
This document recounts an experimental procedure 
undertaken to replenish the molecular hydrogen reservoir in 
my VCH-1006 passive maser.   

The maser has been working well for over a year, but given 
that it’s almost 25 years old judging by component date codes 
in the 2000-2001 �meframe, it was clear that it would need a 
hydrogen refill in the not-too-distant future.   In mid-August 
2025, the H2 pressure fell below its rated 1.5-atm minimum.  

Prior experience had shown that 
cranking up the temperature in 
the canister containing the 
lanthanum nickel hydride 
storage media was a temporary 
fix at best, so it was �me for 
more dras�c measures. 

            
 



 

Numerous sources men�on that exposing the LaNiHx crystals to atmospheric condi�ons causes 
a passiva�on process to take place that is difficult to reverse, requiring a high-temperature bake 
under vacuum.   Air probably isn’t great for the nickel purifier element, either.  All of that being 
said, there was never any possibility of recharging the storage media without opening up the 
high-pressure H2 plumbing circuit at least momentarily.  So the plan was to open it at the only 
available point – the pressure sensor – and then conclude the business quickly, keeping the line 
sealed as well as possible while ge�ng the necessary hardware together.   

The first step was simply to iden�fy the fi�ng size and thread pitch so that a compa�ble filling 
adapter could be ordered.   

 

 



A�er unscrewing the line at the pressure sensor, I immediately 
covered its end-face aperture with a piece of Kapton tape.  I then 
proceeded to disassemble the bracket and clamp holding the 
canister in place so that I could measure the threads on the 
pressure sensor back at the workbench.  So far, so good… but at 
some point the tape came off.   

It’s possible that the H2 lines were open to air for one to two 
hours before I no�ced the missing tape.  I switched to a piece of 
heavy-duty copper tape with a much stronger adhesive while I waited for the hose connec�on 
pieces to arrive overnight. 

Upon turning on the gas for a trial run at room 
temperature, my ini�al impression was unsetling.  
Most literature indicates that the gas-absorp�on 
process is no�ceably exothermic, requiring cooling 
during the refilling process to keep the reac�on 
going.  But the canister didn’t seem to warm up .  
A DMM connected to the thermistor at pins 3 and 
4 of the associated connector did not indicate any 
internal temperature rise at all.    

The next phase of the plan was to chill the hydride 
canister with dry ice…. 

 

 

 

… and a�er 20 hours of further work, outlined on 
the next page, the dry ice yielded much beter 
results.   



 

                          A  B       C    D                                                                 E      F  G      H     I                      J 

 

A: Start of recorded NTC thermistor readings at pins 3-4 of hydride oven connector, a few minutes a�er 
surrounding the canister with several pieces of dry ice.  (Higher temperature=lower resistance,  normally about 
350k at 25C).  Ini�al H2 pressure 240 psi with regulator valve closed. 

B: Valve opened to enable H2 gas flow.  Slight temperature increase noted; added more dry ice to cover the 
canister completely.  External thermocouple reads -20C at this point. 

C: External thermocouple posi�oned beneath canister reaches lowest observed reading of -55C.  Internal 
temperature reported by thermistor stops decreasing and begins rising at an inconsistent rate.  Botle pressure 
reads 180 psi.   

D: Added substan�ally more dry ice for overnight recording.  Botle pressure reads 160 psi.  Thermistor 
temperature decreases at first, then begins slow increase las�ng several hours. 

E: Botle pressure is now 130 psi.  Dry ice ~95% gone; added more.  Thermistor resistance shows brief spike ar�fact, 
then the temperature starts decreasing again. 

F: Another warming cycle begins, similar to C.   

G: Fast part of warming cycle ends and temperature begins dropping at rate similar to overnight measurement 

H: Dry ice s�ll covers canister, but most gone.  External thermocouple reads -35C.  Pressure is 125 psi, indica�ng 
that about half of the hydrogen (~8.5L) has either been absorbed by the LaNiHx powder or has leaked somewhere.  
Leakage seems less likely given the inconsistent rate of pressure decrease over �me, though.  Added more dry ice.   

I: Thermocouple reading falls to -50C over the next few minutes.  Botle pressure unchanged at 125 psi.  
Temperature botoms out and starts to increase once more. 

J: Four hours later, about half of the dry ice is gone.  Temperature readings have risen slowly over this period, and 
botle pressure has remained stable at 125 psi for several hours. 



The maser’s performance characteris�cs post-refill were unchanged in all respects.  Its output 
frequency was high by about +2E-14, just as it had been earlier.  This is a good sign, as the 
sensi�ve dependence of frequency on hydrogen flux suggests that the nickel purifier is none the 
worse for wear.   Another good sign is that the ion pump current has remained where it was at 
about 2 microamps. 

It does seem likely that the hydrogen storage media has undergone some loss of ac�vity due to 
exposure to atmospheric oxygen and moisture, though.  I don’t know whether to expect the 
refill to last a week, a month, or ten years, but the pressure has remained constant over the first 
24 hours at least.   

If it’s necessary to revisit the issue in the future, I’ll probably replace the hydride canister with 
an external H2 botle.  Arguably that would’ve been the best approach to begin with, in addi�on 
to installing a manifold to allow the lines to be purged. 

 

Components 

Tank connec�on hardware (M12-1.25 10mm adapter , 3/8” 
to 3/16 reducer, 3/16” and 3/8” synthe�c rubber hoses): 

     

 

Hydrogen gas and regulator: 

 

 

 

 

 

https://www.amazon.com/dp/B0DFTT31W9
https://www.amazon.com/dp/B08MLC651Y
https://www.amazon.com/dp/B08MLC651Y
https://www.amazon.com/dp/B0C16RGFCN
https://www.amazon.com/dp/B09KRVYLMS
https://www.calgasdirect.com/Hydrogen-pure-gas-in-17-liter-cylinder/
https://www.calgasdirect.com/dial-a-flow-regulator-gasco-part-number-74-daf-cga600-cga-600-connection-17l-and-34ls-steel-cylinders-only/


End notes 

- Efforts to contain the dry ice to the immediate vicinity of the hydride canister were not very successful, so it was 
necessary to remove condensa�on from various PC boards off before powering the maser back on.  These included 
the oven control board and the supervisor/controller interface assembly beneath the plas�c label to the right of it.  
 

- Although nice to have, the “Dial-a-Flow” gas regulator is expensive and not really needed.  A simple on-off valve is 
sufficient when the botle’s fill pressure is only 240 psi, as was the case here. 
 

- When I removed the gas fi�ng from the pressure sensor, I found that it was almost possible to unscrew it by hand.  
It’s unclear what the proper fastening torque should be, par�cularly given the tendency of PTFE to cold-flow.  I used 
about 15 lb-in (1.7 Nm) when reconnec�ng. 

 


