
 

Accepted Manuscript

Water Chemistry on Two-Dimensional Silicates Studied by Density
Functional Theory and Temperature-Programmed Desorption

Jin-Hao Jhang , Eric I. Altman

PII: S0039-6028(18)30641-1
DOI: https://doi.org/10.1016/j.susc.2018.08.026
Reference: SUSC 21326

To appear in: Surface Science

Received date: 26 July 2018
Revised date: 28 August 2018
Accepted date: 29 August 2018

Please cite this article as: Jin-Hao Jhang , Eric I. Altman , Water Chemistry on Two-Dimensional
Silicates Studied by Density Functional Theory and Temperature-Programmed Desorption, Surface
Science (2018), doi: https://doi.org/10.1016/j.susc.2018.08.026

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.susc.2018.08.026
https://doi.org/10.1016/j.susc.2018.08.026


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Highlights 

 Water adsorbs weakly on 2D SiO2 but silanol groups increase the adsorption strength 

three-fold and Al substitution five-fold. 

 Water can permeate 2D SiO2 to reach a Pd(111) support where adsorption and 

dissociation is largely unaffected by the SiO2 overlayer. 

 Chemical bonds between 2D aluminosilicates and the metal support inhibit water 

dissociation and protonation of the aluminosilicate at the metal interface. 

 Removing charge balancing protons from 2D aluminosilicate surfaces proceeds through a 

dehydration pathway that requires temperatures >1100 K, irrespective of the presence of 

a metal substrate. 

 Experiments confirm that Al incorporation increases water adsorption strength and 

provide no evidence of loss of Brønsted acid sites up to 800 K. 
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