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THUYET ARRHENIUS (1884)

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

Base: hop chat chira nhom OH (hydroxyl) va
sinh ra ion OH- trong dung dich nudc
Phan tng trung hoa:
H* + OH — H,0
lon hydronium:
H* + H,O0 — H;0*

THUYET BRONSTED — LOWRY (1923)

Acid: chat cho proton (H*)
Base: chat nhan proton
Cap acid — base lién hop:
Acid — Base lién hop + H*
NH,* —> NH, + H*
HSO, — SO + H*
H,0* — H,0 + H*
HCl - ClI+ H*

CuuDuongThanCong.com https://fb.com/tailieudientucntt 2


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

- Phan Ung acid — base: phan tng cho — nhan
proton

Acid Base CA+1 c_§1
H:A +:B —> HB +:A

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

Sw tw ion hdéa cua nwéc

HZO(D + H20(|) = HSO+(dd) + OH-(dd)
acid1l base 2 acid 2 base 1

IZ> H,O: luwéng tinh

Hing s6 ion héa cua nude (hiang s6 can bang):
Kw = [H,O*][OH]

(H;O*: ion hydronium)
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Hang so ion hoa cua nudce

Nhiét d9 (°C)

0
10
25
37
45
60

Thang pH & pOH

Ky
1,1.1015

2,9.10%°
1,0.10-14
2,410
4,0.10-%
9,6.10-14

Dién ta nong d6 Hy0* hay OH- trong dung dich
lodng (nong do chat tan <1 mol/L)

pH = - 19[H;07]
pOH = - Ig[OH7]
pP(w = 'ng§N
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hay [H,0*] = 10°H

hay [OH] = 107oH
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THANG PH

The pH Scale

Hydrochloric acid Lemon Apple  Banana Water Baking soda Amimonéa Drain deaner

https://sites.google.com/a/wy ckoffschools.org/ems-biochemistry/acids-and-bases

Hang s6 acid — D6 manh cua acid

HAGg) + HOq) = H3O0%q) + Ay
Acidl Base2 Acid2 Basel
Hay
HA(dd) = H+(dd) + A-(dd)
Hing sb can bang: Hang sb acid (hang sé ion hoa cua
acid)
CHTAT]

" HA] ©
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K, cang lon — acid cang manh

Acid K, pK= - IgK,
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

'&3 HCN 4,0.1010 9,4

Hang so base — Pd manh cua base

B(dd) + H20(|) = HB+(dd) + OH_(dd)
Basel Acid2 Acidl Base?2

Hing s6 can bang: Hang s6 base (hing s6 ion
hda cua base)

KK —HBIOH ]
[B]
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oKy cang lon < base cang manh

Base K,
*(CHQZNH 7,4.104
(CH5)NH, 5,0.104
T (CHyN 7,4.105
NH, 1,8.10

(CeH)NH, 4,2.1010

Base ma

MOT SO ACID MANH & BASE MANH

pKy,= - 1gK,

3,13
3,30
4,13
4,74
9,38

6 Strong Acids 6 Strong Bases

HCIO, ~ perchloric acid
HCI — hydrochloric acid

LiOH - lithium hydroxide
NaOH - sodium hydroxide

HBr- hydrobromic acid KOH - potassium hydroxide

HI - hydroiodic acid
HNO, — nitric acid
H,SO; - sulfuric acid
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Ca(OH), - calcium hydroxide
St(OH), - strontium hydroxide
Ba(OH), — barium hydroxide
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PO manh cua cap acid — base lién hop

« ATH]
[HA]

oBase lién hop: A’ yq) + H,O() = HAGg) + OH )

_[HAJ[OH ]
i [A’]

o Cap acid — base lién hop

k. _[ATTH'] [HAJOH ]
TP HAL O [AT]

=[H'HOH ]=K,

o Tai 25°C: K,.K, = K, = 104

»Acid cang manh — base lién hop ciia né cang yéu

Base cang manh — acid lién hgp cua no cang yéu
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ACID PA NAC
Néc 1: H,PO, = H* + H,PO,

k. = IHPO_ 7 o5 400
- [H,PO,]
Nac 2: H,PO, .= H* + HPO,>
— HLPO“ =6.31.1 0?8
% [H,PO;]
Nic3:  HPOZ = H* + PO
+ 3-
. — [H ][PC2)-4 ]:1’26.10712
* [HPOZ]
ACID DA NAC

Acid da nic:
Kal >> Ka2 > Ka3 Z

D6 manh cta acid giam dan:
H;PO, > H,PO, >HPO,*
D6 manh ciia base lién hop ting dan:

H,PO, < HPOZ <PO*
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BAI TAP

Cho biét acid lién hop cua céc tiéu phan sau: H,0, OH-, I,
ASO437, NH,", HPO427, NO,™?
Cho biét base lién hop ctia cac tiéu phan sau: H,O, HS™,
HCI, PH,*, CH;OH?
Xac dinh chat ndo 1a acid, chit ndo la base va cac cip
acid/base lién hgp trong céac phan ung sau:

NH, + HBr = NH,* + Br

NH,* + HS~ = NH, + H,S

HSO;= + CN™ = SOz + HCN

CH,COOH + NO, = CH,COO- + HNO,

—
=

—_

=

TINH ACID CUA HYDRACID (ACID BAC HAI)

Hydracid: H.X & &
X: nguyén t6 c6 do &m dién16n hon H-X
+—

CAC yéu t6 anh huwéng dén cwong dé acid:
Do phan cuc cua lién két H— X: lién két co d¢6 phan cuc 16n
(chénh 1éch d6 &m dién16n) — tinh acid manh (chu ki)

