Announcements— Lecture XV — Thursday, Mar 22

1. iClicker: itk -l Pickany letter a-e
2. Quiz6: Placein basket on front bench.
3. Examll: Moved to Saturday. April 7t
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16.4 Estimating the pH of Acid and Base Solutions
pH of aWeak Base - Approx Method

Calculate the pHof a 0.372M aqueous solution of r?q
isoquinoline (CgH;N, Kb =2.5x109) “"pH=7.48
CaHIN |+ B0 [® ] canamn® [+ ow" X = JE'IN’.,HH;")
1| 0371 o ° z 3.08¥10°% = [ow]
c| =X X X
£| 0312-X x X pOH = -fog, (3.0510°5)

= 4§45
(817 100w, thus 0.313-X % 0312
+pON = 14 @ 2s’C

o = LCataNn”Jiow] PH +4.52 = Iy
{STILY] ‘nﬂ r 948
a5vpts XX
0.31%

x2 = 0.3(25%10")
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16.5 Acid-Base Properties of Salts
Hydrolysis — Neutral Cations and Anions

Nevtaan (ations:
Hydrolysis Those calions assotisled with
. The Six stomg ?s:sm
Cation Anion NoOM = Na
® Na* ® cr HoH : WY
O NH,* o F Non meuTond cobens m£+
O C4HNH* o CN- WW m&\n:ih,it MM
o NO,
o oe NEuTRRL Dinions
“hose omions associckd yh
Concentration e six drma at\ds,
[]] o he: @
0.01 M W8r: B¢
Non neulid) amicns ose off
e ————————————————————————— f*ﬂh@ Iﬁh %Hi, e F'
Salt: NaCl
pH = 7.00
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16.5 Acid-Base Properties of Salts
Acid-Base Properties of Salts

An aqueous solution of NaClOis expected to be:

a) Acidic = o,
b) Basic/ -
c) Neutral * °

NCO@) = W' + QO
L Neovaod cofion,

L Non neutiod amen .. Desic.

Q0" + H0m = HAO@g + ON’
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16.5 Acid-Base Properties of Salts
Acid-Base Properties of Salts

An aqueous solution of ammonium nitriteis expected to be:

Ka HNO, =4.5x104

a) Acidic v

b) Basic
c) Neutral

NHG + HOm € Niatog) + Wa0"

KaKe = mn‘:'
4 - IO _
Hwd = Tgy10% =

Kb NH; =1.8x10°

Qmmoniud staite = NHqNOs

NHeNOp(ap = NW§ + N0y
Ly non wewtad celion,
Ly non neutiaed osniem.

Viund = | N0 + HaOm) & YNOaky) + ON Yinoy = 7

Hoe = mo™
-
5.6Y10™" Kino; = .E‘ila?i_n_‘* = 230"

Wy 7 Hinoy thus expedt sdluhiam 1o e acidic.
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16.5

Acid-Base Properties of Salts
Determining pH of a Salt Solution

Whatis the pH of an 0.432M aqueous solution of NaCN
KaHCN =4.0x10-°,

NoCNeeq) = Ne' + N

CHENYToR)

2.5!10'5 = %‘L

X2 = 0.431(2.5%10°%)

N K20 (& | WON oW
1| 0%3a 0 0
C =X X x
E| 0.432-X % x
KoMy = 1xi0™

[en) 2 100(2.9%10°5) thus 0.432-X % 0.43%

Kew

4,0110°?

=Y
g .11 R = 251103

pOH = -fog o (3.09¥10°%) = 2,48
ph + pOH = M@ 2s’
PH + pOH = 14
pH + 248 = 14

FH = 5%

X -Ju.un[um"r)' e 3,29%10°% = [ow’)
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17.1 Acid-Base Reactions

Types of Reactions
Reaction Example PHatEq Extent
Strong acid + strong base HCl(aq) + NaOH(aq) — Hx0() + NaCl(aq) 7 100%
Strong acid + weak base HCl(ag) + NH3(ag) — NH4Cl{aq) <7 100%
Strong base + weak acid NaOH(aq) + HCIO(aq) — H20(f) + NaClO{aq) =7 ~100%
Weak acid + weakbase  HCIO(aq) + NH5(aq) & NH4CIO(aq) Depends on Ka Vs Kb ?
+ - : .
SA +5B ¢ Nollrog) = Na' + U : Both coVion asnd amion e newliaol : pH=T
+ s i s :
SA +WB © NHyCliop = NHy + Q" M, i o neak atioic cotion © o <7

NHE + Wa0(0) =) Nialeg) + Ha0"

WA + 5B * NoOraq = No"+ Q0™ : (0" is a wesh Hosic omion : P 7T

(0° + Ha0(f) (=Y HCRO(agy + OW’

WA+ WB * NHyCowg = NW'+ 00" :  Bobh calion amd conion one weck acd aend wedh base ions.

MMy + Ha) & NHa(og) + Ma0" : Ko }
(0™ + H200) &) HUOg) 4 O : Wy
pH depends on which K is fangen.
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