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Solid-state Hydrogen Storage

Louis Schlapbach &
Andreas Zttel,
NATURE, 414, p.353,
(2001)

0.36 nm 0.54 nm

10.7 x 102 4.2x10%2 1.3x 102
atomscm atoms cm?? atomscm
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Hydrogen Storage Densities
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Andreas Zlfttel, “Materials for hydrogen storage”, Materials Today, September 2003, pp.18-27




Hydrogen Storage Densities

density: 5g cm™ 249 cm”® 19 cm”

R Al(BHy),

BaR?Hg . dec373 K A
— 140 <373 I{.":1 bar MgZFeHG": p.

620 K, 1 bg'r‘
& LaNigH,
N 120+ 300 K-2 ba
B ;

-3

. “LiBH |
: 4
/7 MgH, dec. 680 K. ” S H, chemisorbed
Mg,NiH,~ 620K 5bar A CgH =, bp 239.7K on carbon
FeTiH.L } sao? 2 o LM '8 Ng
eliH 7 = 550k, 4bar cnanop, L 50K e
300 K, 15b4r m  NaAH, : 095 . o A :
‘:' L4

0
.'...p-9§E->-5-2-0-}-<*K ----LJAJEL@-I----------I

4
dec 580 K dec. 400 K

IIII?IIiI.

—

o

o
|

oo
o
!

(0))
o
!

AN
o
|

I
o
==,
=
@
c
[0
T
N
.
9
=
)
&
=
o
=

-on carbon ; Gas
s pressurized H,

20 pres. H, 13 (composit mater/a/)
/1 9 (steel) p [MPa]
i p[MPa]

5 15 20
gravimetric H, density [mass%)]

Andreas Zlfttel, “Materials for hydrogen storage”, Materials Today, September 2003, pp.18-27




The Protium PrOJect
R RS N

. o

a . 4 .- 4

o "'
¥

74,

=
T
“d Y " e
b 4 T. LA
¥ ;;fﬁﬁM' *
] 7 ;
A e

”
-

~ g

i ,-,’/

7 -
P :
: Aol
‘.'_‘l &
> e
7

4,,..
T
G4
4






Effect(s) of cycling and presence of impurity gases
(EPSRC SCRATCH project)
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Metal hydride store cycling system
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Cycling of Tip 32 05(MNg 73V 22F€0.04)2
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1000 cycles
would take
~60 days
(for this
alloy)
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New Metal Hydrides for Hybrid “High-
Pressure / Hydride” Stores

Aluminum fin
of heat exchanger

CFRP Aluminum liner
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alloys at 293 K.
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Other activities
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Hydrogen flow rate (Ltrs/min)
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Power (W)
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Thank you for your attention
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Research Projects & Networks
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Advantage
West Midlarids

IEA
EPSRC

Department for
Innovation,

Universities &
Skills

EC FP6 “Novel Efficient Solid Storage for Hydrogen” (Jan 06 - Dec 10)
(inc. Daimler, JM, Air Liquide, Max Planck, CNRS, NCSRD, EMPA, Delft,...)

EPSRC SUPERGEN “UK Sustainable Hydrogen Energy Consortium” (Apr03 - Apr 11)
(inc. Bham-Chem, Nott-Mat, Nott-Chem, UCL, Oxford, STFC, Bath, Glasgow, Salford)

EPSRC SUPERGEN “Delivery of Sustainable Hydrogen” (Oct 08 - Oct 12)
(inc. St Andrews, Leeds, Warwick, Imperial, Cambridge, Manchester, Cardiff Uni’s)

“‘Polymer-based Hydrogen Storage Materials” (July 06 - July 10)
with Cardiff Uni (Neil McKeown), Manchester Uni (Peter Budd)

“Supply Chain Research Applied To Clean Hydrogen (SCRATCH)” (Apr07 - Apr 10)
ChemEng (Kevin Kendall), Biosci (Lynne Macaskie), Econ (Richard Green), Met&Mat (David Book)

Departmentfor Business, Enterprise and Regulatory Reform / TSB (Dec 06 - May 09)
“‘Hydrogen Permeable Novel Membranes” (HYPNOMEM)

AWM Science City “Hydrogen Energy Project” (April07 - March 09)
£6.3M forequipmentfor Birmingham and Warwick Universities

International Energy Agency Task 22 (2002-06, 2006-10, ...)
‘Fundamental and applied hydrogen storage materials development”

“‘UK-JapanHydrogen Storage Research Network” (Apr07- May 09)
Workshops for Universities/ National Labs inthe UK & Japan UNIVERSITYOF

DIUS/ FCO “UK/KOREA Focal Point Programme for H2 Stora%’IRMYI-WAM
Workshops for Universitiesin the UK & Korea



