NON-TECHNICAL SUMMARY





Atomic Energy of Canada Limited (AECL) has made a proposal to make a nuclear waste storage facility under the Canadian Shield. It is a very significant topic for everybody today, because if the waste is well disposed of, it can prevent the contamination by radioactive material that remains in the nuclear waste. Otherwise, in the opposite direction, if nuclear waste flows out of the barrier, it could enter the groundwater and reach the surface to threaten the natural environment.





Cations, which are positively charged particles, exist naturally in the groundwater and the rock. When there is too much pressure exerted on water, the water will go upwards through the fracture of the rock. As the rock contacts with water, the cations in the water will be bound to the rock and replace the cations on it. Therefore, all the replaced cations on the rock will go to the water. This phenomenon occurs spontaneously between groundwater and rock.





Our project deals with the Cation Exchange Capacity (CEC) of rock and mineral infillings (infillings are cracks of rock that deposited by minerals). It is an experiment examining the ability of rock to exchange cations from the groundwater in contact with it. There are two main aims in our project. First is to investigate the influences of surface area on CEC exhibited by rock. Second is to determine if altered rock (rock with mineral infillings) has a different CEC than unaltered rock.





For the study of this project, 5 different rock samples (granites and bentonite) were collected from the U.R.L. (underground research laboratory). Each rock has its own unique characteristics. The rocks were crushed first and separated into four different sizes because the test in influence of the surface area on the CEC is one of the aims. Then, we wash all of the rock samples by using distilled deionized water to eliminate the dirt and unbound ions on the rock samples. Distilled deionized water does not contain free ions. So when it contacts the rock, there will not be any ion exchange occurring. Thus, the rocks can be cleaned properly. We then leach the rock samples with ammonium acetate solution. The purpose of that is to simulate ion exchange underground. The cation exchange reaction should be like this: ammonium ions(in solution) + cations on the rock samples ----> ammonium ions(in solution) + cations on the rock samples (in solution)+ ammonium ions on the rock. After leaching the rock samples for about 24 hours, we collect the ammonium acetate leachate by filtering it using a vacuum. At this time, all the cations on the rock samples should be exchanged. For confirming the number of cations that have exchanged, we add potassium chloride solution to leach the rock samples for the second time. Because there is a large number of potassium ions can exchange with ammonium ions on the rock so that almost all of the ammonium ions will be exchanged to the potassium chloride solution. The potassium chloride leachate is then collected. After that, we boil down the ammonium acetate leachate and re-dissolve the ions in water  because we want to get rid of interference of the ammonium ions and get more obvious results when analyzing it. Finally, after these two solutions are collected, the ion exchange chromatograph (this instrument separates the ions and allows us to measure how many ions there are in the solution) were used to check out the ion content of each solution.





Preliminary conclusion has not been made so far because we have not been able to do the chromatography analysis yet. However, the result of this project will be very important for the nuclear waste disposal project, because it will tell how the ion exchange could occur underground and will give the basic ideas of  applying it to radionuclides if they enter the water. If the result tells us that after the ammonium ions are exchanged to the rock it would be difficult to be exchanged back by potassium chloride solution, then we know that there might be a possibility when radionuclides stick to the rock, they will never be exchanged back again.





