Lab Final handout – Crystal Growth
Crystallography and Diffraction
Prof. Zdilla, Spring
Methods of Crystal Growth 

In this lab, we will attempt to grow X-ray diffraction quality crystals. Recrystalization methods normally use two types of solvents. 1) the dissolving solvent is a solvent that the compound of interest is soluble. 2) The precipitant, or precipitating solvent, is a solvent in which the compound is insoluble. There are a number of methods of crystal growth including:
Cooling: The sample is dissolved in a minimum of hot solvent, which may be a pure solvent, or a mixture of a dissolving solvent and a precipitant, and then slowly cooled to allow growth of crystalline material.

Evaporation: Allowing a solution of a compound of interest to slowly evaporate will result in slow concentration of the solution so that crystals may grow.

Layer diffusion. The solution and precipitant (or precipitating solvent) are layered on top of one another (as in the diagram below). For instance, a compound dissolved in dichloromethane could have pentane precipitant layered on top of it (left). The mixture is allowed to sit undisturbed while the solvents diffuse into one another, causing them to mix slowly, and crystals to grow at the interface (right).
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Vapor diffusion. This technique is the one that we will use today, and is similar to layer diffusion except that the precipitant is kept in a separate reservoir than the compound solution, which has its own reservoir. The mixing of the solvent vapors allows the precipitant to slowly mix into the solution, resulting in crystal growth. This technique only works well for volatile solvents. The most common apparatus for vapor diffusion is a double vial.

The sample
The compound you are working with is a substituted biphenyl. It has two methoxy groups on one ring, and a bromine on the other. The isomer is what you will determine in your laboratory final.
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Double Vial apparatus.
We will place just a small pinch of the powdery sample into a small vial (Figure 1A), and dissolve it in a minimum of solvent (Fig. 1B). We are just using a few hundred microliters, very small amounts. Note that the size of crystal we need is less than half a milimiter. 

Next we will place the precipitant in a larger vial, with the solvent level about twice as deep as what is in the small vial (we want to have more precipitant than solution so that when the solvents have fully mixed, the solvent mixture is MOSTLY  precipitant, which will result in most or all of the compound crystallizing out of solution.

Lastly, we place the small vial into the large vial and cap the large vial. We may place the apparatus in the freezer, or let the solvents diffuse at room temperature. 
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Figure 1. Setup of a vapor diffusion crystal growth apparatus using a double vial setup. A: Small amount of solid compound, B: dissolution of solid in a minimum of solvent. C: The precipitating solvent in a large vial. D: The small vial is inserted into the large vial and the large vial is capped, and the vapors are allowed to mix over the course of days to weeks. 
Instructions for the lab.
1. Form into pairs of students.

2. Obtain three small vials and three large vials. Into the small vials put a small amount of solid compound. perhaps 5-10 mg. Refer to your instructors example for an idea of how much to use.

3. Prepare three double vial apparatuses: We will set up the following:

Benzene/pentane (room temp)

DCM/pentane (freezer)

THF/pentane (freezer)
Where the first solvent in each pair is the dissolving solvent, and the second is the precipitant. First, dissolve the compound in a minimum of dissolving solvent, and then prepare the outer vial with the precipitant. Remember that the level of precipitant should be about twice the level of the compound solution. Don’t use too much solvent! 
4. Cap and label the vial with the solvents used.

5. Confirm your vials with your instructor, and leave the labeled vials. Your instructor will move them to the freezer.
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