REAZIONI IN SOLUZIONE

- ACIDO-BASE = SCAMBIO DI PROTONI
HA+B S A +BH"*

- REDOX = SCAMBIO DI ELETTRONI
Aox * Brep 5 Arep * Box

- EQUILIBRI DI SOLUBILITA

CatAn o S Cat* ;) + ANy



REAZIONI ACIDO-BASE

ARRHENIUS

ACIDO = LIBERA IONI H*
HCl —» H* + CI-

BASE = LIBERA IONI OH-

NaOH — Na® + OH- BASE

NH; + H,0 — NH,OH
NH,OH S NH,* + OH-



BRONSTED E LOWRY ACIDO = HA = SPECIE CAPACE DI DONARE IONI H*
BASE =B = SPECIE CAPACE DI ACCETTARE IONI H*

BASE ACIDO CONIUGATO

HA + B S A + BH*

ACIDO BASE CONIUGATA

_-’d-

HNO, + H,0 5 NO, + H,0* H,O* = IONE IDROSSONIO

. . OSSONIO
acidol basez basel aC|d02 ( )
NHB +H,0 S NIH4+ + OH- OH-=IONE OSSIDRILE
basel acido2 acidol base2
H,O = anfolita

NaOH — Na* + OH-



LEWIS

ACIDO = SPECIE CAPACE DI ACCETTARE LONE PAIRS
BASE = SPECIE CAPACE DI DONARE LONE PAIRS

T+
N [ [T N 4
71\ /
2s  2p° H | N
p 0 H H Ill H
H H
. F. ~F / N/
AL B + :N—H ——> F—B=<N—H
Sp | N / N

F H - H



H,0 + H,0 SH,0*+ OH
ba_sel acido?2 acid(_)l base?2

2 H,0 5 H,0* + OH-

[H;07][OH7]

K=-—2 [H,0]

[H,0]°

K,y = [H,0*][OH] = 104

Costante di autoprotolisi
Prodotto ionico

== Reazione di autoprotolisi

=55,55 M = costante

Acqua neutra [H O+] [OH]= = Ky =x2=101
K,y = [H,0*][0H] = 1014
— x=|H;0"] = =/Kw = v10~1% =10"M .
pH = -log [H30+] pOH = -log [OH'] pH+pOH=14
Acquaneutra [H,0%]=[0H]=10"M = pH= -log [H,0"|=-log 107 =7 pOH=-log [OH] =7
Soluzione acida [H;0%] > [OH] [H,0t] >107M = pH =-log [H;0%] <7
HA + H,0 S A+ H,0* [0H]<107M = pOH =-log [OH]> 7
Soluzione basica [OH] > [H,0%] [H;07] <10’M = pH =-log [H;,0*"] >7
B+H,0 5 OH + BH* [OH]>107M = pOH =-log [OH] < 7




pH = -log [H;0%]

[H,0*]=10"

pOH = -log [OH"]

111

K,y = [H,0*][OH] = 104

Acqua neutra:
[H,O0t] =[OH]=10"M
pH=pOH=7

Soluzione acida [H;0%] > [OH']
[H,0t] >10"M = pH<7
[OH]<10’M = pOH>7

Soluzione basica [OH| > [H;07]
[H,0*] <10’M = pH>7
[OH]>10"M = pOH<7

[OH-] =10-POH 0<pH<14
pH+pOH=14 1 M=[H;0%] 210** M
Livelli di PH
Acido Basico
<«
a * | ‘ )
Neutro INTECH-CR
14 = pOH =0

10~“<[OH|<1 M




Acidi e basi

ACIDI HA + H,0 > A"+ H;0%
FORTI Es. HCl + H,0 — CI + H;0*

ACIDI - + e — [ATH30"]
— +
HF + H,0 S F + H;0t Ka:[F ][[;f]o ]:6,6x10'4

BASI FORTI NaOH-— Na*+ OH <« MONOPROTICA
Ba(OH), —» Ba?t+ 2 OH- « DIPROTICA

BASI DEBOLI B+ H,0 S BH* + OH- «—Kp=

[BH*][OH]
[B]

NH, + H,0 5 NH,* + OH- «|K

b

_[NHZ;][OH

|

[INH3]

=1,8x10"




CALCOLO DEL pH
Acido forte: HCl c=0,1M pH="7?
HCl+ H,0 = Cl- + H;0*
C — C C

[H,O0*]=c=0,1M=101M pH =-log [H,0%] =1

Base forte: NaOHc=0,1MpH="

NaOH — Na*+ OH"

c o ¢ ¢ [OH]=c=0,1M =101 M

o KW 3 10—14
[H:0'] = 5

o 1077 =10%M pH=-log[H,0"]=13

POH=-log [OH]=1 pH=14-pOH=13



ACIDO DEBOLE HCN c= 0,1 MK,= 6,2 x 1010

HCN + H,0 S H,0* + CN-

C-X X X

_[eNTJHs0*] _ X2 x?

