Impact of Pressure and temperature on different asphaltene solvent / precipitant systems

Alfred Hase

Champion Servo, Flow Assurance Department, Aberdeen, UK
The precipitation of asphaltenes during production, transport and storage of crude oils, respectively products of crude oils, leads to technical and economical problems. One of the major issues in this respect is the prediction and prevention of asphaltene flocculation to minimize the risk of pipeline blockage.

The determination of asphaltene flocculation points was used to get a better understanding of the impact of pressure and temperature on different asphaltene solvent / precipitant systems. This method was also used to determine the efficiency of commercially available asphaltene inhibitors. In addition to this an investigation regarding the effects of specific crude oil components, the resins, was performed to check a conceivable influence on asphaltene stability. The results of these tests were to be compared with the results of the commercially available asphaltene inhibitors.

It was shown, that the choice of asphaltene precipitant is important regarding the temperature dependency of the flocculation point. The use of polar precipitants showed a more significant impact on the flocculation point than the use of non-polar precipitants. It’s most likely that the formation of hydrogen bonding of the precipitant and the precipitation of the resins are responsible for this effect. An increase in pressure leads to a decrease in the amount of precipitant needed to precipitate the asphaltenes. This effect can be explained by a decrease in the average distance between asphaltene micelles. 

A stabilization of asphaltenes in crude oil could be achieved either by adding industrial inhibitors or resins obtained from crude oil. The influence of industrial inhibitors was found to be unpredictable, sometimes even leading to destabilization of the asphaltenes. 

The resins were separated in three fractions according to their polarity. With increasing concentration and polarity their stabilizing effect on the asphaltenes increased, as well. Important parameters for assessing their asphaltene stabilizing efficiency were the H/C-ratio and the content of aromatics and hetero components. In addition the impact  of temperature on the asphaltene flocculation point was examined for all three fractions. Optimum asphaltene stabilization by resins of all concentrations and polarities was achieved at 25°C.

