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Abstract
From testing many materials for their  effect on electron lifetime in liquid it has become clear that water plays a dominant role.  Testing materials by observing the electron lifetime  is reliable, but labor- and time-intensive.
We present here a room temperature setup  that can measure water evolution over time  directly.
As proposed, it would operate at room temperature, but it can readily  modified to make measurements at higher or lower temperature if that should be of interest.

Method
Fig. 1 shows a schematic diagram of the apparatus:
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The carrier gas, typically Argon, passes through a pressure regulator to maintain the appropriate pressure for the water monitor, typically 15 psig.
After going through a mass flow meter, the carrier gas is cleaned of water vapor by a molecular sieve cartridge.  The cartridge is in the form of  an insulated and heatable  container for regeneration, using either vacuum or purge gas to carry away the water.
The water-free gas enters the test chamber from the bottom, before passing through a basket containing the material to be tested.
Because water evolution is strongly temperature sensitive, a  thermometer  is provided to record the gas  temperature.
The exhaust gas is sampled by a sensitive hygrometer.
Resulting data show the water evolution as a function of time, and can be integrated to provide the  total  water mass that was emitted.

Sensitivity

We have calculated a typical case (below).
The sensitivity depends linearly on all quantities , and can thus be easily scaled for other parameters.
The concentration of water in the exhaust carrier gas is 
C (exhaust)  =  (Water evolution  mass flow) / (Carrier gas mass flow)

In our example, mass evolution (expressed as   10^-5 Torr water pressure for a  1 liter/sec  pumping speed) and carrier gas flow rate (expressed as 1 liter/ min) leads to a water concentration in the exhaust of  0.355 ppm.  This is well within the sensitivity range of our instruments.
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	1 at =
	760
	Torr
	
	1.00E+05
	Pacal

	1 Torr =
	0.00131579
	at
	
	1.32E+02
	Pascal

	Mole volume at stp
	22.4
	l
	
	0.0224
	m^3

	
	
	
	
	
	

	
	
	
	
	
	

	
	Funny units
	
	
	SI units
	

	Water molecular number
	18
	g/mole
	
	0.018
	kg/mole

	Water density at STP
	0.80357143
	g/l
	
	0.803571429
	kg/m^3

	
	
	
	
	
	

	Argon atomic number
	40
	g/mole
	
	0.04
	kg/mole

	Argon density at stp
	1.78571429
	g/l
	
	1.785714286
	kg/m^3

	Argon carrier gas flow
	1
	lpm
	
	0.001
	m^3/min

	Argon carrier gas flow
	0.01666667
	l/s
	
	1.66667E-05
	m^3/s

	Argon mass flow
	0.0297619
	g/s
	
	2.97619E-05
	kg/s

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Water molecular number
	18
	g/mole
	
	0.018
	kg/mole

	Water density at STP
	0.80357143
	g/l
	
	0.803571429
	kg/m^3

	Water Evolution pressure
	1.00E-05
	Torr
	
	1.32E-03
	Pa

	While pumping at rate
	1
	l/sec
	
	0.001
	m^3/s

	 press *pumping rate 
	1.00E-05
	Torr  l/sec
	1.32E-06
	Pa m^3/s

	
	
	
	
	
	

	Water mass flow
	1.06E-08
	g/s
	
	1.06E-11
	kg/s

	
	
	
	
	
	

	Water concentration in exhaust
	3.55E-07
	
	
	3.55E-07
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