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Introduction

Theoretical capacity:
2-step reaction: 3.6 wt.% H, and 1.9 wt%. H,

1 2 Real capacity (after doping):
NaAlH, & z Na,AlH, +§AI +H, 46 wto% H, total

1 1 1
= Na,AlH, <> NaH i Al i H,  Enthalpy of reaction:

~ -40 kJ/molH, (exothermal absorption)
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Scheme of the Experimental Testing Setup
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Absorption Experiments: Procedure
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Absorption Experiments: Variation of T,
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Rate of Reaction of the Absorption:

Rate of reaction can be described as function of T,p and x:*

00015 NasAlHg>NaAH,

constants in 1/s

Ed fl(T) Kag -€Xp(— Ef}l)

7 (0,p(T)) =)

peql

7 f5(x) (5,6 — HWt%)?

constantin 1

rate ~f, - f, - 13

Total rate of 2"d absorption step shows
maximum at ~140°C

Temperatur in °C

W.Luo,J.Gross; J.Alloys Comp. 385 (2004) 224-231
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Absorption Experiments: Optimized T,
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Desorption Experiments
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Desorption Experiments: |
Max. flow rate H, for coupling to HT-PEM
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Desorption Experiments: Reproducibility
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Experimental Results: Cycling stability

40 - 6 weeks
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=7 Good cycling behaviour

=7 even after 6 weeks break under Ar-atmosphere good results
7 >3.7 wt.% H, reached in last 12 experiments
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Summary

—~ Cyclibility

=7 26 experiments with >3 wt.%; last 10 experiments >3.7 wt.%

7 Absorption:

7 Reaction rate varies with T

7 T,,=140°C at the surface of the tank

7 140°C can be reached by T, ,=80°C and T, ,,q.=145°C

7 Fastest absorption time: 3.8 wt.% in 3 h (1.5 wt.% in 30 min)

7 Desorption:

7 After 3 h desorption time at 200 °C and 2 bars, 3.9 wt% H, can be
released

=Z Maximal flow rate 2.2 NL/min
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Thank you for your attention!

Inga Utz
Inga.utz@dlr.de
+49 711 6862 492

DLR- German Aerospace Center
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