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Table 1. Standard enthalpies of formation of platinum oxides and hydroxides at 298.15 K.

materials — A¢H° (solid) / kJ mol™!
PtH:z7%0s4 519.6£1.0°

PtO:.s 101.3%5.2¢

PO, 80

H.Pt(OH)s 1287.9+3.6°

PtsO, 163¢

Pt(OH), 351.9¢

®The present study. "Estimated in the present study.
€Y. Nagano, J. Chem. Thermodyn., 34, 1745-1750 (2002). °NBS Table (1982)



Table 2. Enthalpies of pseudo-atomization reaction of platinum oxides and hydroxides.

materials coordination number
and resction AH° / kjmol™ A.H° / H°(Pt-O) by XRD or EXAFS
(Pt-O distance / nm)
PtH!J(OSM
PtH. %0 = Pt(g) +2.760H(g) +1.130(g) 1474 6.0 6.1 (0.205)
PtO:s
PtO.s = Pt(g) +2.520(g) 1294 5.3
PtO;
PtO; = Pt(g)+20(g) 1143 46 4.5 (0.205)*
4.0 (0.192), 2.0(0.202)
H,Pt(OH)s
H.Pt(OH)s = 40H(g) + 2HO(g) 1525
contribution of H-bond in the crystal ~— —50°
1475 6.0 6.0 (0.200)
Pt;0,
PtO:s = Pt(g)+1.330(g) 952 39 4.0 (0.198)
Pt(OH).
Pt(OH). = Pt(g)+20H(g) 995 4.0 4.0 (0.202)°

*Supposed the dissociation energy of Pt-O bond A AP (Pt-O) = 246 kJ mol . *Estimated. ¢ Adams' catalyst. **B-PtO.. ‘PtO.
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Yatsuhisa Nagano, J. Therm. Anal. Calor.
69, 831 (2002).

Surprising Pt-O Bond Energies

Standard enthalpies of formation of amorphous platinum hydrous oxide PtH;%0ss (Adams'
catalyst) and dehydrated oxide PtO.s; at T = 298.15 K were determined to be (—519.6£1.0) kJ
mol ™! and (—101.3%5.2) kJ mol™', respectively, by micro-combustion calorimetry. Standard
enthalpy of formation of anhydrous PtO. was estimated to be —80 kJ mol™ based on the
calorimetry. A meaningful linear relationship was found between the pseudo-atomization
enthalpies of platinum oxides and the coordination number of oxygen surrounding platinum.
This relationship indicates that the Pt-O bond dissociation energy is 246 kJ mol™ at T=
298.15 K which is surprisingly independent of both the coordination number and the valence of
platinum atom. This may provide an energetic reason why platinum hydrous oxide is
nonstoichiometric.

(by Y. Nagano)



