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Table $4.1. Properties of Metal Oxides Included in This Study

Name Metal lonic Radius  Electronic Structure BET Surface pHz;c Mineral  Cation
Charge (nm) Area (m?/g) Structure Exchanger?

TiOx(s, Rutile)® 4.0 0.069 [Ar]3d° 35 6.1 chain no

MnO,(s, Birnessite) ~ 3.78 Mn":0.052°  Mn": [Ar]3d® 174.3 23 layer yes

Mn'"": 0.070°  Mn"": [Ar]3d* (high spin)

2 properties obtained from Vasudevan and Stone (1) " from Morgan (2) ~ © from Murray and coworkers (3, 4)
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Table $4.2. Indirect Photometric Methods Developed for Analyzing lonic
Components from (a) Oxidation of Organic Substrates by MnO, or MnOOH,
(b) Adsor ption of Organic Substrate onto TiO,, Using Capillary
Electrophoresis

Analytes Electrolyte Wavelength (nm)

Oxidation Experiments

malonic acid* pH 7.8 229"
formic aci d22 5mM phthalate, 12.5 mM Tris, 0.25 mM TTAB 200°
oxalic acid

tartronic acid® pH 7.8 200
oxalic acid? , 5 mM phthalate, 12.5 mM Tris, 0.25mM TTAB

glyoxylic acid

formic acid?

Adsorption Experiments

acetylacetone pH 10.8 229
10 mM benzoate, 25 mM triethylamine, 0.25 mM TTAB

acetoacetaticacid pH 7.8 209
5 mM phthalate, 12.5 mM Tris, 0.25mM TTAB

dimethylmalonic  pH 7.8 229

acid 5 mM phthalate, 12.5 mM Tris, 0.25mM TTAB

! refers to the parent compound, ? refers to the oxidation product.
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Table $4.3. Propertiesand MnO, Reactivity Comparisons Among b-Diketones with Ring Structures

Structure Ke Ref. pPK?  Ref. Ro at pH 5.0
Ketone (KH) Predominant Enol (EH) Enolateion (E) (mM/h)
Q o) dimmer viaintermolecular > 10" (5,6) 526 (7) 19

\Iv\:( H-bonding (i.e., enol content > 95%)

9 o M Q9 0 104 (8) 9.85 (8) 17

o O L/
é)\cm I I CHs
CHs
Q 9 H aQ 0 1004 9) 825 (9) 231
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