
Accepted Manuscript

The urea-barbituric acid polymorphic co-crystal system: characterization, ther-
modynamics and crystallization

Xiangyang Zhang, Jinsuo Yang, Yanyang Wu, Xinggui Zhou

PII: S0022-0248(18)30307-5
DOI: https://doi.org/10.1016/j.jcrysgro.2018.07.001
Reference: CRYS 24655

To appear in: Journal of Crystal Growth

Received Date: 30 April 2018
Revised Date: 28 June 2018
Accepted Date: 1 July 2018

Please cite this article as: X. Zhang, J. Yang, Y. Wu, X. Zhou, The urea-barbituric acid polymorphic co-crystal
system: characterization, thermodynamics and crystallization, Journal of Crystal Growth (2018), doi: https://
doi.org/10.1016/j.jcrysgro.2018.07.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jcrysgro.2018.07.001
https://doi.org/10.1016/j.jcrysgro.2018.07.001
https://doi.org/10.1016/j.jcrysgro.2018.07.001


  

1 
 

The urea-barbituric acid polymorphic co-crystal system: 

characterization, thermodynamics and crystallization 

Xiangyang Zhang
1,2

, Jinsuo Yang
1
, Yanyang Wu

1
, Xinggui Zhou

*,1
 

1 School of Chemical Engineering, East China University of Science and Technology, Shanghai, 200237, China 

2 School of Engineering and Applied Sciences, Harvard University, Cambridge, 02138, USA 

Keywords: A1. Characterization; A1. Phase equilibria; A2. Growth from solution; A2. Seed crystals; 

B1 Organic compound.  

PACS  81.10.Dn; 82.20; 89.20 

Polymorphism in co-crystals is known to have a dramatic effect on physiochemical properties. The current 

contribution covers the characterization, thermodynamic analysis, and cooling seeded crystallization investigation 

of the urea-barbituric acid (UBA) polymorphic co-crystal system including urea (UA), barbituric acid (BA), and 

two polymorphic UBA (Forms I and III). Supramolecular synthesis of UBA Forms I and III have been conducted 

by cooling crystallization in methanol and then systematically characterized by powder X-ray diffraction (PXRD), 

thermal analysis (DSC and TGA), Raman and IR spectroscopy. Compared to the TGA results, the exothermic and 

endothermic peaks shown in DSC curves represent the decomposition of UBA and the melting of BA, respectively. 

Using the measured solubility data, the UBA polymorphs were found to be an enantiotropic polymorphic system, 

and the transition points in the water and methanol were determined at 35 oC and 33 oC, respectively. Subsequently, 

the modified Apelblat equation and van’t Hoff model were used to correlate the experimental data and to calculate 

the dissolution enthalpy and entropy of the different system. Moreover, cooling seeded crystallization of two 
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