2 [HCN] c-x ¢

X< <LC = C-X=C Ka<10-3 c>103M
[H,0*] =x=K, xc= /62 x 10710 x 0,1 =7,8x106M

pH = -log [H;0%] = - log(7,8 x10°) = 5,1



Grado di dissociazione

n.dissociate
o=— 0<a<l
n.iniziali

HCN + H,0 S H,0* + CN-

1-a o o
c(1-o) oc  OcC
_ [CNT][H50%] _ (@? _ofc 5
Ka= [HCN] T 1 HC

o<<l-—o1l-o=1

o= / J6 21070 8 x10—5

[H;07] 78><10 6
o= — = 7,8 X105
C 0,1




BASE DEBOLE NH, ¢=0,1M K,=1,8x107°

NH; + H,0 5 NHJ + OH . _[NH]J[oHT]  x* X7
C-X X X b [NHj] cC—X ¢
X<<C —> C-X=C K,<103 ¢>103M

[OH] =x= /K, Xxc= /1,8 x 1075 x 0,1 = 1,34 x103 M

pOH = -log [OH"] = -log (1,34 x 10-3)= 2,87
pH = 14- pOH = 11,13

K 1014
+71 — W
[H3O I= [OH-]_ 1,34x1073

=75x1012M

pH = - log [H;0*] =-log (7,5 x10-1?) = 11,13



ACIDI POLIPROTICI

HS[H30"
H,S + H,0 5 HS + H0" Ky = a0 Lygo

[H2S]
2 Ka >> Ky,
S?I[H30"

HS +H,0 5 S + H,0* K, = [S7IL 3 ] =1,3 x1014
[HS]

H,PO, + H,0 S H,PO, + H,0* K., = [HoPO4T[H30"]
? [H3POy4]

H,PO, +H,0 S HPO,” + H,0* _ [HPO4#1[H30%]
2 [HoPO4]

2- 3- +
HPO,” + H,0 S PO,” +H;0 B [PO43-][H30+]

Ka3 - [H PO42-]
Kal > Kaz - Ka3



FATTORI CHE INFLUENZANO LA FORZA DEGLI ACIDI E DELLE BASI

ACIDI X-H LUNGO IL PERIODO LiH < BeH,< CH, < NH, < H,0 < HF
CARATTERE ACIDO —»
LUNGO IL GRUPPO H,0 < H,S < H,Se < H,Te HF< HCI < HBr < HI
OSSIACIDI: HIO<HBrO<HCIO |-O-H< Br-O-H<CI-O-H
(+1) (+3) (+5) (+7) (+4) (+6)
HCIO <HCIO, <HCIO, < HCIO, H,SO; <H,SO,
O OH O H,SO, S H*+ HSO3
Cl-OH o\ /oH o\ /OH \CI/ /OH N /OH 2°V3 3
cl c SN\ O/S\ AN HSO3 5 H*+ 502~
BASI FORTI NaOH — Na* + OH-

BASI DEBOLI  NH,+ H,0 5 NH,* + OH- N 0"
N " Mg
o H H

CARATTERE BASICO: NH; > H,0 > HF



SOSTANZE ANFOTERE - ANFOLITI

AI(OH), + 3 H,0* 5 AR + 6 H,O
AI(OH), + OH" 5 AI(OH),” S AlO, + 2 H,0

H,0 + NH; S NH,* + OH-
H,0 + HCl » CI- + H,0*

H,PO, + H;0* — H,PO, + H,0
H,PO, + OH- — HPO,”+ H,0

NH,-R-COOH AMINOACIDI
NH,-R-COOH + OH" — NH,-R-COO" + H,0
NH,-R-COOH + H,0* — NH,*-R-COOH + H,0



*  HNO,+H,0 5 NO, + H,0* _ [NOZT[H307]

acidol base2 basel acido2 Ka [HNO>]
NaNO, — Na* + NO,’
‘. = [HNO,][OH]
% NO, +H,0 S5 HNO,+OH b= ~INO, ]

basel acido2 acidol base2

Lo ione NO, ¢ la base coniugata dell’acido HNO,

NGy J[H307] _ [HNQS[OH]

