Glycine Crystal Growth in Nanospaces and Its Transition in Nanospaces and Bulks
甘氨酸晶体在纳米空间的生长及其在纳米空间中和常规条件下的相变
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Abstract

Part 1: Crystallization of glycine in inorganic nanoporous anodic aluminum oxide (AAO) reveals the size dependent polymorphism selectivity of metastable β-glycine up to 200 nm. With the characterization of X-ray micro-diffraction (μ-XRD), the one-dimensional cylindrical pores of AAO confine the β-glycine growth with preferred orientation of [010] axis parallel to the pore direction. Glycine crystals embedded in AAO structures exhibit a unique phase transition, wherein the metastable β-glycine transforms to the more stable α form upon standing at 90% relative humidity (RH). The orientation of the newly formed α-glycine nanocrystals, with the [010] axis nearly perpendicular to the pore direction reflects a nearly 90° flip of the glycine molecules after the transition. When crystallization of β-glycine is performed in the presence of racemic bulky amino acids as auxiliaries known to bind to both (010) and (0
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0) faces, the β-glycine nanocrystals are stable at 90% RH. The enantiopure auxiliaries have no effect to stabilize the β-glycine, which only bind to one of the {010} faces. This suggests that access of water to both of the (010) and (00) plane of β-glycine is essential for the phase transition with racemic amino acids, and the effect of hydrophobic side chain of auxiliary molecules occludes glycine phase transition in humidity.
Part 2: It is fascinating but rare that phase change or chemical reaction occurs in a single crystal without losing its integrity. This does happen to glycine. Glycine has three polymorphs coexisting at the ambient condition, namely α, β and γ forms. When a β glycine crystal was checked again after standing in the air for some weeks, the crystal changed its diffraction pattern and the unit cell determination revealed that it changed to the α form. The crystal did not change its morphology and remained as a single crystal. Further exploration discovered that β-crystal could also transform to the γ-phase in a single-crystal-to-single-crystal fashion. Why and how did these take place? Diffraction methods were combined with optical observations in order to address these questions. Moreover, the influence of water and temperature to the transformation will be discussed in this presentation.

Biography
	[image: image3.png]



	Dr. Chunhua Hu received his PhDs in Physical Chemistry from Fudan University and in Chemical Crystallography from RWTH Aachen University. After the postdoctoral training at Frankfurt University, he worked at University of Nebraska-Lincoln as a Crystallography Specialist for two years. Since 2008, Dr. Hu has run the X-ray Diffraction Facility at the Department of Chemistry, New York University. He is also a Research Professor there. His research interests include structure analysis by diffraction methods and molecular modeling, design and synthesis of functional (nano)materials by crystal engineering, polymorphism and phase transition, solid-state reaction, and X-ray charge density analysis. He has published more than 100 peer-reviewed papers.


_1417850323.unknown

_1417850322.unknown

