Increasing Acid Strength

Table 17.3 Ionization Constants for Some Acids and Their Conjugate Bases at 25 °C

Acid Name Acid K, Base K, Base Name

Perchloric acid HCLO; large Cl0g" very small perchlorate ion

Sulfuric acid Hz50¢ large HSO; very small hydrogen sulfate ion
Hydrochloric acid HCL large 4 very small chloride ion

Nitric acid HNOy large NO;~ very small nitrate jon

Hydronium ion H;0* 1.0 Hz0 1.0x10°% water

Sulfurous acid H,S0, 1.2x10°? HSO0;~ 83x10° 1 hydrogen sulfite ion

Hydrogen sulfate ion HSO, 1.2x10°? S0 83x10°" sulfate jon

Phosphoric acid HsPO, 75x10°? H:PO4 1.3x10°% dihydrogen phosphate ion
Hexaaquairon(I1I) ion [Fe(H0)6]** 6.3x10°7 [Fe(H0)0H]*" 1.6x10° "% pentaaquahydroxoiron(I1T) jon
Hydrofluoric acid HF 7.2 x107* F L4x10°M fluoride ion

Nitrous acid HNO, 45%10°4 NO;™ 22%x10" nitrite jon

Formic acid HCO,H 1.8x10°4 HCD, 56101 formate ion

Benzoic acid CeHeCOH 6.3x10°% CgHeCO,~ 1.6x10°1° benzoate ion

Acetic acid CH,C0,H 1.8x10°° (H, 0, 5.6x10°" acetate ion

Propanoic acid CH,CH,COH 1.3x10°* CH;CH,C0," 7.7x 1071 propanoate ion
Hexaaquaaluminum ion [AL(H;0)¢]"* 7.0x10°¢ [Al(H0)0H]?*  13x10°° pentaaquahydroxoaluminum ion
Carbonic acid H:C0; 42x1077 HCO;~ 2.4x10°% hydrogen carbonate ion
Hexaaquacopper(II) ion [Cu(H0) ] 1.6x10°7 [Cu(H0)0H]*  63x10°% pentaaquahydroxocopper(II) ion
Hydrogen sulfide HzS 1x10°7 HS 1x10°7 hydrogen sulfide jon
Dihydrogen phosphate ion H PO, 6.2x10°"* HPOZ 1.6x 1077 hydrogen phosphate jon
Hydrogen sulfite jon HSO, 6.2x10°" S0, 1.6x10°7 sulfite jon

Hypochlorous acid HCIO 35%10°" o 2.0x10°7 hypochlorite fon
Hexaaqualead(II) jon [Pb(H,0)6]** 15x10°F [Pb(H,0)50H]* 6.7x10°7 pentaaquahydroxolead(II) ion
Hexaaquacobalt(Il) ion [Co(Hy0) " 1.3x10°° [Co(H0)0H]*  7.7x10°% pentaaquahydroxocobalt(I1) ion
Boric acid B(0H)3(H;0) 73x10°" B(OH) 1.4x10°% tetrahydraxoborate ion
Ammonium ion NH* 56x10°1 NH; 1.8x10°% ammonia

Hydrocyanic acid HCN 4.0x10°" N 25x10°* cyanide ion

Hexaaquairon(I1) ion [Fe(H,0),** 3.2x10°" [Fe(H,0),0H]" 3.1x10°% pentaaquahydroxoiron(I1) ion
Hydrogen carbonate ion HCO;~ 48x10°" €05*" 21x10°% carbonate jon
Hexaaquanickel(II) jon [Ni(H;0)¢)?* 25x10°" [Ni(H,0)s0H]* 4,.0x10°% pentaaquahydroxonickel (I1) ion
Hydrogen phosphate ion HPOZ 3.6x10°1 POZ- 2.8x10°? phosphate ion

Water H;0 1.0x10°% OH- 1.0 hydraxide ion

Hydrogen sulfide ion® HS 1X107 §? 1x10° sulfide ion

Ethanol C;HOH very small CHO™ large ethoxide ion

Ammonia NH; very small NH; large amide ion

Hydrogen Hz very small H- large hydride ion
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