Announcements — Lecture XVII - Thursday, Nov 12th

Fifth Lab - Saturday, November 14t ... 1-4pm ... ISB 155/160 (A-E)

a) Print lab prior to coming to lab -- use the ‘Print Friendly Version’
located on the top left hand side of the page - this is the version
that contains the ‘Data Sheet’ that you will hand in upon
completing the lab.

b) Final set of Lab Owls will appear in Ow/ after this lab. There are
worth 25% of the Lab Grade.

¢ iClicker:
=i= Choose any letter: A-E

Slide - 141



8.1

What Are Acids and Bases?

Ao O subefnce Shey produces Ws0' imms i aqaeons ALY

HAep + B0 — W0 + N
=

Dast: O surslomce thal produces W ions isn ogueous soluhiom,

B(@p + Hao(h) oR’ DAY 4 oW

=

Slide - 142



8.2 How Do We Define the Strength of Acids and Bases?

Aeivs:

STRONG®

\NERK

Bhases:

GTRONG:

Weay -

MRy + W0 — WO + K

HP\(Q%\ + Ha0l) © N0 A

"Bup +M0m — B r OW
NoOH(g) = No' + ON-

Beg) + Hio & BHY + ON
Nslq) + HaO()) € Ny + ON

~\00%h .. ony 6
ML WBr WL, BND; Wa50, MO0y

Kq = TH30*)TA)
LHA]

~100% ... ond 4 sohule
MOH, NoOH , KON, Balow),

Wy, = [Br*1lon]
el
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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

3’03 weak acds ... 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 Ya

HE: Ka =140 @ 5% pa = -log,, (Tum0®) = 3y
MOV K= womg © s pha = -Fog,, (10x15°) = 9.3
Rhich is the shronger acd ?

0) Jhe ome ith The almgas\' Wo ... WF
B The ome with the smalesy pfo .. 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 ?Ko
Histidine
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8.5 How Do We Use Acid lonization Constants?
pKa Versus Ka

pKa oKa
d

12.0 A 8.3
!’w ‘
Arginine Cysteine
. Li{-\ljhlf.' 9.8
N
Lysine Tyrosine
C
The one with an acid strength o
closest to that of NH,*, e
6.1 Ka=5.6x10"1"@ 25°C? e
pHa = -yoaw(s.euo‘w) :
Histidine
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8.7 Acid Base Properties of Pure Water
Autoionization of Water

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

K = TH30¥1{on]
L k.,

@25°C, W= \xo™
Newlkl :  [Ha0"] = Low]

CHa0 L0 = 1yio™ Qcdic ©  [Hs01» Tow)
[Ha0'] = |xi07 Basic - [H30"] < Ton]
LoW] = ixpo™
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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

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

Ly dnceense T, equivallnt o addig o Reacton
L—‘) iquﬂi%i\m s\\'\?k) hs0'11
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