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Editorial
Currently, atomic force microscopy (AFM) is widely used by many
researchers from around the world in materials science applications.
Why? Before answering the question, let us look at the history of
atomic force microscopy quickly. The precursor to the AFM was
developed by Gerd Binnig and Heinrich Rohrer in the early 1980 at
IBM Research-Zurich. However, Binnig was invented the AFM and
the first experimental implementation was made by Binnig, Quate
and Gerber in 1986. Nowadays, we can observe that the number of
publications making use of atomic force microscopy in order to study
the topography of materials has increased from time to time. There are
several advantages of using the atomic force microscopy in terms of
research activities such as to investigate the film thickness, to obtain
surface roughness, to imaging surfaces with nanometer resolution, to
measure the size of the particles, to observe grain size distribution and
to view the two-dimensional & three-dimensional images.
Here are some examples where researchers use atomic force
microscopy to characterize their samples. For the first case, Anuar
and co-authors have applied AFM to investigate the topography of
various thin films such as SnS [1], ZnS [2], CuS [3], PbSe [4], FeS
[5], MnS [6], SnSe [7], Ni3Pb2S2 [8] and Cu4SnS4 [9]. In their research
activities, the influence of different deposition parameters on the
topography of thin films was successfully studied by using AFM. These
deposition parameters include deposition time, bath temperature, pH,
the presence of complexing agent and the different concentrations of
solutions. Meanwhile, for the second case, Yu et al. [10] presented the
results of AFM observations of multiwalled carbon nanotubes which
clearly showed that radial deformation and collapse could be induced,
and stabilized, by substrate-nanotube interactions. These carbon
nanotubes had diameters ranging from 2-50 nm. Next, for the third
case, analysis of the microstructure of superconducting YBa2Cu3Oy
(YBCO) foams by means of AFM by Koblischka et al. [11]. YBCO
foam samples show an open, porous foam structure which may have
benefits for many applications of high-Tc superconductors. Lastly, for
the fourth case, AFM is utilized to study the changes in morphology
and particle size of LiFePO4 cathode during discharge by Demirocal et
al. [12]. The reliable AFM measurements based on different designs are
presented by them in order to provide Li-ion batteries for future plugin hybrid electric vehicles.

I believe that, AFM can become a powerful tool in future in
materials science research. Because of materials science deals with the
discovery and design of new materials. In addition, characterization
of materials in this field has received much attention from scientists
recently.
References
1. Anuar K, Ho SM, Atan S, Jelas H, Saravanan N (2011) Chemical bath deposition
of SnS thin films: AFM, EDAX and UV-Visible characterization. Oriental Journal
of Chemistry 27: 1375-1381.
2. Anuar K, Nani R, Ho SM (2011) Atomic force microscopy studies of zinc
sulphide thin films. International Journal of Advance Engineering Sciences and
Technologies 7: 169-172.
3. Anuar K, Ho SM, Lim KS, Saravanan N (2011) Surface morphology of CuS
thin films observed by atomic force microscopy, SQU. Journal for Science 16:
24-33.
4. Anuar K, Abdul HA, Ho SM, Saravanan N (2010) Effect of deposition time on
surface topography of chemical bath deposited PbSe thin films observed by
atomic force microscopy. The Pacific Journal of Science and Technology 11:
399-403.
5. Anuar K, Ho SM, Atan S, Saravanan N (2010) X-ray Diffraction and atomic
force microscopy studies of chemical bath deposited FeS thin films. Studia
UBB Chemia 55: 5-11.
6. Anuar K, Ho SM (2010) Deposition and characterization of MnS thin films by
chemical bath deposition method. Int J Chem Res 1: 1-5.
7. Anuar K, Ho SM, Tan WT, Saravanan N (2012) Temperature-dependent
surface topography analysis of SnSe thin films using atomic force microscopy.
Asian Journal of Research in Chemistry 5: 291-294.
8. Ho SM (2014) Influence of complexing agent in the growth of chemically
deposited Ni3Pb2S2 thin films. Orient J Chem 30: 1009-1012.
9. Anuar K, Kuang Z, Sharif A, Haron MJ, Tan WT, et al. (2010) Effects of
deposition potential on Cu4SnS4 thin films prepared by electro deposition
technique. The Arabian Journal for Science and Engineering 35: 83-92.
10. Yu MF, Kowalewski T, Ruoff RS (2001) Structural analysis of collapsed,
and twisted and collapsed, multiwalled carbon nanotubes by atomic force
microscopy. Phys Rev Lett 86: 87-90.
11. Koblischka MR, Koblischka VA, Reddy ES, Schmitz GJ (2014) Analysis of the
microstructure of superconducting YBCO foams by means of AFM and EBSD.
Journal of Advanced Ceramics 3: 317-325.
12. Demirocak DE, Bhushan B (2014) In situ atomic force microscopy analysis
of morphology and particle size changes in Lithium Iron Phosphate cathode
during discharge. J Colloid Interface Sci 423: 151-157.

*Corresponding author: HO Soonmin, INTI International University, Putra Nilai,
71800, Negeri Sembilan, Malaysia, Tel: + 6067982000 ; E-mail: soonmin.ho@
newinti.edu.my
Received January 09, 2015; Accepted January 09, 2015; Published January 13,
2015
Citation: Soonmin (2015) The Applications of Atomic Force Microscopy in Materials
Science Research. Chem Sci J 6: e107. doi: 10.4172/2150-3494.1000e107
Copyright: © 2015 Soonmin. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Chem Sci J
ISSN: 2150-3494 CSJ, an open access journal

Volume 6 • Issue 1 • 1000e107

