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Fig. S1. Potential energy diagram for H,O decomposition on Alr site by pure 6-Al,05(010)

(*H,0—"OH+H).
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Fig. S2. The bridged H is dissociated from (a) O,g, and (b) O, atom.
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Fig. S3. (a) H,O possible adsorption sites on hydroxylated 6-Al,O; (010). (b) Vibrational frequencies

of H,O adsorption on the hydroxylated §-Al,05 (010).
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Fig. S4. The relationship between temperature and energy with time for 30 ps simulations in the

microcanonical (NVT) ensemble at 300 K.

Table S1. Comparison of Vibrational Frequencies of OHs on the HO0/6-A1,03(010).

H-O-H H-O-H
bending vibration stretching vibration
(OHs of water) (OHs of water)
Harmonic vibration MD-VDOS Harmonic vibration MD-VDOS
3177 cm’! 3160 cm'!
1620 cm™ | 1636 cm’! 1628 cm’! 3284 cm’! 3261 cm’!
3472 cm’! 3446 cm’!
3520 cm’! 3510 cm’!

~o St

H-O-H...O Free (dangling) OHs
stretching vibration stretching vibration
H bonded OHs
Harmonic vibration MD-VDOS Harmonic vibration MD-VDOS
3624 cm’! 3610 cm’! 3719 cm’! 3742 cm’!

o
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Table S2 Comparison of calculated and experimental vibrational frequencies.

Cal. (cm™) Exp. (cm™)*
H-O-H 1648 !
bending vibration 1628 1642 2
(OHs of water) 1637 34
3322 33192
O-H
5
stretching vibration 3350 3500

34991

* The experimental vibrational frequencies are obtained from Refs. 1-5.
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