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Schematic flow and instrumentation diagram of Q-PETE

permeated hydrogen and transports it to a gas analysis (QMS) for
quantitative time resolved detection.
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First experimental campaign 01/2019 - 07/2019

B Membrane made of 316L (X2 CrNiMo 17 12 2), thickness 1.14mm
B Deuterium concentration 3000 ppm, pressure 1400 mbar abs.

B Temperatures between 300 and 550 °C, 85 documented runs.
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Observations
@ The lon-current signal I(m/z=4) (D,) follows the expected evolution

B The signal at I(m/z=3) (HD expected) is not proportional to [(m/z=4):
It peaks during the rise time of [(m/z=4) and saturates on lower level

@ For repeated experiments at 400 °C, 300 sccm, the
diffusion/permeation degraded noticeably. (Membrane surface
darkened probably due to a trace hydrogen carbon)

B Derived diffusion and permeation data agree well with the range
found in literature.
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Installation of Q-PETE/D2 at KIT-INR HELOKA-LP facility

0.60000-10" Current [E-124] 0 o Current 14 40: “OAr*
0.55000 ‘7,‘;"": l‘\‘
0.50000- Valve F2 Eo7
i L ¥-102
i 0.45000 E00 20: *9Ar+ 36: A / |
E 40008 lon current Pressure T ‘
= 0.35000 = = e n 42: C3Hg'?
= | m/z=4(0z) | | (1400 mbar) . S 38: 3Ar | ’ :
q:) 0.30000- E e H.O" n I“ ‘
£ S = s { | i oy
(=) o . +
g oame o EE Tend g 2L | 32. 160 ‘ |‘
2 on current (300 scem) ‘H 4:D,", He' :1%0; ) (
0.10000 m/z=3 (HD) E2 | | N ‘ 3 ’ L\ A
' w7 ~p| W LU
f A n ) I f
0.00000- A : f’w“‘ F‘i‘ I h A Wnoafl ARTIIEER
il et 111V ! o P e
. el LA |} Lo fio PO
H woon 2 3 4 15 17 s 1 a2 t s . T P n P W s P - o v 5
Measurement runtime [h] Mass/Charge ratio m/z [amu] Mass [amu]
Muttiple fon Detection (MID) data, Q-PETE RUNO045 (316L, 400°C) Mass spectrum (Scan 1-60) data, Q-PETE RUNO045 (316L, 400°C)
1.4 3.5
RUN0OD45 2 3
E 1.2 RUNOD49 T3
g RUNOOS0 g
o RUN0OOG4 o
2 1 runooss £ %8
T o8 E
I3 ! u 2 Estimates: RUN-0066 RUN-0068 RUN-0070 o BT
:E: . Setpoints: E Led 208 S0 S0 i % secm
5 06 Diffusivity D M 400 °¢ & 15 @ gers aeerp 7ser  RUNODGS : 400 °C, 300 scem
.5 0.4 Permeability & N 300 scem .5 i D,mi/s 46612 20E11  G4ELL
B 1400 mbar ]
L 92 Estimates:  RUN-0045 RUN.0043 RUN.0050 RUN-00G4RUN-0068 3000 ppm D, [ 0
= 4’Uﬁ 2.6E-12 2,7E-12 2.3E-12 2.2E-12 2.0E-12 2 )
= oM D,m’fs  31E-11 3.26-11 2.86-11 2.4E-11 2.0E-11 = i
0 5000 10000 15000 20000 25000 30000 35000 0 10000 20000 30000 40000 50000 60000
Synchronized time after pressuriuation t - tg [s] Synchronized time after pressuriuation t - tg [s]
Experiment repetitions at 400 °C, 300 sccm (show degradation) Variation of temperature: 400, 500°C )

This work has been carried out within the framework of the EUROfusion
. . . - Consortium and has received funding from the Euratom research and
KIT — The Research University in the Helmholtz Association {}) EUROfusion  tnigsrosramme 20142018 ana 20182020 uncer rant agreement
=2 No 633053. The views and opinions expressed herein do not necessarily
reflect those of the European Commission.




