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A SOLVENT PAIR RECRYSTALLIZATION APPARATUS FOR 

GROWING SINGLE CRYSTALS 

J. N. Brown and L. M. Trefonas 

Department of Chemistry 

Louisiana State  University in  New Orleans 

New Orleans, Louisiana 70122 

One of the more inherently d i f f i c u l t  tasks  i n  the laboratory i s  the 

growing of s ingle  c rys t a l s  of organic compounds which are of high qual i ty  

(e.g., sui table  fo r  an x-ray d i f f r ac t ion  study). 

one of the most of ten used techniques, namely, solvent-pair c rys t a l l i za -  

t ion,  i s  controll ing the r a t e  i n  which the insoluble llsolvent" i s  added 

t o  the saturated solution. I f  large,  nicely formed single c rys t a l s  are 

desired, t h i s  must be done a t  a slow, constant r a t e .  The apparztus de- 

scribed herein has thus far been 10% effect ive i n  producing excellent 

s ingle  c rys t a l s  for  our x-ray s t ructure  s tudies  i n  those cases i n  which 

our previous e f f o r t s  had f a i l ed .  

A basic d i f f i c u l t y  i n  

The process involves an apparatus (Figure 1) using a closed chamber 

refluxing of the insoluble "solvent" 

The vapor pressure of 

a warming l iquid,  such as water, through the jacket E) than g. 

p a i r s  (soluble, insoluble) which we have found effect ive with water as the 

warming l i q u i d  include; acetoni t r i le-ether ,  chloroform-ether, ethanol- 

e thy l  acetate,  and hexane-ethyl acetate.  The apparatus, as i l l u s t r a t e d  i s  

in to  the saturated solut ion 2. 

must be higher (or ea s i ly  increased by circulat ing 

Solvent 
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T! T 

10 CM 

4k 

8 CM 

designed fo r  milligram quan t i t i e s  and r equ i r e s  12-24 hours f o r  c r y s t a l l i -  

za t ion  t o  occur. There i s  no apparent reason why the  apparatus cannot be 

scaled up t o  gram quan t i t i e s .  

A i s  a pyrex 45/50 t e f l o n  coated j o i n t  with the  inner sec t ion  sealed 

immediately above the  j o i n t .  

excess solvent.  Under t h e  usua l  operating conditions,  g i s  sealed o f f  

with a s m a l l  piece of rubber tubing and a pinch clamp. The square sample 

support platform, C, allows t h e  vapor t o  pass from the  lower i n t o  t h e  up- 

per chamber. 

small v i a l  (approximately 1/2" i n  diameter a n d  I" tall). A s  d i f fus ion  

progresses,  w i l l  gradually f i l l  and c r y s t a l s  of the  desired compound 

w i l l  form i n  the  bottom of the  sample container,  2. Fina l ly ,  E i s  a jack- 

e t  through which the  warming l i q u i d  can be c i r cu la t ed  t o  increase  the  

g i s  a o u t l e t  f o r  a vacuum pump t o  remove 

The sa tura ted  so lu t ion ,  2, i n i t i a l l y  f i l l s .  about 1/3 of a 
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SOLVENT PAIR RECRYSTALLIZATION APPARATUS 

volatility of the insoluble "solvent". 

ing point of 

liquid in the previously mentioned. solvent-pairs. 

Hot tap water at the normal boil- 

(approximately 5 5 O  C) has proven effective as the! warming 

(Received May 18, 1970) 
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