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Biuret, (NH2CO)2NH, is the synthesis by-product of the urea fertilizer, (NH2)2CO. Thermodynamic models construction of the ternary system (NH2)2CO – (NH2CO)2NH – H2O is crucial for optimizing the conditions of technological carbamide process with low biuret content. Sufficient information on thermodynamic properties of water and crystalline urea is available, but data on biuret is limited and contradictory. Biuret high-temperature properties and state diagrams of biuret-based binary systems ought to be specified.
The present work has: (1) enthalpy of fusion and melting temperature of biuret identified; (2) solidus and liquidus of 3 binary subsystems studied; (3) thermodynamic phase models proposed and ternary “urea – biuret – water” system phase diagram calculated.
The experiment had been carried out by differential scanning calorimetry (DSC) and thermogravimetry (TG) using NETZSCH DSC 204 F1 Phoenix and NETZSCH TG 209 F1 Iris. Evaluation of liquid urea heat capacity near the melting point and biuret melting properties had been made. The temperature and enthalpy of (NH2CO)2NH fusion were calculated based on joint results of the DSC and TG experiments carried out using different heating rates varying from 1 to 20 K/min. Thus it was made possible to define the contributions to the total thermal effect of biuret fusion and thermal decomposition processes. The DSC method allowed for the phase diagrams of “biuret – water,” “urea – water,” “urea – biuret” binary systems to be studied, as a result – liquidus and solidus curves precisely defined; stoichiometry and decomposition temperature of the biuret hydrate identified.
The excess Gibbs energy of binary melt was described using the Margules model, parameters were calculated while minimizing the sum of squared deviations of the calculated and experimental values of liquidus’s temperatures. The ternary melt properties were evaluated by the Muggiani Method. Isothermal sections of the “urea – biuret – water” phase diagram were calculated.
