
Electronic Supplementary Material (ESI) for New Journal of Chemistry

Prediction of Formation Probability of Rare earth uranates inside nuclear reactor fuel from the determined 

oxygen potential using solid oxide Galvanic cell
ManjulataSahua,c*, Sumanta Mukherjeeb,c, Geeta R. Patkareb, Smruti Dashb,c, M.K.Saxenaa

Table 1

The reversible E.m.fs  of Galvanic cell(1) : (-) Pt, {Ni(s) + NiO(s)} //YSZ// air {(p(O2) = 20.95 kPa)}, Pt (+)

T/K E.m.f/V(Experiment) E.m.f/V(Fitted)  E.m.f/V

867.0 0.8430 0.8402 -0.0028
703.3 0.9084 0.9117 0.0033
967.7 0.7978 0.7963 -0.0015
1005.0 0.7806 0.7800 -0.0006
1041.0 0.7651 0.7643 -0.0008
1080.7 0.7480 0.7470 -0.0010
1122.7 0.7289 0.7287 -0.0002
1042.4 0.7659 0.7637 -0.0022
1076.4 0.7495 0.7489 -0.0006
1093.5 0.7384 0.7414 0.0030
1124.8 0.7258 0.7277 0.0019
1155.0 0.7143 0.7146 0.0003
1187.0 0.6990 0.7006 0.0016

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2021



Table.2

The reversible E.m.fs  of galvanic cells (2 &4): (-) Pt, {RE6UO12(s) + RE2O3(s) + U3O8(s)} //YSZ// air {(p(O2) = 20.95 kPa)}, Pt (+) , 

Cells (3& 5): (-) Pt, (Ni(s) + NiO(s)) //YSZ// {RE6UO12(s) + RE2O3(s) + U3O8(s)} Pt (+) (RE=Pr & Er) as function of temperature
Cell(2) Cell(3) Cell(4) Cell(5)

T/K E.m.f/V E.m.f/V

(Fitted)
 

E.m.f/V

T/K E.m.f/V E.m.f/V

(Fitted)
 

E.m.f/V

T/K E.m.f/V E.m.f/V

(Fitted)
 

E.m.f/V

T/K E.m.f/V E.m.f/V

(Fitted)
 

