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Schematic flow and instrumentation diagram of Q-PETE
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@ The time resolved permate flux signal over the membrane jg’Q (t)is
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@ The purge flow residence time distribution in the permeate flux j3 (6)

chamber (PSC) and the piping effects a lag and a dispersion in the
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@ Impulse response functlon g(t) is residence time distribution Bl ‘ e = 2835 | They differ by the effected
® Convolution integral j;, () * g(t) is numerically solved G——t M e T ssignal dispersion.
@ Further model for QMS sampling and noise applied time [<]
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@ As figure of merit, propagated uncertainties to D and Kg are < s xg = 10 ppm,
estimated for a simplified analytic evaluation method. £ 4 '. e ' } Voo = 1198 cm*/s
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@ Experimental setpoints can be optimized. For example: Simulated signals for two experimental conditions
large flow rate and/or large membrane thickness: = *r: feed gas fiydrogen content. Vsg: Sweep gas flow rate
good time resolution but low signal level (and vice versa). I R v s re———" Predicted uncertainties
= Relative uncertainty of Diffusivity D K
E 40 - . Relative uncertainty of Sieverts constant Ks  + dependlng on the sweep
= The residence time distribution in the permeation setup 3 ol — |gas flow rate show an
volume before the analysis station has significant effect and F Y 3000 mpm(E), optimum range (in this
: _ Y etzmi, |case, ~300 sccm)
can bg predicted by ap_)pr_opnate methods. _ . L
=> Experimental uncertainties of ~ 15% for the derived Sieverts 2 10fh ]
constant for breeder zone typical conditions are expected for LI . , : ] :
the Q-PETE purged permeation experiments. J o 10 20 30 400 500 600
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