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Aqueous phase chemistry
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Forces



Dissolution of gases
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Solubility
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lonization

HA(agq) + H,O(l) =
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pH-scale
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Results of acid rain

Sandstone portal figure on Herten Castle
in the Rhein-Ruhr district, Germany
sculpted 1702; photographed in 1908

Same figure photographed in 1969 Forest dying due to acid rain

CaCO;, (solid) < Ca?* (aq) + CO;% (aq)



pH distributions

Hydrogen ion concentration as pH from measurements
made at the Central Analytical Laboratory, 2009
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Acid-base equilibrium
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Aqueous phase reactions

SOQ(Q) # SOQ(GQ) 10_8"
< 10°10
2HSO; + Oy + M — 2HY +2505 + M s
HSO;3 (aq) + Hy05(aq) = SO,00H™ (aq) + HyO(aq) % 10-12
SO,00H™ (aq) + H;0% (aq) = Hy504(aq) + HyO(aq, o ;
10-14
dSv)) k[H307 (aq)|[H202(aq)][H SO3 (aq)]
dt 1 + K[H50%(aq)] i
10-18

SOy - Hy0(aq) + 5035 (aq) + SO3~ (aq) + Oz(ag) — SO; (aq) + Os(aq)

/

From: Seinfeld and Pandis 1998

1 | | 1 |

0

1 2 3 4 5 6
pH

AUV _ (o [S05 HaO(aq) 4+ [HS O3 ()] + o[ SOZ ) [Osag)]

dt

2HSO5 (aq) + Os(aq) + 2H,0(aq) — 7M™ 2(S0% (aq) + H;0% (aq))
2NOy(aq)+ HSO;5 (aq)+4H,0(aq) — 3H30% (aq)+2NO; (aq)—l—SOif(aq)

NHy+ H,O = NHY + OH-
2NH3 + HQSO4 — (NH4)QSO4
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