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Packed Propane Catalyst
Relevance Distribution and Flow Velocity Map
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Low sensitivity problem

Parahydrogen-Induced
Polarization (PHIP)

MRI with using PHIP
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Effect of the antiphase signal on the MRI
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Conversion of antiphase signals
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7N 2D MRI of propane
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Catalyst Granules
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Conclusions:

* it was shown the necessity of converting the antiphase signal of PHIP
experiments in a strong magnetic field into an in-phase form in MRI experiments
for the most effective use of the high signal intensity obtained due to
hyperpolarization for visualizing the products of the heterogeneous
hydrogenation reaction in the gas phase;

* it was first time demonstrated that the combined use of the PHIP method in a
strong magnetic field and a pulse sequence that converts an antiphase NMR
signal into an in-phase one makes it possible to visualize the position of
heterogeneous catalyst granules inside a model reactor in a gas-phase
hydrogenation reaction by MRI.
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Conversion of antiphase signals
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MRI compatible catalytic reactors
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Hyperpolarization techniques

Thermally equilibrium population:
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Parahydrogen Induced Polarization (PHIP)

I=0 for para-H, and thus it is NMR inactive! (i.e. it's an A, spin system)
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Conversion of antiphase signals
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3D MRI of hyperpolarization propane
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Dependence of the SNR on the layer number of
the 3D MR image
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Slices of a 3D *H MR image of hyperpolarized
propane obtained without a pulse sequence
converting an antiphase signal to inphase form
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Slices of a 3D *H MR image of hyperpolarized propane
obtained with a pulse sequence converting an antiphase
signal to inphase form
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