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MICROTESLA BUBBLING SYSTEM

The microtesla parahydrogen bubbling system is a research
device designed for experiments involving parahydrogen-based
hyperpolarization, including parahydrogen pairwise addition and
chemical exchange. It delivers parahydrogen gas as bubbles into a
solution inside a 5-mm NMR tube, which can then be transferred to
a detector (e.g., a bench-top NMR spectrometer or our polarimeter
station) for signal enhancement analysis. 5-mm NMR tube can be
replaced by other vessels up to 1-liter in size.

The system enables precise magnetic field control using a mu-
metal shield (attenuation factor: 1,200) and a solenoid magnet
powered by either a built-in DC supply or an external waveform
generator. A secondary waveform channel can operate an LED for
experimental feedback. The device also controls parahydrogen
flow, pressure, and temperature (6°C-50°C, with other
temperatures customizable).

Non-magnetic tubing and connectors ensure compatibility with
NMR spectrometers, and reversible reactions can be studied
without disconnecting the sample. For details, read our paper:

Nantogma S, Chowdhury MRH, Kabir MSH, Adelabu I, Joshi SM, Samoilenko A,
de Maissin H, Schmidt AB, Nikolaou P, Chekmenev YA, Salnikov OG, Chukanov
NV, Koptyug |V, Goodson BM, Chekmenev EY. MATRESHCA: Microtesla
Apparatus for Transfer of Resonance Enhancement of Spin Hyperpolarization
via Chemical-exchange and Addition. Anal. Chem. 2024;96(10):4171-4179.

KEY FEATURES:

Operating Voltage: 120 - 240VAC 13Amps
Variable-temperature sample operation

Pressure Relief Valve 100 psi (7 bar), allowing samples to be
pressurized with parahydrogen for accelerated reaction rates
(higher pressure is possible on demand)

Industrial three-Layer mu-metal shielding: 76 mm (lnner
Diameter) x 229 mm (Height) (customizable)

Inner In-Shield Solenoid Magnet: 63 mm (Outer Diameter) x
225 mm (Height)

Degaussing coil controlled via automated degaussing circuit
Dual microtesla field operation with internal DC Current or
external AC Field waveforms

Precise microtesla field control adjustment via attenuation
resistor box: 0.05-100 microTesla

Built-in parahydrogen gas pressure regulator

Two options for inlet parahydrogen gas flow control via Mass
Flow Controller (MFC) or a Needle Valve

Manual Control of parahydrogen bubbling using bypass valve
(automated version will be offered soon: preordering inquiry)
Control of parahydrogen gas overpressure using vent valve
Dimensions: 62cm (L) x 47cm (W) x 46cm (H)
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