	CHEM 112- Acids and Bases	5/7/10



[image: ]	

[image: ]
	Compound
	Cation
	Anion
	Acidic or Basic?

	NaCN
	
	
	

	KNO3
	
	
	

	NH4Cl
	
	
	

	NaHCO2
	
	
	

	Na2CO3
	
	
	

	NH4CN
	
	
	



[image: acidbondstrength.PNG]


[image: acid_electronegativity.PNG]


[image: ]
image4.png
o

c—o—H
Iypochionus acid

< o=-c—0—H < 0=-Cl—0—H

chonc acid Y porconic acd
o





image5.png
Lewis Acids and Bases

Lewis Acid:  Electron-Pair Acceptor
LewisBase:  Electron-Pair Donor

Lewis Acid-Base Reaction: Base uses a lone pair to form a new bond to the acid
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Lewis Bases are things with Lone Pairs:
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Ka and Kb Values
Name of Acid Acid K, Name of Base Base Kp
Sulfuric acid HzS04 large hydrogen sulfate ion HSO4~ very small
Hudrochloric acid HC1 large chloride ion cr- very small
Nitric acid HNO3 large nitrate ion NOz™ very small
Huydronium ion HyO* 1.0 water HO 1.0x 1074
Hydrogen sulfate ion HSO4™ 12x1072 sulfate ion 5042 83x10°18
Phosphoric acid HgPOy 75x1078 dihydrogen phosphate ion HyPO4™ 13x10712
Hexaaquairon{lll} ion Fe(H,0)3*  63x1073 pentaaquahydroxoiron{lll) ion  Fe(H,0)sOH2* 1.6 x 10712
Hydrofluoric acid HF 7.4 x104 ﬂuomfﬁ ion F- 1.4 x 1071
Formic acid HCO,H 18x1074 formate ion HCO,™ 56x1071
Benzoic acid CgHsCOLH 63x10°5 benzoate ion CgHsCO,™ 16 x 10710
Acetic acid CH3CO,H 18x10°8 acetate jon CHyCO,™ 5.6x10710
Hexaaquaaluminumion  Al{H,0)g®*  7.9x 1076 pentaaquahydroxoaluminum ion  Al{H,0)sOH*  1.3x 1079
Carbonic acid HyCO4 4.2x1077 | hydrogen carbonate ion HCO4™ 24x1078
Hydrogen sulfide Hp$ 1x1077 hydrogen sulfide ion HS™ 1x1077
Dihydrogen phosphate ion  HyPO4~ 62x1078 hydrogen phosphate ion HPO42~ 1.6x10°7
Hypochlorous acid HC1O 35x1078 hypochlorite ion [n[ey 29x1077
Ammonium ion NHg* 56x10710 | ammonia NHg 18x1078
Hydrocyanic acid HCN 40x10710 | cyanide ion CN- 25x10°8
Hexaaquairon(ll} ion Fe(H,0)g2*  32x10710 | pentaaquahydroxoiron{ll)ion  Fe(H,0)sOH*  3.1x 1078
Hudrogen carbonate ion  HCO3™ 48x107" | carbonate ion COg2™ 21x1074
Hudrogen phosphate ion  HPO42" 36x1078 | phosphate ion PO43" 28x1072
Water HyO 10x107™® | hydroxide ion OH~ 10
Hydrogen sulfide ion HS™ 1x10719 sulfide ion §2- 1x10%

Strong Acids: HCL, HBr, HI, HNO;, H,SO,, HCIO,

Strong Base:

NaOH, KOH, Ca(OH),, Ba(OH),
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Table 16.4 Bond Energies and X, values for the H—X acids

H—X Bond Energy K,
H—F 569 kJ/mol ~7x 104
H—Cl 431 kJ/mol ~107
H—Br 368 kJ/mol ~10°7
H—I 297 kJ/mol ~1010

The order of acid strength for this series
HF << HCI <HBr <HI




