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Atomic force mieroscope (AFM) was used te determine the atomic configuration and topography
of the surfaces of KMngO;; powders containing K icns. By affixing a powder to mica, we successfully
determined the first surface structure of KMngO,y; powder. The low—resolution imaging showed that
the powder has needle-like crystallites, and the high-resolution irmaging revealed that the powder
surface has a “faceted” structure. Pericdicities on the faceled plane that correspond to the
configuration of surface OH groups and bridging O atoms of the (110) plane was found by the
atomic-scale imaging. The close agreement between the images and the bulk structure suggests
that the (110) surface of KMngO,s is a termination of the bulk structure without reconstruction.
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Fig. 1 Structure of KMngOg.

(a) Schematic drawing of the 2X2 tunnel
structure of KMngOyg. Each octahedron
represents a Mn atom surrounded by six
O atoms. The notation of the 2X2 refers
to the width of the octahedral chains aronnd
the central tunnels, The K ions are
accommodated in the tunnels. (b)The (G01)
projection of the KMngOs. Open circles
indicate atoms at Z=0.G and solid circles
those at Z=0.5.
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Fig. 2 HRTEM images of KMngOq fine particle.

(a) The inset shows an eleciron diffraction pattern. The long axis of Lhis particle is
parallel to c—axis of the crystal. (b) This image shows a bunching structure of KMngQy,
fine particle, (e) (i) Structure image of a KMngQ s taken with an incident electron heam
parallei to {001] direction. The edges of the particle show surface profile image. The
arrow indicates planar defect. A unit cell is outlined. (2) Calculated image. A unit
cell is outlined. (3) Projected structure model. The full and hatched circles indicate
Mun and K atoms, respectively. (d) (1) Structure image of a KMngO,q taken with an
incident electron beam parallel to [011] direction. The edge of the particle shows surface
profile image. The arrow indicates surface defect en (100) plane. A unit cell is outlined.
(2) Calculated image. A unit cell is outlined. (3} Projected structure model. The full
circles indicate Mn atoms.
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Fig. 3 AFM images of KMngQ4 in powder
form affixed to mica.
(a) Well-isclated particles indicated
by arrows (A) give reproducible images.
(b} The surface of KMngQOe shows a
faceted structure (perspective view).
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Fig. 4

AFM images of the facet plane
of KMngO 5 in powder form.
(a} The image shows bright {AB}
and dark (BC) area paraliel to
c-axis of the crystal. In the bright
arza {AB), many lines along to
c—axis of the erystal are visible.
{b) Image obtained by zooming
in on the bright region (AB).
The image shows ridge structure.
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Fig. 5 Atomic—scale image of the surface of KMngQOis in powder form.
(a) The image shows periodicities which agree with structure medel of the (110}

surface.
from crystallographic data®.
{¢) Perspective view of (a).

(b} Structurc model of the (110} surface (top view),
Surface oxygens are left unsaturated in this model,
{d) Perspective view ol {b).

This model is reproduced

The arrow(A) and arrow(B)

indicate saturated oxygens and unsaturated oxygens, respectively.
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Fig. 6 The surface structure model of KMngOig.
(a) Faceted structure of XMngO s surface.
surface OH groups(B) on the (110) surface.
correspending to the dark area(BC} in Fig. 4{a).
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