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The effect of L-methionine additive on the crystal growth
of L-alanine crystal was investigated by atomic force micro-
scope (AFM) , X-ray photoelectron spectroscopy (XPS) and
time of flight—secondary ion mass spectrometry (TOE-
SIMS) . The crystal was grown in the presence of L-methion-
ine (5 mol % with respect to L-alanine concentration) at a
supercooling AT=2 K. The growth rate of (120) face was
almost suppressed and that of (011) face was only relatively
inhibited. The surface topography of each face was also
observed by AFM and they showed to be different. From the
XPS depth profile results, sulfur atoms were detected only
outer surface of the (120) face, but in the case of (011) face,
sulfur atoms were detected not only outer surface but also in
side of the crystalline lattice. In addition, from the TOF-
SIMS results, L-methionine molecule and L-alanine mole-
cule were dotted each other on the surface of (011) face, but
in the case of (120) face, L-methionine molecule was present
only on local part of surface, on which L-alanine molecule
won't. It was considered that L-methionine molecule which
exist in outermost surface of (120) face hinder the growth of
that face of L-alanine and that which exist in the surface of
(011) face don't prevent the growth. The difference of
growth suppression effect on each face by L-methionine
additive was confirmed by XPS analysis and TOF-SIMS
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Crystal growth cell

Fig.1 Schematic diagram of in situ observation apparatus.
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Fig.2 The photograph of L-alanine crystal.
(a) L-alanine seed crystal
(b) L-alanine crystal after 7 days
(c) L-alanine crystal with 5 mol % L-methionine after
7 days
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Fig.3 The growth displacement of .-alanine

crystal.

o L-alanine (011) face {G=5.33 X 10 >mm/s)

o L-alanine (120) face (G=3.33X10 mm/s)

e [-alanine with 5 mol % L-methionine {011)
face (G=1.50X10"’mm/s)

®» L-alanine with 5 mol % L-methionine (120)
face (G=3.30X10 *mm/s)

Fig. 4 AFM images of L-alanine crystal surfaces.
(a) (011) face of L-alanine crystal
(b) (011) face of L-alanine crystal mixed
with L-methionine
(c¢) (120) face of L-alanine crystal
(d) (120) face of L-alanine crystal mixed
with L-methionine 0
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Fig. 5 Vertical profiles of L-alanine crystal surfaces.
(a) (011) face of L-alanine crystal

(b) (011) face of L-alanine crystal mixed with L-methionine

(c) (120) face of L-alanine crystal

(d) (120) face of L-alanine crystal mixed with L-methionine
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Fig. 6 XPS Depth profile spectra of S 2p.
(a) (011) face, (b) (120) face
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Fig.7 Mapping images of L-alanine molecule and L-methionine molecule on L-alanine crystal surfaces with
L-methionine by TOF-SIMS analysis.
(a) Total ion on (011) face, (b) Mass : 90 (L-alanine) on (011) face, (c)Mass ; 150 (L-metionine) on (011) face,
(d) Total ion on (120) face, (e)Mass ; 90 (L-alanine) on {(120) face, (£) Mass ; 150 (L-metionine) on {120) face.
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Fig. 8 Growth mechanism of the (120) face §Q——m—-—0 o ‘é
of the L-alanine crystal mixed with 5 mol 2 Qg
% L-methionine. é
(a) AFM image of L-alanine crystal sur- 8&:‘-@:—% 9
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(b) Vertical profiles of L-alanine crystal
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Fig.9 Projections of molecular arrange-
ment in the crystal of L-alanine mixed
with 5 mol % L-methionine. Projected

along the (a) x-axis ; (b) z-axis.
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