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Fig. 1 Velocity of nearly straight monatomic steps on NaCl(100) and NaF(100)

plotted against water vapor pressure at 299K.
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Fig. 2 Model of adsorbed water on an alkali halide surface

(a) At lower pressures, water vapor adsorbs molecularly. (b) At higher
pressures, adsorbed water condenses 2-dimensionally. Within the 2-D
patches, hydrated ions can move along the surface to find stabler
positions. (c) When the 2-D patches are connected with each other,
ions can travel longer distances. (d) At even higher pressures, 3-D

condensation occurs.
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Fig. 3 Formation of a table on NaF(100) using capillary condensation of water
between the surface and the AFM probe.
Square shape of the table indicates that it is a single crystal.
The table keeps on growing spontaneously. The spiral steps around screw

dislocations(M) indicates that the ions were collected from the terraces.
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Fig. 4 AFM images of Mg0(001), (a)just after cleavage in air(6umx6um), and

(b)after exposing to air for several weeks(5umx5um).

-123-



FoEBUCLREEPEL RB 2L EI»STSNATVEN. ZREBUBENSZZTY
BohwTtnarEZSNS,

BRTOREEERE

3.
3 1 KRBEFOUE

4
. 4
RIEOEREEFRT2DEKBEFTHOhBIEMBE WV, K&NaCl L ZHEEER
BREVWDT, B, BROBEBELOADZDRABES TR WA, Fig 5OBIZERNEIEKS
TORREZLOZTBLHEVEINATH S, (b)) OKRHMTRELEMABTIEAT Y T0
REBHIToN, BRFEPEL->TN3E., KEPFDONa ClREAT/NIOEEICLD R
Ty T OREPHENDBIIEEERS L) (XH2) . SEOBESIIRRSELR S,
HREBMARMEZERVEXTYy TTRNaA A eCl A A VBREIKET, &L L it

Fig.5 AFM images(6pumx6um) of NaCl(100) in contact with saturated solution
of NaCl in water. (a)44.9, (b)46.5, (c)47.6, and (d)48.7 min after
making the contact. Step growth is slow at the intersection(indicated by

an arrow in (b)) of the steps along the crystal axes.
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Fig. 6 AFM image(9 umx9um) of NaCl(100) surface 107 min. after making contact
with supersaturated solution of NaCl. Dents are due to smaller salt

concentration at negative curvature during growth
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Fig. 7 AFM images(20 umx20 xm) of NaCl(100) in contact with 0.15mM NaCl/methanol
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Fig.8 Stability of the steps along the crystal axes on (a)(010), (b)(100),
and (c)(001) surfaces of CaS04 measured by their retreating speeds under

various concentrations of CaS04.
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Stability of Surface Atomic Structures of Rock Salt

Crystals Studied with Atomic Force Microscopy

Hitoshi Shindo, Morio Ohashi and Sei-ichi Kondo

Department of Applied Chemistry, Chuo University, Tokyo, Japan

1. Monatomic Step Movements Helped by Adsorbed Water[1]

The velocities of monatomic step movements on NaCl and NaF(100) surfaces
were measured as the functions of vapor pressure of water(Fig.1). Step movements
were observed for both crystals at P(H,0)=1.7kPa(relative humidity of 52%) at
299K. A steep increase was observed with NaCl at about 2kPa(60%), while no such
phenomenon was observed with NaF. By comparing the data with adsorption
isotherms of water on powder samples[2], a model of adsorbed water was proposed
(Fig. 2). Islands of two-dimensional water enables the transport of ions at the

surfaces.

2. Hillock Formation Using the AFM Probe

By placing the AFM probe at a position on the alkali halide crystals, salt
hillocks are formed by capillary condensation. Unlike with NaCl, the hillocks
formed on NaF were basically square shaped indicating that they are single
crystal[Fig. 3]. The block grew spontaneously once formed. A mechanism for the

growth was proposed.

3. Surface Structures of Other Rock-salt-type Crystals
Cleaved LiF(100) face was stable and no step movements were observed
With Mg0 crystal, growth of Mg(OH), and MgCOsz crystals were observed. The

process is probably related to hygroscopicity of Mg containing NaCl.

4, Growth Process Observed in Saturated Solution of NaCl in Water
Step structures during the growth process was observed(Fig.5,6). Dents are

formed at intersections of neutral steps, where the steps are stable.
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