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Article Review
Canovas III, P. A., & Shock, E. L. (2016). Geobiochemistry of metabolism: Standard state 
thermodynamic properties of the citric acid cycle. GeochimicaetCosmochimicaActa, 195, 293-322.
Introduction
The article describes the approach of geochemical modeling, which is utilized in microbial metabolism to pave the way for appraisal of mass transfer and energy between microbial biosphere and geosphere. Demands and supply concerning energy, as well as power, can be gauged from scientific geochemical data for compounds necessary during anabolism and catabolism. The article is primarily concerned about anions and organic components used during the citric acid cycle.  
Summary analysis
The results presented in the article were obtained after a critique of available acceptable state thermodynamic data for acid anions and organic components used during the citric acid cycle (Canovas III & Shock, 2016). Alternatively, the citric acid pattern can be referred to as Krebs or tricarboxylic acid cycle.In the article, there is vivid development of methods for ascertaining the acceptable state data unavailable from the experiment. Besides, the study provides methods for predicting correlating values at elevated pressures and temperatures with the aid of revised Helgeson–Kirkham–Flowers (HKF)equation of state for aqueous species(Canovas III & Shock, 2016).Internal continuity is upheld by using standard state thermodynamic data for inorganic and organic species, which is mostly involved in modeling and geochemical efforts. 
The revised-HKF and standard rate data parameters contribute hugely in estimating equilibrium dissociation restraint for the organic acids in the citric acid cycle(Canovas III & Shock, 2016). Additionally, the settings are used to determine standard Gibbs energies of reactions at elevated pressures and temperatures for all steps in the cycle.
Conclusion
All in all, the results presented in the article can be utilized together with scientific data from experimental and natural systems to estimate the power and energy demands of microorganisms. The assessment process must take into consideration the habitable ranges of both temperatures and pressures.    
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