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l Ly thuyét acid - base \

Thuyét Thuyét Bronsted . _
: ~ Low Thuyét Lewiss
Arrhenius ry (1923)

(1884) (1923)

=

Tao H* hay OH- 2. ias
g X 2. Trao doi doi
trong I(I:illrjcrylcg dich Trao d6i proton electron hoa tri

1. THUYET ARRHENIUS (1884)

- Acid: hop chat chira hydro va sinh ra H* trong dung

dich nuéc (HCI, CH,COOH, ...)
- Base: hop chat chira nhdm OH (hydroxyl) va sinh ra

ion OH- trong dung dich nuéc (NaOH, Ca(OH),, ...)
- Phan tng trung hoa:

2HCI + Ca(OH), —> CaCl, + 2H,0
+ 4 -
H*+ OH — H,0 °
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2. THUYET BRONSTED — LOWRY (1923)

Acid: chat cho proton (H")
Base: chat nhan proton
Cap acid — base lién hop:
Acid - base + H*
HClI > CI- + HY
NH,* > NH, + H*
H,S0, > HSO, + H*

- Phan rng acid — base: phan rng cho — nhan proton

Acid Base %_H c_§1

H:A + :B — H:B  + :A

HCI + H:0 —> H.,0'' + CI "
H:0 + NH, —>NH};'" +oH "
HCI + NH, —> NH}' + ¢I |
H.SO, + HNO; —> H,NO: "'+ HSO;"




Sw tw ion héa cua nwéc

H20(|) + H20(|) \_—\ H3O+(dd) + OH-(dd)
acid 1 base 2 acid 2 base 1

|:> H,O: luwgng tinh
Hang s6 ion hoa ctia nudc (hang sb can bang):
Ky = [H307][OH]

(H;O0*: ion hydronium)

Hang s6 ion hoa ciia nudc

Nhiét 3 (°C) K,
0 1,1.1015
10 2,9.1015
25 1,0.10
37 24,1014
45 4,0.10°14
60 9,6.1014
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Thang pH & pOH

oDién ta nong d6 H,O* hay OH- trong dung dich
lodng (néng do chat tan < 1 mol/L)

opH = - Ig[H;0"] hay [H;O*]=10FH
opOH = - Ig[OH1] hay [OH] = 10+OH

opK,, = - IgK,, (o

THANG PH

The pH Scale

Hydrochloric acid Lemon Apple Barnamna Water Baking soda A onéa Dirain cleaner

https://sites.google.com/al/wyckoffschools.org/ems-biochemistry/acids-and-bases



Hang so acid (hang so ion héa cua acid
trong dung méi nwéc) — D6 manh cua acid

HA g + H.O = H30% gg) + Agg)
Acid1l Base2 Acid?2 Basel
Hay

HA o) = H ga) + A o)
Hang s6 can bang: Hang so acid (hang s ion héa cua acid)

KK, - [HOJIAT] _ [H A ]
[HA] [HA]

K, cang lon < acid cang manh

Acid K

a pi(az 'Igi<a
HCI 1,0.107 -7,0
HNO, 4,5.10" 3,35
CH;COOH 1,8.10° 4,74
HOCI 3,5.108 7,46

HCN 4,0.101° 9,4
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Hang s6 base (hang s6 ion héa cua base
trong dung méi nwéc)— PO manh cua base

B(dd) + HZO(D ;\ HB+(dd) + OH-(dd)
Basel Acid2 Acidl Base?2

Hang s6 can bang: Hang s6 base (hang so ion hoa cua base)

K=K, — [HB"][OH ]
[B]

K, cang lon < base cang manh

‘= ), (CHY,NH 7,4.10 3,13
T " (CHyNH, 5,010 3,30
S (CH)N 7,410 4,13
5 NH, 1,8.10° 4,74
S (C4HgNH, 4,2.1010 9,38



MOT SO ACID MANH & BASE MANH

6 Strong Acids 6 Strong Bases

HCIO, - perchloric acid LiOH - lithium hydroxide
HCI — hydrochloric acid NaOH — sodium hydroxide
HBr- hydrobromic acid KOH — potassium hydroxide
HI - hydroiodic acid Ca(OH), - calcium hydroxide
HNO, — nitric acid Sr(OH). — strontium hydroxide
H,SO, — sulfuric acid Ba(OH), — barium hydroxide

Cap acid — base lién hop

Acid - Base lién hop + H*
HSO, - SO,* + H*
H;O* — H,0 + H*
HCI — CI- + H*
NH,* — NH, + H*
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< _IATH]
[HA]

Base Ilén hUp A-(dd) + H20(|) S HA(dd) + OH-(dd)

_ [HAJ[OH ]
° [A]

Cap acid — base lién hop

_[ATIIH"] [HAJ[OH"]

K,.K, . =
[HA] [A~]

a

=[H"1OH 1=K,

$Tai 25°C: K.K, =K, =104

Acid cang manh — base lién hop ciia N6 cang yéu
Base cang manh — acid lién hop ciia N6 cang yéu
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X&c dinh base lién hop cia CH,COOH va tinh hang so base tuong
ung. Cho biét hang s6 acid cia CH,COOH la 1,8.10°.
Dimethylamin (CH,),NH 1 base hiru co ¢6 pK, = 3,13. Tinh hang
s6 acid cua acid lién hop cua base trén?