K,x K= - = [H;0][OH] =K
: [NO,] ZS I
KaXKp=Kw Kp = Ky Ka= Kw
K, Ky



IDROLISI SALINA

NaOH = base forte

NaNO, — deriva da

NaNO, — Na" +NO,

NO, + H,0 S HNO, + OH- Ki= K

Na* + H0=S=<Na0H + H*

_ [HNOZJ[OH]

™~ HNO, = acido debole

= Kw PH basico

[NO;] Kq

__—»NH; = base debole

NH,Cl — deriva da
4 \

HCI = acido forte

NH,Cl — NH,* + CI

NH,* + H,0 S NH;+ H,0* Ki= K

a

NH, + H,0 % NH,* + OH-
_ [NHg"][OHT]

K
g [NH3]
+
[NH4 ] Kb



reerene | fsEe T |[eedee || MRt | Tl

base acido
forte forte
NaOH  + HCl — NaCl + H,0 NaCl — Na*  +CI
I |
forte debole basico
| | _
NaOH +HNO, — NaNO,+H,0 NaNO, — Na* +NO,
I |
debole forte acido
I I
NH, +HCI  — NH,CI NH,Cl  — NH; +CI
I |
debole debole acido basico
NH, + HNO, — NH,NO, NH,NO, — NH;{ + NO;

NO; + H,0 2 HNO,+ OH"

NH7 + H,0 2 NH; + H,0*

NO3 + H,0 2 HNO,+ OH-

NHj + H,0 2 NH, + H,0*

/

|<i=|<,o=ll<<—vav
K= a{—vbv
|<i=|<b=lf<—vav
K=K, =¥

neutra

basica

acida



SOLUZIONE TAMPONE mmmm) S oppone a variazioni di pH

ACIDO DEBOLE (HA) + un suo SALE con BASE FORTE (NaA)  NaOH+HA — NaA+H,0
Es. HF + NaF, HNO, + NaNO,

HA+H,0 S A + H,0* dissociazione acido: parziale ~ Ca= conc. dell’acido

NaA— Na* +A dissociazione sale: totale cs= conc. del sale
Cs
HA+H,0 S A + H,0* [HA] =cp
Ca Cs [A]=Cs
- +
= BIHOT ok A e
[HA] [A] Cg

pH = —log[H30"] = —'OG(Ka CAJ =—logK, —log 2 = pK, +log—=
Cs Cs Ca

pH = pK, +log =% Cs=Ca pH = pK,

Ca



SOLUZIONE TAMPONE ~ mmmm)  pi - pK, +log S
C

A
Aggiungiamo c, moli/l di un acido forte HClI  (c,<<cg, Ca) HCI+ H,0 — Cl-+ H;0"
Ch
AR <, = IO _ (cs- cp)[Hz0"]
° oA [HA] (Ca *Ch)
= - L Ss
[H30™]= K, x(CA"' Ch) PH = pK, + log Ca+ly pKa+log Ca
(Cs - Cn)
Aggiungiamo ¢, moli/l di una base forte NaOH (c,,<< Cg, Cp) NaOH— Na*+ OH-
Con
HA+ OH —»> A +H,0
Cn  Cony  Cs ‘- [A7][H;07] (CsT Copp[Hz07]
Ca-CoH Cst Con : [HA] (Ca—Con)
(A~ Cop) cst ¢ C
1= = H ~pK, + log ==
[HBO] Ka (CS+COH) pH pKa+ |Og Cr_Con PR gCA



BASE DEBOLE B (cg) B+HCI ->BHCI
+ suo SALE con ACIDO FORTE BHCI (cg) Es. NH; + NH,CI

BHCI — BH* + CI-

Cs
[B] = Cg
B + H,0 5 BH* + OH- [BH*] = Cs
Cg Cs
[BH][OH] ~_. Bl _ . cp
= B] = [OH] = K, BHH] KIOCS

POH = - log [OH] = pK,+ log E—S
B



