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Abstract: Ln-Rh-O systems show potential interest in different catalytic applications. Phase diagram of 

these systems revealed that only LnRhO3, an orthorhombic perovskite structure, has been found as stable 

ternary oxide. Employed solid-state electrochemical cell to determine the thermodynamic parameters of 

LnRhO3 compounds from their binary oxides Rh2O3 and Ln2O3. Calcia stabilized and yttria stabilized 

zirconia has been used as solid electrolytes in these cells. Ternary phase relation for Ln-Rh-O systems is 

established using isothermal equilibration technique. Phase diagram of few Ln-Rh-O systems are 

computed with the help of supplementary data for other binary phases (Ln-Rh) from the literature and 

thermodynamic data for LnRhO3 from experiment at high temperature. At 298.15 K, ∆��
�and ��for 

LnRhO3are calculated from its constituting elements. Thermodynamic data has been used to compute an 

oxygen potential ‒ composition and three-dimensional chemical potential diagram for the system Ln-Rh-

O. 

 

Keywords: Catalytic Applications 

 

REFERENCES 

[1]. H.J. Gysling, J.R. Monnier, G. Apai, Synthesis, Characterization and catalysis of LaRhO3, Journal of 

Catalysis, vol. 103, pp. 407–418, 1987. 

[2]. W. Yi, Q. Liang, Y. Matsushita, M. Tanaka, H. Xiao, A.A. Belik, Crystal structure and properties of high-

pressure-synthesized BiRhO3, LuRhO3, and NdRhO3, Journal Solid State Chemistry, vol. 200, pp. 271–278, 

Jan 2013. 

[3]. H. S. Jarrett, H.H.C. Kung, A.W. Sleight,“Photolysis of water using rhodate semiconductive electrodes” US 

Patent 4,144,147, (1979)  

[4]. T. Taniguchi, W. Iizuka, Y. Nagata, T. Uchida, H. Samata, Magnetic properties of RRhO3 (R=rare earth), 

Journal of Alloys and Compounds,vol. 350, pp. 24-29, Feb 2003. 

[5]. H.S. Jarrett, A.W. Sleight, H. H. Kung, J.L. Gillson, Photoelectrochemical and solid‐state properties of 

LuRhO3, JournalApplied Physics, vol. 51, pp.3916, 1980. 

[6]. K. T. Jacob, Preeti Gupta, Electrochemical determination of thermodynamic properties of DyRhO3 and phase 

relations in the system Dy-Rh-O, Journal Soild State Electrochemistry, vol. 17, pp. 607-615, Oct 2013.  

[7]. K. T. Jacob, A. K. Dhiman, Preeti Gupta, System Gd–Rh–O: Thermodynamics and phase relations, Journal of 

Alloys and Compound, vol. 546, pp. 185-191, Jan 2013.  

[8]. K. T. Jacob,  Y Waseda, Phase relations in the system La-Rh-0 and thermodynamic properties of LaRhO3, 

Journal of American Ceramic Society, vol. 78, pp.440-44, Feb 1995. 

[9]. K. T. Jacob, Juhi Sharma, Preeti Gupta, System Ho-Rh-O: Phase equilibria, chemical potentials and gibbs 

energy of formation of HoRhO3, Journal of Phase Equilibria and Diffusion, vol. 33, pp. 429-436, Sept 2012. 



IJARSCT   ISSN (Online) 2581-9429 

     

 

          International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

 

 Volume 12, Issue 4, December 2021 

 
 

Copyright to IJARSCT       DOI: 10.48175/IJARSCT-2388                  271 

 www.ijarsct.co.in  

     Impact Factor: 5.731 

[10]. K. T. Jacob, Karuna Agarawal, Preeti Gupta, Thermodynamics of TmRhO3, phase equilibria, and chemical 

potentials in the system Tm−Rh−O, Journal of Chemical and Engineering Data, vol. 57,pp. 3677-3684, Nov 

(2012). 

[11]. K. T. Jacob, Preeti Gupta, Donglin Han, Tetsyu Uda, Phase equilibria in the system Sm–Rh–O and 

thermodynamic and thermal studies on SmRhO3, Journal of  Material Science, vol. 49, pp. 3135-3145, Jan 

(2014).  

[12]. K. T. Jacob, Preeti Gupta, Donglin Han, Tetsyu Uda, Thermodynamics of NdRhO3 and phase relations in the 

system Nd–Rh–O, CALPHAD, vol. 43, pp. 71-79, Dec (2013).  

[13]. K. T. Jacob, Preeti Gupta, Donglin Han, Tetsyu Uda, Thermodynamic properties of YbRhO3 and phase 

relations in the system Yb-Rh-O, Journal of Phase Equilibria and  Diffusion,  vol. 37, pp. 503-509, June 

(2016).  

[14]. K.T. Jacob, S. Muraleedharan Phase diagram of the system Ce-Rh-O, Calphad, vol 65, pp 171-176, June 

2019,  

[15]. K.T. Jacob, S. Muraleedharan, Thermodynamic properties of PrRhO3 and phase diagrams of the system Pr–

Rh–O, Journal of American Ceramic Society, vol 102, pp. 7617-7627, Dec 2019. 

[16]. K.T. Jacob, C. Shekhar, Waseda Y Phase relations in the system Ta–Rh–O and thermodynamic properties of 

TaRhO4, Materials Chemistry and Physics, vol. 116, pp. 289-293, July 2009. 

[17]. . K.T.Jacob, M.V.Sriram. Phase relations and Gibbs energies in the system Mn‐Rh‐O, Metallurgical Material 

Transaction A,vol. 25, pp 1347-1357, July 1994. 

[18]. L.B. Pankratz, Thermodynamic properties of elements and oxides, US Department of Interior Bureau of 

Mines: Bulletin 672;1982 

[19]. A.K. Niessen, F.R. de Boer, R. Boom, P.F. de Chatel, W.C.M. Mattens, and A.R. Miedema, Model 

predictions for the enthalpy of formation of transition metal alloys II, Calphad, vol. 7, pp. 51-70, 1983. 

[20]. T.B. Massalski, P.R. Subramanian, H. Okamoto, L. Kacprzak (Eds.), Binary Alloy Phase   Diagrams, 2nd 

ed., ASM, Materials Park: Ohio, 1990. 


