Na,A]= —-° _
[Na,A] o+ v [ Na,HA] vy
1= K C, . WaHA]_  CV
“C, “ [NayA] CCV,-CV

+ Tai diém tuong duong 1 (VC=V,C,,F=1):

pH cla dung dich dudc tinh theo mudi Na,HA

[H']= JK,,K,;




+ Sau diém tuong duong 1 va trude diém tuong duong 2
(V,C,<CV<2V,C,,1 <F<2)

pH cua dung dich dudc tinh theo hé dém Na,HAva NaH A
CV,-cv-Ccy,) _2CV,-CV

[Na,HA] =
VotV VotV
Nat a1 E e
Vo+V
e kN AL V-G

“[Na,HA] ~ “2CJV,- CV
+ Tai diém tueng duong 2 (CV =2C,V,, F=2)

pH cia dung dich dudc tinh theo mudi NaH,A

[H']= (KK,




+ Sau diém tuong duong 2 va truée diém tudng duong 3
(2C,V,<CV <3 C,\V,,2<F<3)

pH ctia dung dich dugc tinh theo hé dém NaH,A va H.A

[H+]: K [H3A]
“[NaH ,A]
NaH Al CVy = (CV - 2C)V,) _ 3C ¥, - CV
? VotV VotV
(1AL CV - 2CV,
VotV
(H' 1= K CV-2CV,

“3CV,- CV



+ Tai di€ém tuong duong 3 (CV =3C,V, , F =3)

pH cua dung dich dudc tinh theo H,A

[H,A]= G

VO+ V
[11-}]: Iial 0
o+ V

+ Sau diém tuwong duong 3 (CV >3C,V,, F> 3)

pH cua dung dich dugc tinh theo HCI du

CV-3C,V,
Vo+V

[HCI]= [H]=



Vi du: V& dudng chuan do 100 ml Na,CO,0,1M bing HCI 0,1M
Cho biét H,CO, ¢6 pK_, = 6,35; pK_, = 10,32;

Phan #ng chuan do:
Niac 1: Na,CO, + HCl - NaHCO, + NaCl

100x0,1 100x0,1 100x0,1
Nac 2: NaHCO, + HCI - H,CO, + NaCl

100 x0,1 2x 100 x0,1 100 x0,1



Viem|

50
90

100

110
150
190

200
210

0,5
0,9

1,1
1,5
1,9

Cong thuc tinh [H]

[OH " |= G K,

cv
“CY, - CV

[H']= K

[H']= JK,K,,

CV-CJ,
“acy,-CV

[H']= K

[H]= \/Kal Lol
VetV
v - 2¢,,

H'=
|H ] v

11,66

10,32
9,37
8,34

7,3
6,35
5,4
3,91

2,49



14

O N & OO 00 O

Titration Da bazo bang acid manh




14

SO N & OO 0O O

Titration Da bazo bang acid manh

/

0.5 1 1.5 2

2.5

3,91




BAITAP
a. Chuin do 25 ml dung dich hon hgp Na,CO, 0,05M va NaOH 0,05M
dung phenolphthalein 1am chi thi (pT = 8). Tinh s6 ml HC1 0,1M can
dung d€ chuian dd dén khi vira mat mau hong.

b. Néu chuin do dén khi xuit hién mau hong clia metyl da cam
(pT =4,4) thi thé tich dung dich HCI cin dung 12 bao nhiéu?
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