16.5 Acid-Base Properties of Salts
Acid-Base Properties of Salts

An aqueous solution of NaCIO is expected to be:

a) Acidic
" b) Basic Vv
c) Neutral
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16.5 Acid-Base Properties of Salts
Acid-Base Properties of Salts

An aqueous solution of ammonium nitrite is expected to be:
Ka HNO, = 4.5x104 Kb NH; =1.8x10°
&+ a) Acidic v
=" b) Basic
= ¢) Neutral
NHy ND2(ag) = NHy' + NOa
1 -t

> Non neuYo) coVion .. wedh acid
N Non neuYra) omion ... neolR Qose

NHg' + Wa0(f) ¢=7 NMa(eg) +Wi0'; WKa:=? NOz + Wab( <=> HNOzieq) + OW 5 Wy, =7

Qcid {onsucale Qase Base (snsucole acd
Ko Ue = 1x1o™™ @ 25°C KeWa = 1X0™ (@ 29°%C
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Ko for NMG 72 HKe Sor NO2
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16.5 Acid-Base Properties of Salts
Determining pH of a Salt Solution

What is the pH of an 0.432M aqueous solution of NaCN
Ka HCN =4.0x10-1°,

NaCN@gy = WNo* « CN°

L eN +HHLO() = HIN + oW

| ow3 i 0 N

Ci X X X

E o.w3a-x i X .

+
IN™ (Weak Gose) oA HIN (i¥s contugsale ged) 25105 - XX
0.432
KoWeg = 10" @ as°c X2 @ 0.432(2.5x10°5)
- o™t .5 X : /ou3a(25v0°8

K Koz - 25x10 = 3.29x10°% = fow’)

(enc) 2 100 (2.5 x107%) poM : -Jog,o (3.29x10°) = 2.4

Thus 0.u32-X % 0.432
pH + pOH = W @ 25°C

_ [ueNdfown')
A T pH = 14-2.u8
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171 Acid-Base Reactions
Types of Reactions

Reaction Example pH at Eq Extent
1_ Strong acid + strong base HCl{ag) + MaOH{ag) — HzO4E) + MaCl{aqg) T 100245
2 Strong acid + weak base HCl{aqg) + MNH=({aq) — MHaCl{aq) =7 1004
3. Strong base + weak acid MalOH{aqg) + HCIDMag) — HoOE) + MNaClofag) =7 ~ 10HD %5,
§ Weak acid + weak base HCIO(ag) + MHa(ag) & MNHCIO0Eqg) Depends on Ka Vs Kb 7
SA - 9raema Qcid. 98 9tmona Bowe WA Reck Qcid WB : Redk Dose
Renction Sav Proputen Y
1 SA+S8 No((og) = No' + @ [a¥ion ¢ Onion neu¥aod 7
% SA+WB NH4 Q) = NH, + @ NHy is o neoh acidic cotion. <1
N\'\: +* Ha0in\ & N\'\sloq‘\ +W140"
3 WA+*98B No @0(0q) = No' + CFO° (0 is a neak Lasic osmon Y3
Q70" + HaDuw =7 HCUIO(oq) + OW
b WA+WB NH, (0 (oq) = NH « (FO° NHy' 15 0 neoR otdve cohion, %

NHy' + a0 <2 NH3 fag) * h10' ?
(10" 15 0 kseaR Tosic asmiom
(0" + K0 =7 H(0(ag) + OW

% pH depemds on ihich K is forgen | Wa o Ko



171 Acid-Base Reactions

Strong Acid/Strong Base Reactions

9

HCl(aq) + NaOH(aq) = NaCl(aq) + H,O(l)

Net lonic EQuaTtion:

HQoq) + NaOHioq) = NeDaaq) + a0l
*
Ha0' + @ + Na' +OM" = No* » @™+ Ha0cs) + W)

H30' + O1™ = 2 Wa0(5)

¥ Os we wrote W30' on AeactamY side. had o add
Ra0® Yo product side soas o heep the
chemit) e(\uu\\'m Lcfomced.

Ha0 () + Ha0(0) <=3 H30* + OW™ ; K = Ku

i
K= HKe
_ 1
T
1x10%

H30" + OM™ = 2 Wa0l9) :

"n

K» 1 Veny product fovored , goes 100%.
Ths = adthen thon =2



17.1 Acid-Base Reactions

Strong Acid/Weak Base Reactions

HCl(aq) + NH;(aq) = NH,Cl(aq)

Net Tome Cquation:

HW@q + NW30g) = WW,Aieq)

Hao* + Q" + NWslaq) = NHy + Q7+ \4\9‘0(51)’lE
HA0* + N\-\z(atp = NHy 4 Ha01(9)

¥ See previons slide as Yo why we hod Yo
add Ha0Mm Yo the pRoduck side,

NHy' + Ha0() <= MMstogy +M20' - Yo S.6%10°"°
v ' . N
H]O "N“]‘%\ <=’ N"\q + “9‘0[9) . WA= .5'6”0--0
= 1gx10%

K» 1, veay product Sovoed  essemhidly 100%



17.1 Acid-Base Reactions
Weak Acid/Weak Base

HCIO(aq) + NH,(aq) © NH,CIO(aq)

Ner Iowic EquaTion:

HO0w0q) + NHafoq) =7 NHy' + OO’

HO0w0g) + 0 ¢=> Ha0'+ @O K- 35008
NH3(og) + POl ¢ Ny + OW K: 18ww03
HCR0g) + Riistaq) + 2M20M ¢=> NHY' +Q0+ N30 R K- 6310
Hio' + ow <7 2 WOl K:10110"
H@0M@g) + NH3teq) <=2 N + Q' K: 63
KY = 1/vu

K= 1: Sgmlicomy quosnVifies of meactamte omd
\'-moc\ut\a pResent o equilibawn,

Corions douy the gW of the equwolomee pomm ?
Hydadsis of NH4 0
NH Q0wq) = NWy' + QO
0) W' 15 an ocidic calon,
B) WO 190 Joswc astwom,
6\ NHy' + Ha0) < NHa(opy +H30 - KorSev0™
B) 00+ M0 ¢=) HOOWQ) +OW  : Hig = 29016

Ko 7 Ke
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17.2 Buffers
What Constitutes a Buffer and why are they Special

Buffer Solutions

= o
7.00 7.00 4.74
3 =
- - > -
HCI || NaoH “HCI || NaoH | HCI | NaoH |
100 mL 100 mL 100 mL
Hz0O 1.0 M NaCl 1.0 M CH2COzH(aq)

1.0 M NaCHz:COz(aq)

Keck atd  (-1*)
dg cmsua&\'e Lose



17.2

Buffers
How do they Resist Drastic pH Change - A Summary

1 DBurrer: Bufer Ocid r»  AuBer Noce
| T
0 Neok Arid 9% [cnxusoke Tose

T

2. MHow does 0 fuffer Resist droshic pH chomges when Y comes im eonloct -~ Ha0'or OW°
o) Hi0* : H30" + Buffer Bose = WaO@) * Bolfea Gaid,
L) oM ON” + BuBer Qcid = 20w + Bufer Base.