ACID BDA NAC
Néc 1: H,PO, = H* + H,PO,
_ [H'][H,PO,] _ 725103
" [HPO,] e
Néac 2: H,PO, .= H* + HPO,*
_MH'IHPOL ] _ g 34 40
% [H.PO.] T
Nac 3: HPO,> = H*+ PO,
— [H+][Poii] — 1 26.1 0—12

= [HPOZ]
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ACID PA NAC

Acid da nic:
Kal >> Ka2 > Ka3 >

D6 manh cua acid giam dan:
H,PO,> H,PO, > HPO,*

Do manh cua base lién hop ting dan:
H,PO,” <HPO,> < PO*

BAI TAP

Cho biét acid lién hop cua cac tiéu phan sau: H,0, OH-, I,
AsO,%, NH,~, HPO,2", NO,™?
Cho biét base lién hop cta céc tiéu phan sau: H,0, HS-, HCI,
PH,*, CH,OH?
X&c dinh chat nao 1a acid, chat nao la base va cac cip acid/base
lién hop trong cac phan rng sau:

NH, + HBr = NH,* + Br

NH,” + HS" = NH, + H,S

HSO,- + CN- = SO, + HCN

CH,COOH + NO,” = CH,COO~ + HNO,
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TINH ACID CUA HYDRACID (ACID BAC HAI)

Hydracid: H X |5_+| 5>—<
X: nguyén t6 ¢ d6 &m dién 1on hon A

CAcC yéu t6 anh hwéng dén cuwong dp acid:
Do phan cuc cua lién két H — X: lién két ¢d d6 phan cuc 1on
(chénh 1éch @ am dién 16n) — tinh acid manh (chu ki)
Do beén lién két H — X: lién két cang kém bén — tinh acid
manh (phan nhom)

Vi du:

Tinh acid: CH, <NH;<H,O <HF

ADAD: 03 <06 <13<18 (véu t6 anh huéng
manh)

NL lién két: 413 391 463 565 (kJ/mol)

Vidu:

Tinh acid: HF << HCI < HBr <HlI

NL lién két: 565 432 366 299 (kJ/mol) (yvéu tb
anh hwéng manh)

ADAD: 1.8 >09 > 0,7 > 04

12
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TINH ACID CUA OXYACID (ACID BAC BA)
Oxyacid: MO, (OH),(H),

©)=M-(©-H),

(H),

C4c yéu t6 anh huong dén cuong do acid:
S6 oxy ndi d6i voi NTTT (x)
Kha nang phan cuc caa NTTT (d0 &m dién cua NTTT)

- -c I' .
’, . S
Vidu OH
: hypochlorous
acid

SOOXH +1

SH O 0

K, 3,0.10°8
Vi du:

b6 am dién cua NTTT
K

a

o’ch" OH
chlorous
acid

+3
1
1,1.102

HCIO
3,0
3,0.108

0
R/
0=~ oH
chloric
acid

+5
2

rat lon

HBro
2,8
2,5.10°°

o] O
N Ay

o’fCI“‘*OH

perchloric
acid

+7
3

rat 16n
HIO

2,5
2,3.10:
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TiNH ACID CUA CAC HOP CHAT DAN XUAT TU OXYACID

Cac dan xuit:

Oxid: y=z=0
Hydroxide: x=z=0
Oxyhydroxide: ~ z =0 va M la céc cation kim loai

Cuong d6 acid: gia tang theo tac dung phén cuc cuia M

BAI TAP
So sanh tinh acid cua cac cap acid sau va giai thich: H,SO, va
H,SO,; H;PO, va H,PO,; HNO, va HNO,.
So sanh tinh acid va giai thich:
HNO,, H;PO,, H;PO,
H,CrO,, H,CrO,, HCrO; va H,CrO,
H,0, H,Se, H,S
H,S, HS~, HCI, HI
So sanh tinh base cua cé4c tiéu phan sau:
OH-va O*
S?,FvacCl
Fe(OH), va Mg(OH),

