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This book presents abstracts of the participants of the XXI International Conference on 

Chemical Thermodynamics in Russia (RCCT-2017). The conferences on chemical 

thermodynamics are among the largest conferences held in Russia since 1961. Till 1977 the 

conference was called "All-Union conference on calorimetry", further, till 1992 - "All-Union 

conference on calorimetry and chemical thermodynamics", then after a long break the tradition 

of holding the conference was revived in 2001.  

At present the RCCT International Conferences take place every two years in various large 

Russian scientific centers such as Moscow, St. Petersburg, Nizhny Novgorod, Novosibirsk, 

Kazan, Samara and others. At present the RCCT International Conferences take place every two 

years in various large Russian scientific centers such as Moscow, St. Petersburg, Nizhny 

Novgorod, Novosibirsk, Kazan, Samara and others. Every RCCT is unique and significant event 

both for Russian and for world thermodynamic community as a whole. The conference 

traditionally covers all the aspects of chemical thermodynamics: from fundamental to applied 

areas, including multidisciplinary approaches and related areas of science. 

RCCT-2017 scientific program includes plenary and invited lectures, oral presentations, poster 

sessions and virtual contributions 
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Aqueous biphasic systems based on nonionic surfactants are an alternative of traditional water-organic 

solvent biphasic systems in a separation field. Due to its aqueous environment and biocompatibility of 

most of nonionic surfactants, these systems are of interest in particular for separation processes with 

biomolecules [1]. Micellar solution of a nonionic surfactant separates into two phases, micellar or 

surfactant rich and aqueous or surfactant poor phases, at a certain temperature, so called cloud point 

temperature (CP). The extraction process based on this phenomenon (cloud point extraction, CPE) is 

carried out at the temperature above the CP or at the presence of certain additives limiting solubility of 

the surfactant. CPE has been successfully applied for the extraction of hazardous compounds or high 

valued products [2]. 

A number of the nonionic surfactants has a low CP and exhibits no effect on the bioactivity of enzymes or 

proteins, what makes CP systems a suitable medium for a biocatalytic extractive process. Thus, Triton X-

114 aqueous biphasic solution has been studied as a potential eco-friendly system for the extractive 

enzymatic hydrolysis of PenG (penicillin G) [1]. A scheme of the process is presented in Figure 1. 

Different additives such as salts or organic molecules allow varying the CP values and affect the 

partitioning of some solutes [3]. This helps one to choose mild but effective conditions for the extractive 

process. 

In the present work, aqueous biphasic systems containing nonionic surfactant Triton X-114 with 

different additives (salt or sugars) are considered as an improved medium for a biocatalytic extractive 

hydrolysis of penicillin G to 6-aminopenicillianic acid (APA) and phenylacetic acid (PAA) [1]. The 

partition coefficients (lgP
αβ

) of the solutes (PAA and APA) between micellar and aqueous phases at the 

presents of salts (NaCl or K2HPO4/KH2PO4), sugars (glucose or arabinose) have been investigated. The 

solute concentrations in the both phases were determined by means of HPLC analysis. 

The influence of additives and component concentrations on the phase behavior, physicochemical 

properties of coexisting phases (density and viscosity) is also discussed. The most promising systems 

have been applied to perform the extractive enzymatic hydrolysis of PenG. 

 
Figure 1. A scheme of enzymatic hydrolysis of Pen G to produce APA and PAA with penicillin G acylase 

in cloud point system [1]. 

 

Chromatographic analysis was carried out on the equipment of the Research park of St. Petersburg State 

University, Center for Chemical Analysis and Materials Research. 
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