Do bén lién két H — X: lién két cang kém bén — tinh acid
manh (phan nhom)
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Vi du:

Tinh acid: CH, <NH; < H,0 <HF

ADAD: 03 <06<13<18 (véu t5 anh huong
manh)

NL lién két: 413 391 463 565 (k/mol)

Vi du:

Tinh acid: HF < HCI < HBr < HlI

NL lién két: 565 432 366 299 (kJ/mol)
anh huéng mgnh)

ADAD: 18>09 > 07 >04

TINH ACID CUA OXYACID (ACID BAC BA)

- Oxyacid: MO(OH),(H),
= M: nguyén tir trung tdm (NTTT)

©)=M=-(0-H)
(H),

Céc yéu t6 anh huong dén cuong do acid:
S6 oxy ndi d6i voi NTTT (x)
= Kha nang phan cuc cua NTTT (d0 am diénctua NTTT)
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Vid ;O O\IO
i u R KRS R/ AT/
I\ on 0% o 0*“~on 0?"~on
hypochlorous chlorous chloric perchloric
acid acid acid acid
S60XH  +1 +3 +5 +7
S6 0" 0 1 2 3
K, 3,0.108 1,1.102 rat 1on rat 1on
Vi du: HCIO HBroO HIO
b0 am dién cua NTTT 3,0 2,8 2,5
Ka 3,0.108 2,5.10° 2,3.1011
BAI TAP

So sanh tinh acid cua cac cap acid sau va giai thich:
H,SO3; va H,SO,; H3PO3 va H3PO,4; HNO, va HNO3.
So sanh tinh acid va giai thich:

HNO;, HyPO,, H;PO,

HCIO,, HBrO;, HIO,

H,CrOQ,, H,CrO,, HCrO; va H;,CrO,

H,0O, H,Se, H,S

H,S, HS—, HCI, HI
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http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

ACID VA BASE:
PH CUA DUNG DICH MUOI

o Phdn wng thuy phdn: phan ing v61 dung méi H,O
- Anion thiiy phén: méi trwong kiém
A™ + H,0 = HA®D- + OH-
- Cation thuy phan: moi truwong acid
C™ + H,0 = C(OH)(™D+ + H*

Phan rng thiy phén tang: q (dién tich) 16n & r ion nho

ACID VA BASE:
PH CUA DUNG DICH MUOI

o Mudi tir acid manh & base manh
- Cation: acid lién hgp ctia base manh
— tinh acid yéu
— khong thuy phéan
- Anion: base lién hop cta acid manh
— tinh base yéu
— khong thuy phan

» pH ciia dung dich = pH ciia H,0: trung tinh
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ACID VA BASE:
PH CUA DUNG DICH MUOI

VD: Mubi ndo sau day xuat phat tir acid
manh va base manh?

Na;PO,, Nal, CaCO, LiF, BaSO,, KCIO,,
FeCl,

TiNH ACID VA BASE CUA DUNG DICH MUOI

Mudi tiv acid manh & baseyéu (NH,;NO,, FeCl,...)
Cation: acid lién hop ctia base yéu — tinh acid manh
C™ +H,0 = C(OH)™D* + H* K,

Anion:base lién hop ctia acid manh — tinh base yéu

$ pH ciia dung dich: tinh acid yéu
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TiNH ACID VA BASE CUA DUNG DICH MUOI

Muéi tir acid yéu & base manh (Na,S, K,CO;...)
Cation: acid lién hop cua base manh — tinh acid yéu
Anion:baselién hop ciia acid yéu — tinh base manh

A" + H,0 = HAMD- + OH- Kp

$ pH ciia dung dich: tinh base yéu

TiNH ACID VA BASE CUA DUNG DICH MUOI

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

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

C™ + H,0 = C(OH)™D* + H* K,
Anion: base lién hop cta acid yéu — tinh base manh
A" + H,0 = HAM™YD- + OH- K,
PH cuia dung dich
K, <K, Base
K, =K, Trung tinh

K, > K, Acid
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Acid : c6 orbital hoa tri tréng, c6 kha ning nhan doi
electron hda tri dé hinh thanh lién két cong hda tri
Vi du: AR, Fe3*, Mg?*...

Base: cO doi electron hoa tri c6 kha niang cho dé hinh
thanh lién két cong hda tri
Vi du: NH3, H,O, F-, CI, OH- ...

DO BEN PHUC CHAT
NTTT + Ligand = phirc chat

Can bang: K = B: hang s6 bén ctia phtrc chat
K cang 16n: phtrc chat cang it phan li — cang bén
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CU2* + NH3 = Cu(NH,)2*

CU(NH;)2* + NHs = Cu(NH,),2*
CU(NH3),2* + NHy = Cu(NHz)32*
CU(NH3)s2* + NHy = Cu(NHy),2*
CU(NH3),2* + NHy = Cu(NHy)s2*

CU(N H3)52+ + NH3 = CU(N H3)62+

Tong: Cu?* + 6NH; = Cu(NH,):2*

Cu(NH,)?
KCuNH 2+:'Bc:uNH 2*:[ 2(+ 36:!5
(NH3)5 (NH3)5 [Cu ][NHg]

BAI TAP

boc tén hop chat, xac dinh loai lién két hoa hoc tdn tai
trong hop cht, viét cac phuong trinh phan tng c6 thé
xay ra khi hoa tan hop chat vao nudc?

Ka[Fe(CN)e]

[Pt(NH3),][PtCLy]
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