1.

Lab 5 ... Saturday, November 17t, 1:00-4:00 pm ISB 155/160 A-E

Final Exam ... Wednesday, December 12t, ISB 135, 8:00-10:00am
Final Review ... Sunday, December 9t ISB 135, 1:00-3:00pm
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8.2 How Do We Define the Strength of Acids and Bases?
Acips:

STRONG : \'\Ataq) + H0() — HsO' + A ~100% .. on)y 6
W, HBr, HI, HNOs, HaS04 HOJO,

Neok ©  HAw@p + HaOM) & HsC'+ A g - CHao' ] IA]

CHA]
Bases:
" + _w
5\'&5118’ Blogd + H.o(f) — BH + O ~100% ... only Y
NaOH@g) —> Nat+oH” Ai©H, NaOH, KOH, BaloH)g

Besk :  Blog) + Hao) & B+ OH” L= [Blon]
NHsfeq) + HaO) € NHy + oh- L8]
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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 fon | A1(H,0)g™* 7.9 x 1076
Hudrochloric acid HC1 large Carbonic acid Ho LOg 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 HaPO 75x 1072, | Ammonium ion NH4* 5.6 x 10710
Hexaaquairon(Ill} ion | Fe(H,O)e** 63 x 10-2) | Hydrocyanic acid HCN 40x10°10
Hydrofluoric acid HF 7.4 x107% | Hexaaquaironll) ion Fe(H;0)* 3.2 %1070
Formic acid HCO5H 1.8x10"% | Hydrogen carbonateion  HCOg" 4.8 %1071
Benzoic acid CgHsCO2H 6.3 x107% | Hudrogen phosphate ion  HPO42™ 36x10°1
Acetic acid CHaCO,H 1.8%10°5 | ‘Water Hy O 1.0x107M
Hudrogen sulfide ion HS- 1x10°19

%or peaR acvds ... the amal‘en the Ko ... Yhe s\'aomaen the acic).
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8.5 How Do We Use Acid lonization Constants?
pKa Versus Ka

PHQ - ?og‘o Ko

HF - WKa= Ty x107" pha = -Jog,, (TuxG") = 3.3

-10

HEN:  Ka = 4.0X10 pha = -Bg\ol40x10") = a.38

Mhich s the s\'Rorn%wR acd P
a) dhe one mith lhe Pcmaes\‘ Ka .. HF
£5) Ahe one with \he stdkst ?Kﬂ ... HF
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8.5 How Do We Use Acid lonization Constants?
pKa Versus Ka

pKa pKa

,-\1 A e

Arginine Cysteine
9.0
Lysine Tyrosine
n iclicker
The strongest acid depicted? .IE"“D =
Srallest pHa
Histidine
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8.5 How Do We Use Acid lonization Constants?
pKa Versus Ka

pKa

pKa
a d
12.0 8.3
tﬁ\i
Arginine Cysteine
e
‘
. :
Lysine Tyrosine
C
The one with an acid strength .,
closest to that of NH,*, -y
6.1 | Ka=5.6x10"°@ 25°C? cle
i
Histidine

1}

PKQ = -908‘0(5.6)00'“’) :q.7\5
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8.7 Acid Base Properties of Pure Water

Autoionization of Water

HaO (9) + W.0(0) & Ha0' &+ od-
K = [Hsb*1ToH"]

L Ky

@ 25°c . Huw = ixi0™"

[LH30 1[on-] = 1xj0~
[H30" )= 1x10°F
[oH ] = 1xi07 ]

NEuTRAL:
Acioic:

BPasic -

EH30+]

= [oH~]

[H:0"1 > Low]

[oK"]

> [H07]
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8.7

Acid Base Properties of Pure Water

Curiosity!

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

U

a) Decrease !b! Increase S c) Remain the same

Shiqr
>

H,0 (9) + Ha0(f) + hek & H30+ + OH~
T
Yncrease T
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8.7

Acid Base Properties of Pure Water

I Curiosity!

a) becomes acidic b) becomes basic

(c) remain neutral |

shdZ\'?

Hotp) + Ha0(l) + heal <7 H:0" 4 o~
{

dmegease T

Qsulr

[Hs 0*'_] st e:,uaps the LOH-]
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8.7 Acid Base Properties of Pure Water
Example |

5;‘“ ; An aqueous solution has a hydronium ion, H;0*, concentration
<« of 1x10-1"M @ 25°C. This solution is — K = IX ‘D_Il{»@ 25°C

& -
a) acidic basic ¢) neutral K = CH30"J[on7]

CHso*JLeH"] = 1x107"
(x10™") Cop-] = 1xi1o™™

-y
[on] = X" = w03

EOH’J > [H 3D+J
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8.8 What are pH and pOH?

p.. - fogo LHs0'] POH = - Jog., [oH']
@ 25°c CH:0*][oH] = o
kgjo ofBolh. sides Jos o { CHa0*JCoR Tt = Yoélo (1x10™"%)
hdy Hus up: Yoa,o [Hs0%) + ,?oaw oH] = -1
”uth Lot S'Jesyg(.'): B 70310 [Hs0"] - Jo lo [oH] = 14
— I ——
pH P oH

BHWOH =4 @ QSCJ
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