General practices for growing quality single crystals in small-scale parallel crystallizers
Dr. Dan G. Dumitrescu1
1Technobis Crystallization Systems, Alkmaar, Netherlands
Single crystal X-ray diffraction has been one of the main driving forces for the advancement of chemical science in the past 40 years. To date, it is one of the few analytical method which can provide molecular structural information at atomic resolution using laboratory scale equipment. The method has benefited greatly from improvements in diffraction hardware, better detectors, and sensors, as well as from the huge advancements in data processing. This has allowed chemists and crystallographers alike to measure smaller crystals with progressively more complex asymmetric units. 

One aspect, most often overlooked in chemical crystallography, is the first, and sometimes most crucial step of any single crystal X-ray diffraction experiment: obtaining single crystals of sufficient quality. Most laboratories dealing with crystalline organics or organometallics rely heavily on empirical protocols for obtaining single crystals, such as thermal recrystallization, anti-solvent vapor diffusion, slow evaporation, liquid-liquid diffusion etc.

These empirical single crystal growth protocols have several limitations, in both the number of experiments one can reasonably test, the possible experimental conditions attainable, together with an overall lack of reproducibility. The problem can be address through a rigorous control of the experimental conditions, automation and medium-throughput screening.
We describe several common single crystal growth methods, together with the chemical rational behind them, and how to perform them either by hand or using our small-scale medium throughput crystallizers, Crystal16 and CrystalBreeder.[1-3] The methods described were used by both the author in an academic context, as well as by several TCS industrial users. The overall goal is to provide a versatile toolkit for anyone interested in obtaining organic, organometallic, or inorganic single crystals.
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