Announcements — Lecture XVIll — Tuesday, Nov 15t

1. s iClicker:
.= Choose any letter: A-E

-uf§m|
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8.2 How Do We Define the Strength of Acids and Bases?
K5 Values K, Values
Mame of Acid Acitd K, Name of Acid Acid K,
Sulfuric acid Hp S04 large Hexaaquaaluminum jon  Al{H,O)s%* 7.9 x 1070
Hudrochloric acid HC1 large Carbonic acid HoCOg 4.2 x 1077
Nitric acid HNO 4 large Hudrogen sultide HeS 1 %1077
Hydronium ion HaO* 1.0 Dihydrogen phosphate ion  HaPO4” 6.2 x 1078
Hudrogen sulfate ion HSO4~ 1.2x10°2 Hypochlorous acid HC1O 35x10°%
Phosphoric acid PO, 75x10°% | Ammonium ion NH4* 5.6 x 10-10
Hexaaquairondlll} ion IFe(H-0)g%* 6.3 x u:ril Hydrocyanic acid HCM 4.0x10°10
Hydrofluoric acid HF 7.4 x107% | Hexaaquaironll) jon Fe(H;0)* 3.2 %1070
Formic acid HCO5H 1.8x10"% | Hydrogen carbonateion  HCOg" 4.8 %1071
Benzoic acid CgHsCO2H 6.3 x10°9 | Hudrogen phosphate ion  HPO4%~ 36x 10713
Acetic acid CHaCO,H 1.8%10°5 | ‘Water Hy O 1.0x107M
Hudrogen sulfide ion HS- 1x10°19

For neok auids .. the Bﬂeu‘&a Ye Ko .. the s\nmaea Mhe acid,
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8.5 How Do We Use Acid lonization Constants?
pKa Versus Ka

‘3“0 = ‘903‘0 Yo

HF: Ko =1uxio" @ 25 pHa = -y (14x10%) = 313
HON: K= nomg © 2s%C Pha = -Jog,, (1ox6®) = 9.3
Rhich is the s\amav.a acd ?

0 Jhe ome b the Jomgest Wo ... WF
B The ove with the smallesy pho .. WF
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How Do We Use Acid lonization Constants?
pKa Versus Ka

pKa pKa

12.0 tﬂ\i

8.3

Arginine Cysteine
9.0
Lysine Tyrosine
c iclicker
The strongest acid depicted? E*F
!——) Sualest ?Ka
Histidine
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8.5 How Do We Use Acid lonization Constants?
pKa Versus Ka

pKa pKa
d

12.0 A 8.3
!’w ‘
Arginine Cysteine
' Li)-.-\ljhlf.' 9.8
s
Lysine Tyrosine
v
The one with an acid strength ...
closest to that of NH,*, -y,
6.1 Ka=5.6x101°@ 25°C? »'e
oHa = ..Yoaw(s.ex\o“) :
Histidine
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8.7 Acid Base Properties of Pure Water
Autoionization of Water

Ha00 + Hom @ \'\3()+ +OW

K = TH:0%1ow)
L k.,

@25°C. Ku = o™
Newld :  [¥30') = ToH]

[\'\30*][0\\'] = W\D'“'r Qcidic : (\'\36] y Tow)
[Hab'] = x107 Bosic - [Hy0%] < Ton]}
LON] = vpo™?
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8.7 Acid Base Properties of Pure Water
Curiosity!

The autoionization of water is an endothermic process.
H,O(l) + H,O(l) & H;0* + OH-

Thus as the temperature increases
then - the [H;0*] should - *

a) Decrease b) Increase J c) Remain the same

Ha0(f) + Ha0(f) + heat & Ha0" +OW

Ly dncrense T, equivallnt o addig o Reacton
L—‘) iqu’&i%i\m s\\'\?k) hs0'11
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8.7

Acid Base Properties of Pure Water

Curiosity!

With the [H;0*] increasing with increasing temperature this
must mean that as the temperature of water increases the
water - &=

s'e

a) becomes acidic b) becomes basic
c) remain neutral /

Hol) + Mo +het & Hid' + of

L*[ WNCRROSING T the eqm\m?ak & adding a fenckasnt

eqmq\%\un s\i&‘v, tus [H30" 11 Gk so does Ton.
[H30*_} Sl et\uavs the ToH) . qemains NQ\!\‘\%Y.

Slide - 157



