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Analyzing the hydrolysis reactions of indium ions (III) at various temperatures provides an opportunity to keep track of parameters variations in acid-alkali balance, formations of hydroxocomplexes, and calculate the values of thermodynamic functions, which have hot been definitely calculated so far. Enthalpy and entropy variations allow speculating as to the mechanism of hydrolysis and complexing, the nature and type of bonds in complexes. 

At the same time, we explored the hydrolysis of ions In3+ (сIn3+ = 1·10-3 М) via potentiometric, conductometric and turbidimetric titration of In(ClO4)3 solutions with alkali within the temperature interval of 288÷338 (±0.2 К), while the ionic force of solutions equaled I=0,01÷1, which was maintained at constant level with NaClO4.
At the initial step of hydrolysis ions InOH2+, In2OH5+, In2(OH)24+ are discovered, more profound hydrolysis (while n=[OH-]/[In3+]>1) is accompanied with polymerization.

Using the temperature factor method we calculated hydrolysis constants for In3+ ions by the first stage (К1Г) and the stability constants for hydroxocomplexes: InOH2+ (β1), In2OH5+ (β21), In2(OH)24+ (β22) within all of the interval of ionic force and temperature taken under this study. Parameters of balances at I=0 were calculated by projection of straight lines lg βiT – I0,5 on the axis of coordinates (their values at 298 K equaled: lg β10 =9.78 (±0.52); lg β210 =3.15 (±0.16); lg β220 =10.76 (±0.51)).
Hydrolysis of In3+ ions by the first stage, at I=0, is characterized by the following parameters: ΔrG2980=20.22 (±1.05) kJ·mol-1; ΔrH2980=32.35 (±1.74) kJ·mol-1; ΔrS2980=176.41 (±9.53) J·mol-1·K-1. Increase in temperature results in a decrease of process endothermicity and contributes to ΔrGT0 reduction making it possible at a rather high temperature.
Processes of hydroxo complexes formatioin: InOH2+ (ΔrG2980=-55.80 (±3.01) kJ·mol-1); ΔrH2980=25.03 (±1.34) kJ·mol-1; ΔrS2980=271.21 (±14.64) J·mol-1·K-1); In2OH5+ (ΔrG2980=-17.99 (±0.97) kJ·mol-1); ΔrH2980=285.12 (±15.40) kJ·mol-1; ΔrS2980=61.32 (±3.31) J·mol-1·K-1); In2(OH)25+ (ΔrG2980=-61.37 (±3.32) kJ·mol-1); ΔrH2980=52.06 (±2.81) kJ·mol-1; ΔrS2980=380.65 (±20.56) J·mol-1·K-1) – are rather efficient in thermodynamic respect. However, due to low concentration of free ОН- ions (from water) during the process of hydrolysis, the content of resultant hydroxocomplexes in solutions is minute. The temperature increase results in a growth of ΔrSТ0 of these processes, and determines the reduction of ΔrGТ0 value, while ΔrHТ0 shows relative growth.
