
Accepted Manuscript

Degradation of ultra-thin boron films in air

L.B. Bayu Aji, A.A. Baker, J.H. Bae, A.M. Hiszpanski, E. Stavrou, S.K. McCall,
S.O. Kucheyev

PII: S0169-4332(18)31084-5
DOI: https://doi.org/10.1016/j.apsusc.2018.04.126
Reference: APSUSC 39125

To appear in: Applied Surface Science

Received Date: 12 January 2018
Accepted Date: 11 April 2018

Please cite this article as: L.B. Bayu Aji, A.A. Baker, J.H. Bae, A.M. Hiszpanski, E. Stavrou, S.K. McCall, S.O.
Kucheyev, Degradation of ultra-thin boron films in air, Applied Surface Science (2018), doi: https://doi.org/10.1016/
j.apsusc.2018.04.126

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.apsusc.2018.04.126
https://doi.org/10.1016/j.apsusc.2018.04.126
https://doi.org/10.1016/j.apsusc.2018.04.126


  

Degradation of ultra-thin boron films in air

L. B. Bayu Ajia,∗, A. A. Bakera, J. H. Baea, A. M. Hiszpanskia, E. Stavroua,
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Abstract

Corrosion of B films in air can limit their practical applications. Here, we

study the evolution of the elemental composition, thickness, and morphology

of 10 − 100-nm-thick amorphous B films sputter-deposited onto glassy carbon

substrates and stored under different conditions. Results show that films with

thicknesses & 55 nm have expected excellent corrosion resistance during storage

in laboratory air at room temperature over several months. In contrast, . 45-

nm-thick films exhibit pronounced degradation upon air exposure, starting with

a change in the composition to ∼ 30 and ∼ 50 at.% of O and H, respectively.

After such an O and H uptake, the degradation proceeds via mass loss with a

characteristic time constant of ∼ 5 days in air at room temperature. A post-

deposition annealing at 1000 ◦C in an inert atmosphere makes all the films

corrosion resistant.
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1. Introduction

Thin films of elemental B are attractive for several applications, including

ultraviolet and x-ray optics, [1, 2] neutron detectors, [3] biomedical coatings,

[4] electronic devices, [5, 6] and protective layers in thermonuclear fusion reac-

tors. [7] Boron films are also a starting point in a common method [8] of the5
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