
How the temperature is controlled
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• The variable temperature (VT) gas flow streams 

through a pipe into the sample space.

• The VT gas flows along the sample tube and finally 

leaves the probe head at the top.

• The VT gas flow heats or cools the sample, when it 

streams around the sample tube. 

• A temperature sensor measures the gas flow 

temperature and gives this measurement value to a 

control unit. This control unit regulates the heater 

power by a regulation algorithm.



Which NMR instrument to choose
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NMR Instrument Probe Cooling Device Temperature Ranges

600 MHz MSCH Nitrogen cooled FTS chiller 5-171 °C

600 MHz Chem 1047 Helium cooled Smart cooler BCU I -42-171 °C

800 MHz Chem 1047 Helium cooled Smart cooler BCU I -40-80 °C

Choose the proper instrument for your experiment based on the temperature range in the table



Sample preparation 

• The highest temperature allowed should be at least 10 °C 
below the boiling point of your solvent. The lowest temperature 
should be at least 10 °C above melting point of your solvent.

• Sample should be stable at your target temperature

• Do not seal the tube

• Keep sample height short (400-500 µL)

• Use high quality NMR tube, economy tubes may deform or 
fracture at temperature extremes
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Solvent data chart

4

http://isotope.com/uploads/File/new_datachart.pdf



NMR Tube
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Good for VT NMR 

May deform or fracture at temperature extremes



Select the proper spinner

6

Blue

0-+80 °C

Kel F

-4-+120 °C

Ceramic

-150-+150 °C



How to run VT experiment on 600 in MSCH

If your desired temperature is 20-70 °C, you can use iconnmr to 
automatically run VT experiments. 

• Contact BioNMR core staff Minli Xing (mlxing@umich.edu) to add VT 
experiments (UM_C13CPD_1D_VT and UM_PROTON_1D_VT) into your 
account. 

• In the parameter dropdown menu, set the temperature by changing the TE 
parameter value, increase/decrease the temperature incrementally by 10-
20 °C. For example, if your target temperature is 55 °C, set up three VT 
experiments, running at 25 °C, 40 °C and 55 °C respectively. 
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Select VT Experiments 20-70 °C
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UM_C13CPD_1D_VT and UM_PROTON_1D_VT: Allows sample to equilibrate at target 

temperature for 5 minutes, then perform shimming and acquisition 



Set target temperature ICONNMR 20-70 °C
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Set up multiple VT experiments 20-70 °C 
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298 K

318 K

328 K



How to run VT experiment on 600 in MSCH

If your desired temperature is 5-20 °C, you can also use iconnmr
to run VT experiments. 

• Set FTS chiller temperature 10 °C colder than your desired 
experiment temperature 

• Set up VT experiments on ICONNMR 
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600 MSCH FTS Chiller
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FTS Chiller 
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Power 

switcher

Actual  VT gas temperature  

Desired VT gas temperature

Set 10 °C colder than your 

desired experiment temperature 

Increase or decrease VT gas 

temperature



Manually set temperature on Topspin
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• Type EDTE in topspin command line

EDTE: temperature control suite



EDTE MSCH 600
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EDTE: temperature control suite



Establish high temperature MSCH 600
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Establish high temperature MSCH 600
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Blue: sample temperature is lower than target temperature   

Red: sample temperature is higher than target temperature   

Green: sample temperature is the same as target temperature   



Workflow for VT NMR
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Open the temperature control suite (EDTE)

Set target temperature (10-20 °C for about every 5 minutes)

Set the FTS chiller temperature or BCU mode 

depending on your target temperature

Wait for the temperature to equilibrate, then acquire spectrum 

Reset FTS chiller or BCU, return to room temperature slowly 
(10-20 °C for about every 1 minute) 
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