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Rates of proton-promoted dissolution of bunsenite (NiO) 

were measured from 50 to 130°C in hydrochloric acid 
solutions (pH 3 and 4.5) in a titanium mixed flow reactor. 
Measurements were also realized at 25°C with the stationary 
pH method [1] to confirm data from literature [2]. Pure 
bunsenite powder (Alfa Aesar Puratronic, Lot n°23430) was 
used for dissolution rate measurements, after beeing calcinated 
for 2*20 h at 1000°C in air. To avoid plug up of the outlet 
filter by fine particles, the powder was not directly introduced 
in the titanium reactor but in a specifically designed cell with 
walls made of a porous membrane. Measured bunsenite 
dissolution rate at 25°C are 2.4±0.3.10-10 and 
7.5±0.6.10-11 mol.m-2.s-1 at pH 3 and 4.5, respectively. 
Apparent activation energies for dissolution rate (25-130°C) 
are equal to 59.7±5.3 kJ.mol-1 and 32.9±2.4 kJmol-1 at pH 3 
and 4.5, respectively. Bunsenite proton-promoted dissolution 
rate can be expressed as RH=kH{>NiOH2

+}n where, kH, 
{>NiOH2

+} and n stand for the dissolution rate constant, the 
concentration of protonated surface sites and the order of 
reaction with respect to adsorbed protons, respectively [3]. A 
two pK, one site surface speciation model which assumes a 
constant capacitance of the electric double layer was used to 
calculate {>NiOH2

+} as a function of pH and temperature. The 
variation of the apparent activation energy with pH can be 
explained by the contribution of the enthalpy of protonation of 
surface sites to the dissolution reaction ([4], [5]). However, the 
variation in dissolution rate observed between pH 3 and 4.5 is 
not compatible with the surface protonation constant of 108.17 
from [2], suggesting a lower constant for the powder studied 
here. Therefore, more work on surface properties of NiO is 
foreseen. 
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Cesium is an important radionuclide in the waste from the 
nuclear power plant [1,2]. The diffusion and sorption of 
cesium into rock is important to the safety of the radiowaste 
disposal. The mechanisms of sorption onto the minerals are 
important mechanisms to predict migration rates in the host 
rocks [3, 4]. The low porosity of granites is considered to 
prevent the radionuclides migration from repository site to the 
biosphere. This work discusses 134Cs diffusion in three 
brazilian granites of São Sepé Complex Granitic, Rio Grande 
do Sul, Brazil, in the laboratory conditions. One sample comes 
from an outcrop and the two others (fresh and altered) are 
borecores from Camaquã mine. The porosities and densities of 
the each sample were measured by a water saturation method 
(pycnometry and water immersion techniques [5]). The 
porosity was measured also by C-14-PMMA autoradiographic 
method [6, 7]. Batch experiments and in diffusion test were 
made on crushed rock samples with several size fractions and 
blocks having volumes of about 8cm/, respectively, to obtain 
the distribution coefficients (Kd values) of cesium-134 and 
diffusion paths from 134Cs autoradiographs.  
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