14
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TiNH ACID VA BASE CUA DUNG DICH MUOI TRONG
DUNG MOI NUQC

Phdn vwng thiy phdn: phan rng v6i dung moi H,O
Anion thiiy phdn: méi truong kiém
A"+ H,0 & HAMD- + OH-
Cation thiiy phan: moi truwong acid
C™ + H,0 = C(OH)M-+ + H*
Cac ion don gian (Mg?*, Na*, Fe?*, CI-, 0%, S%, ..))
| g |16m, r,, nhd < qua trinh thity phan manh

Muéi tir acid magnh & base manh (NaCl, KNO,, ...)
Cation: acid lién hop cua base manh

— tinh acid yéu

— khong thuy phan
Anion: base lién hop cua acid manh

— tinh base yéu

— khong thuy phan

$ PH ciia dung dich = pH cua H,0: trung tinh

15



18/3/2019

Muéi tir acid manh & base yéu (NH,NO,, FeCl,...)
Cation: acid lién hop cua base yéu — tinh acid manh
C™+H,0 = COH)M™D*+ + H* K,
NH,* + H,0 = NH,+ H,0* K, = 1092
Fe3* + H,0 = Fe(OH)," + H* K, =102
Anion: base lién hop ctia acid manh — tinh base yéu

pH ciia dung dich: tinh acid yéu

Muéi tir acid yéu & base manh (Na,S, K,COs...)
Cation: acid lién hop cta base manh — tinh acid yéu
Anion: base lién hop cua acid yéu — tinh base manh

A"+ H,0 = HACD- + OH- Ky
SZ- + Hzo ? HS- + OH- Kb = 10-1’09
C032_ + Hzo : HCO3_ + OH_ Kb = 10_3’67

$ pH ciia dung dich: tinh base yéu

16
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Muéi tir acid yéu & base yéu (NH,HCO,, Pb(CH,COO0),...)

Cation: acid lién hop cta base yéu — tinh acid manh

C™ + H,0 = C(OH)M-D* + H* K,
Anion: base lién hop cua acid yéu — tinh base manh
A™ + H,0 = HAMD- + OH- K,
PH ciia dung dich
K, <K, Base
K,=K, Trung tinh
K,> K, Acid

PHAN NG THUY PHAN CUA HQOP CHAT CONG HOA TRI

Hop chét cong hoéa tri:
Lién két gitra cac nguyeén tir: lién két cong hoa tri phan cuc yéu
Lién két gitra cac tiéu phan (phan tir): lién két yéu (VDW)
Tinh chat:
Khdng phan li trong dung dich nude
Thuy phéan: oxyacid & hydracid
Vidu:
2 H,0 + SO,Cl, — 2 HCI + H,SO,
BCl, + 3 H,0 — B(OH), + 3 HCI
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BAI TAP

Alanine la mdét amino acid c¢6 cbng thuc
NH,CH(CH;)COOH. Trong moi truong acid manh, nhom
amino bi proton hda va chuyén thanh *NH,CH(CH,)COOH.
O dang proton hoa nay alanine 1a acid hai nic v6i pK,; (phan
ly H* tr - COOH) = 2,34; pK,, (phan ly H* tir - NH;* ) =
9,69. X4c dinh cac base lién hop va cac gia tri hang s base
tuong tng.

Tra céc gia tri hang sb acid cua acid H,S, H,PO,. Tl cac gia
trj hang s acid vira tra, so sanh pH cua cac dung dich mubi
cuing nong do sau: Na,S, NaHPO,, Na,PO,.

Du doan dung dich nudc cta cac mudi sau s& c6 moi trudong acid,
base hay trung tinh va giai thich? KCI, KF, NH,NO,, CaOCl,,
Fe,(SO,); (C6 thé str dung hang s6 acid hay base néu can)

Séap xép CAc chat theo thir ty ting dan tinh base:
a) F-, CI, Br-, I
b) S2, HS-
¢) CIO-, ClO,, ClO;, CIO,~
d) LiOH, NaOH, KOH
&) Sn(OH),, Pb(OH),

18
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3. THUYET LEWISS (1923)

Acid : cO orbital hoa tri tréng, c6 kha ning nhan doi
electron hoéa tri dé hinh thanh lién két cong hoa tri
Vi du: AR, Fe3t, Mg?*...

Base: c6 dbi electron hoa tri ¢6 kha nang cho dé hinh
thanh lién két cong hoa tri
Vi du: NH;, H,O, F, CI, OH-...

H F H F

H-N: + B-F —™ H-N-B-F

H F H F
Lewis Lewas
base aad
H-0
A|3+[_\\_Z.O’ _“— Sl AI il
B H H0™ | “OH,
Lewis Acid Lewis Base H-O
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NIACIN ADENINE

O NH-
b
S OH NN

\
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