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Water uptake on thin film MgO using ambient pressure XPS
JOHN T. NEWBERG, DAVID E. STARR, ERIN MYSAK, Lawrence Berke-
ley National Laboratory, SUSUMU YAMAMOTO, ANDERS NILSSON, Stan-
ford Synchrotron Radiation Laboratory, HENDRIK BLUHM, Lawrence Berke-
ley National Laboratory, LAWRENCE BERKELEY NATIONAL LABORATORY
TEAM, STANFORD SYNCHROTRON RADIATION LABORATORY TEAM —
Understanding the molecular level interactions of water with metal oxide surfaces is
important in both industrial processing and environmental chemistry. MgO(100) is
one of the most widely studied metal oxide surfaces due to its simple rock salt cubic
structure. However, whether water adsorbs dissociatively (hydroxylation) or molec-
ularly (thin film wetting) remains unanswered. We have characterized the uptake
of water on 7ML MgO(100) on Ag(100) at RT using ambient pressure XPS. Surface
compositions were measured in-situ under water vapor pressures ranging up to 1
Torr. Our results indicate that initial hydroxylation occurs at low pressures mostly
at Mg(2+) sites up to about 0.1 mTorr. At higher coverages both hydroxylation and
thin film wetting continues up through 1 Torr. We will also discuss results from: 1.
water uptake under higher/lower effective vapor pressures, 2. additional MgO(100)
film thickness, and 3. water uptake on MgO(111)/Ag(111) surfaces.
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