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ABSTRACT:  Magnetic Resonance (MR) is ever more being used to study structure and flow in the field of chemical engineering. Understanding structure and mass transport in vessels and porous materials are of significant interest, because these systems are difficult to study using conventional optical or tomographic techniques. However, such systems often provide significant challenges due to their transient nature, detailed structure or low signal-to-noise. In this work we describe a Bayesian approach to MR which will be disussed on two different applications. Firstly, the sizing of gas bubbles in a two-phase flow and secondly, grain sizing in rock cores. This approach enables key information to be extracted from up to two orders of magnitude less data than would be required in conventional imaging. In each case, validation experiments are performed using other techniques where measurement is possible. The applicability of these techniques to low SNR data will also be discussed along with the possibility of applying these techniques on site in an industrial setting
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