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Table 1 Habit modification by various additives and solvents.

Additives Shape Stable face
Urea Octahedron {111}
Formamide Octahedron {111}
Ferricyanide Pyramidal cube {120}
Ferrocyanide Dendrite {120}
HgCl, Dodecahedron {110}
PbCl, Octahedron {111}
Methanol Octahedron {11n}
Ethanol Octahedron {11n}
Acetone Octahedron {11n}
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(a) AFM image (10 um sq.)
of (100) at 60 min.

(b) AFM image (10 um sq.)
of (111) at 100 min.
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(111) ledge

(c) Structure models of methanol adsorbed at (111) ledges of
Na ions at NaCl(113) surface.

Fig. 3 AFM images of (100) and (111) surfaces of NaCl during
dissolution in methanol(a, b) and models of methanol adsorbed
at (113) surface.
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Fig. 4 Structure model of methanol adsorbed at NaCl(110) surface. The smaller size compared to ethanol allows dense packing.

Fig. 5 Model of ¢(2x2) adsorption of HgCl, at NaCI(110) surface.
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Fig. 6 AFM image (7.4 pm sq.) of NaCl(100) face during
dissolution in ethanol solution of HgCl, (50 mM).

A spiral step with monatomic height originate at the bottom
of each square etch pit.
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Fig. 7 AFM images of NaCl(111) surface after soaking in a
saturated aqueous solution added with formamide.

Fairly flat surface was obtained in 2 days (a), where steps having
nearly bilayer height of 0.33 nm were observed (b). Twenty days
after, step structures became distinct (c) and atom-resolved
images were observed(d).

(a) in air
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Fig. 8 AFM images (20 pm sq.) of NaCl(110) before and during dissolution in 0.5mM solution of K4Fe[CN]¢ in aqueous(20 wt%)

ethanol.
The (110) surface was facetted into (120) or (130) faces.
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Fig. 9 Frictional coefficients measured with FFM along
designated directions at (100), (110) and (111) surfaces of NaCl
crystal.

Marked anisotropy was observed at (100) and (110) surfaces, in
contrast to (111) surface.

4. S DRE
W5 NaCl #E SO A Z L DR T A =X
AZDONWTIZIET 3 FE R OWFFE THEIS 2 1 RIS

IZTHIENTET, SRIESNOE 77y NE O
LENMED LR LR B L O AE T VOREE TH
%, BUEIT TR O m W E b Ao E AR LTV D
DS, BB IRFEINI TE TR, BT VR R ARELEY
ANDUERHDHEE ZHND, £z, BT EHD NaCl
ERILDAE ST OW T IR O R OE N HET2
ZEHLAEETHD,

RO P E TIEAE S DO T NVEREFH T 57200
BRI T — NSO T2 B oT0D, UL, flidh
ORI | FEICRHERE DR 7L~ L CTOfR 72
EORERT —<XFEAE TN TTHING, B
MR L a R TR Al o~ &2 L bhs,

X Bk

1) Bk, PIH . #8, Totjal, g, SRR, i, ek 15
R B RS T (VR A = A TR [
2005), pp.127-137.

2) HR. EFE EIE B B, ERK 11 B R SE
HMEELE T (Vb A ARFFEM ., 2001)
pp.63-73.

3) Y. Namai and H. Shindo, Jpn. J. Appl. Phys., 39b,
pp-4497-4500 (2000).

4) B, B AR 4356, 55, pp.383-391 (2001).

5) ##k. J. Soc. Inorg. Mater. Jpn., 8, pp.593-600 (2001).

6) N. Radenovi¢, W. van Enckevort, P. Verwer and E.
Vlieg, Surf. Sci., 523, 307-315 (2003).

7) N. Radenovié¢, W. van Enckevort and E. Vlieg, J. Cryst.
Growth, 263, 544-551(2004).

8) Bk, =B, KL, LA, BTIE, TR 13 AR B RATZE
WAL T (Vb h A ARGV, 2003) ,
pp-79-89.

9) B, 20, SFEF. PR, /NMEL SRR 16 4 EE B RATTIE
WAL T (Vb A AR, 2006) ,
pp-103-112.

10) Bk, B AMEAK 23586, 58, pp.585-591 (2004).

-67 -



0505
Atomistic Mechanisms of Habit Modification of Alkali Halide Crystals.
3. Effects of CH;0H, HgCl,, O=CHNH, and K,Fe[CN];

H. Shindo ?, T. Kose b, T. Matsukawa b, A.Tamaki b, H. Koda ° and T. Sakuragi b,
The Institute of Science & Engineering *
Graduate School of Science & Engineering
Chuo University, Kasuga, Bunkyo-ku, Tokyo 112-8551, Japan

Summary

Atomistic mechanism of habit modification, with additives or by the choices of solvents, of NaCl
crystal was studied by observing facet formation processes with atomic force microscopy(AFM) in
solutions. Methanol stabilizes (113) surface just like ethanol, which suggests that the O atom of alcohol
adsorbs on (111) ledge formed by Na ions and that the hydrophobic interactions between the alkyl groups
of alcohol are not very important for the stabilization of the surface. On the other hand, the smaller size
of methanol enables stabilization of (110) surface, which does not occur with ethanol.

HgCl,/ethanol stabilizes NaCl(110) surface giving atom-resolved AFM images of c(2x2)
adsorption structure. Most probably, the electrostatic repulsion between HgCl,> ions causes the
structure.

At NaCl(100) surface, on the other hand, very shallow square etch pits having each a screw
dislocation at the bottom were formed in the same solution. The square bases and the monatomic steps
forming square spiral runs in <110> directions. The (100) surface and (111) ledges on it are also
stabilized by the HgCl,> ions. The adsorption structure should be different with that at the (110)
surface.

Formamide added to saturated aqueous solution of NaCl stabilized (111) surface, which probably
was caused by adsorption of the carbonyl O atom on Na ions. This molecule did not stabilize any other
face.

Ferrocyanide ion is a famous anti-caking agent. Addition of the potassium salt to aquous
ethanol stabilized (120) and (100) facets. Stabilization of these faces explains well the dendrite growth of
NacCl in the presence of the agent.

Friction measurements with frictional force microscopy(FFM) at (110) and (111) Surfaces
stabilized by above methods gave reasonable anisotropy just as expected from the periodicities of the

surfaces.
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