E.m.f/V

992.0 0.2038 0.2003 -0.0035 936.6 0.5919 0.5969 0.0050 1001.0 0.4163 0.4174 0.0011 1012.0 0.3765 0.3764 -0.0001
1024.6 0.1936 0.1919 -0.0017 959.6 0.5783 0.5836 0.0053 1028.0 0.4104 0.4122 0.0018 1028.9 0.3740 0.3748 0.0008
1090.8 0.1744 0.1749 0.0005 981.2 0.5673 0.5712 0.0039 1061.7 0.4050 0.4056 0.0006 1031.8 0.3745 0.3746 0.0001
1125.3 0.1665 0.1661 -0.0004 1003.3 0.5567 0.5585 0.0018 1097.0 0.3974 0.3987 0.0013 1048.0 0.3735 0.3730 -0.0005
1153.9 0.1595 0.1587 -0.0008 1025.3 0.5480 0.5458 -0.0022 1136.8 0.3934 0.3909 -0.0025 1062.0 0.3722 0.3717 -0.0005
1185.0 0.1521 0.1507 -0.0014 1025.8 0.5471 0.5456 -0.0015 1154.3 0.3870 0.3875 0.0005 1063.2 0.3709 0.3716 0.0007
986.7 0.2014 0.2016 0.0002 1046.8 0.5349 0.5335 -0.0014 1194.0 0.3777 0.3798 0.0021 1065.1 0.3714 0.3714 0.0000
1022.2 0.1902 0.1925 0.0023 1047.3 0.5342 0.5332 -0.0010 1003.0 0.4175 0.4170 -0.0005 1086.4 0.3699 0.3693 -0.0006
1052.2 0.1790 0.1848 0.0058 1068.3 0.5238 0.5211 -0.0027 1030.2 0.4115 0.4117 0.0002 1095.6 0.3686 0.3685 -0.0001
1083.7 0.1749 0.1767 0.0018 1068.3 0.5223 0.5211 -0.0012 1064.1 0.4068 0.4051 -0.0017 1097.0 0.3677 0.3683 0.0006
1118.2 0.1673 0.1679 0.0006 1089.0 0.5080 0.5092 0.0012 1099.8 0.3987 0.3981 -0.0006 1100.0 0.3680 0.3681 0.0001
1147.7 0.1609 0.1603 -0.0006 1112.0 0.4977 0.4960 -0.0017 1139.9 0.3945 0.3903 -0.0042 1103.1 0.3678 0.3678 0.0000
1193.2 0.1516 0.1486 -0.0030 1111.5 0.4971 0.4963 -0.0008 1156.5 0.3861 0.3871 0.0010 1116.1 0.3660 0.3665 0.0005
985.1 0.1989 0.2020 0.0031 1135.0 0.4863 0.4828 -0.0035 1196.4 0.3778 0.3793 0.0015 1136.2 0.3646 0.3646 0.0000
1024.2 0.1930 0.1920 -0.0010 1132.5 0.4852 0.4842 -0.0010 1137.3 0.3652 0.3645 -0.0007
1060.2 0.1820 0.1828 0.0008 1157.0 0.4694 0.4701 0.0007 1140.2 0.3642 0.3642 0.0000
1087.7 0.1761 0.1757 -0.0004 1176.1 0.4602 0.4591 -0.0011 1142.3 0.3640 0.3640 0.0000
1125.8 0.1642 0.1659 0.0017 1150.5 0.4790 0.4738 -0.0052 1156.9 0.3631 0.3626 -0.0005
1160.3 0.1550 0.1571 0.0021 1114.5 0.4888 0.4946 0.0058 1161.8 0.3616 0.3622 0.0006
1185.7 0.1515 0.1506 -0.0009 1090.6 0.5011 0.5083 0.0072 1164.0 0.3619 0.3619 0.0000
985.5 0.2052 0.2019 -0.0033 1054.1 0.5235 0.5293 0.0058 1174.0 0.3602 0.3610 0.0008
1019.0 0.1940 0.1933 -0.0007 1037.6 0.5341 0.5388 0.0047 1179.0 0.3608 0.3605 -0.0003
1059.9 0.1824 0.1828 0.0004 979.6 0.5724 0.5721 -0.0003 1181.3 0.3596 0.3603 0.0007
1085.9 0.1781 0.1762 -0.0019 962.1 0.5836 0.5822 -0.0014 1183.5 0.3602 0.3601 -0.0001
1126.5 0.1644 0.1658 0.0014 951.1 0.5899 0.5885 -0.0014 1198.0 0.3590 0.3587 -0.0003
1161.5 0.1559 0.1568 0.0009 935.1 0.6027 0.5977 -0.0050 1201.4 0.3579 0.3584 0.0005
1189.1 0.1499 0.1497 -0.0002 922.6 0.6075 0.6049 -0.0026 1216.0 0.3575 0.3570 -0.0005
994.7 0.1996 0.1996 0.0000 915.1 0.6122 0.6092 -0.0030 1217.9 0.3565 0.3568 0.0003
1024.2 0.1940 0.1920 -0.0020 904.2 0.6145 0.6155 0.0010 1225.0 0.3561 0.3561 0.0000
1081.6 0.1742 0.1773 0.0031 1161.8 0.4653 0.4673 0.0020 1227.2 0.3559 0.3559 0.0000
1124.7 0.1640 0.1662 0.0022 1128.0 0.4806 0.4868 0.0062 1237.1 0.3549 0.3550 0.0001
1152.9 0.1592 0.1590 -0.0002 1102.0 0.4982 0.5017 0.0035



1191.1 0.1510 0.1492 -0.0018 1075.5 0.5162 0.5170 0.0008
992.1 0.2060 0.2002 -0.0058 1040.5 0.5353 0.5371 0.0018
1050.5 0.1824 0.1853 0.0029 1009.1 0.5571 0.5552 -0.0019
1080.7 0.1742 0.1775 0.0033 1001.1 0.5630 0.5598 -0.0032
1123.5 0.1672 0.1665 -0.0007 940.6 0.6000 0.5946 -0.0054
1154.7 0.1600 0.1585 -0.0015 907.5 0.6181 0.6136 -0.0045
1185.6 0.1519 0.1506 -0.0013 965.7 0.5709 0.5801 0.0092

1031.3 0.5462 0.5424 -0.0038
1027.8 0.5417 0.5444 0.0027
1055.6 0.5257 0.5284 0.0027
1090.1 0.5087 0.5086 -0.0001
1114.2 0.5005 0.4947 -0.0058
1142.7 0.4818 0.4783 -0.0035
1142.2 0.4815 0.4786 -0.0029
1174.3 0.4626 0.4602 -0.0024
1190.3 0.4508 0.4510 0.0002

 E.m.f  / V= E.m.f(Fitted)-E.m.f(Experimental)


