%51 VI A T Vol.23 No.5
2007 4 5 J CHINESE JOURNAL OF INORGANIC CHEMISTRY May, 2007

V\%\%\M

Eﬁﬁilﬁ]?&

%WJ

ERPE LB R S RS B S5 AR E

RFEF THARAE BRA4EAA
(BaRFAMT G L LRGEHRI, M 510632)

KRR . GG, LB IR, FERES; DPPC; AFM
PESES ., 0614.231; 078279 XEkFRIRAS, A NEHS . 1001-4861(2007)05-0887-05

Special Patterns of Calcium Oxalate Monohydrate Crystals Induced by
Defective Langmuir-Blodgett Film
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Abstract: A special pattern of calcium oxalate monohydrate (COM) crystals was induced by DPPC Langmuir-
Blodgett films with defects. The pattern was that a large hexagonal COM crystal located in the middle of a ring-
shaped pattern of needle-liked crystals. The number of such special patterns with a diameter between 10 pm and
40 pwm accounted for about 5% of the whole crystal patterns. It is due to the “islands” composed of aggregated
film-forming molecules in the middle of the liquid-condensed domains. The effects of the concentration of
potassium oxalate and the growth time on the crystal patterns were studied. When the concentration of potassium
oxalate (c o) was 0.6 mmol - .7, the needle-liked COM crystals on the rings grew towards inside part of the
patterns as the induced-time increased from 1 h to 4 h. After 2 h, the solid circle patterns were formed. On the
other hand, the size of the hexagonal COM crystal in the middle of the pattern increased. The size of the COM
crystals on the rings were about 3 wm X 2 wm, and that of three-dimensional COM crystals in the middle of the
patterns were about 16 wm x 7 wm x 6 wm after 4 h. However, when ¢y . o was increased to 5.0 mmol - L™, there
was only a large COM crystal grown in the middle of the circular COM crystallites no matter 1 h or 4 h of crystal
growth, and the ratio of these special COM patterns increased. It can be explained that the interaction between

oxalate and DPPC molecules is enhanced as the increase of ¢y o , so more and more DPPC molecules fled away

from the substrate surface, resulting in decrease of the nucleating sites in the circle.
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(a,b) with treatment by 0.6 mmol - L™ oxalate solutions for 2 h, and (c) without oxalate treatment. Crystallization time: 1 h.
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Fig.1 SEM images of special patterns of COM crystals induced by defective DPPC LB films
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Fig.2 XRD patterns of calcium oxalate crystals

grown on defective LB films
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(a) without treatment by potassium oxalate; (b) treated by potassi-
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um oxalate for 2 h. Deposition surface pressure: 10 mN-m™;

substrate: hydrophobic mica.
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Fig.3 AFM images of one-layer LB film of DPPC
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Fig.4 Schematic diagrams showing change of molecular array of DPPC in LB film before and

after treatment by potassium oxalate
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(a) 1 h, (b) 2 h, (c) 4 h, (d) the magnified image of the circular pattern of crystals in (a).
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Fig.5 SEM images of circular patterns of calcium oxalate crystals grown on defective DPPC LB films at different crystallization time

Step A Step B

Step A: the growth of the needle-liked COM crystals at the boundaries on the defective LB film; Step B: the evolvement of COM crystals from needle-liked

crystals to much larger hexagonal prismy crystals; Step C: the formation of solid circular pattern of needle-liked crystals inside the domain; Step D: the

growth of strip-shaped crystals derived from needle-liked crystals.
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Fig.6  Schematic diagrams of crystal growth of calcium oxalate on defective LB films
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Fig.7 SEM images of deposited patterns of calcium oxalate crystals grown on defective DPPC LB film with treatment by
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