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DAIMLER & KFERBHEDOIVET M ETI /28

Daimler Trucks presents technology strategy
for electrification — world premiere of
Mercedes-Benz fuel-cell

concept truck Sep.16th

[E=5H]

@ ARIEM AT In
FCEHtH 1 : 150kW x 2
IKZRETE: : Rk IKZR 40kg x 2
O HVI AT A
TS EFE 230kW x2
E—% 330kW x2
JWF{E4R:400kW 72kWh
o finf¥t2ERt 1000kmBl L
®Payload : 25ton @GVW : 40 ton
O:TE : '23~ TE 20 EY¥ EFE

H#8: https://media.daimler.com/marsMediaSite/

(16. September 2020)
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Hydrogen Fuel R&D Funding
FY 2019 Enacted ($ millions)

2.3

0.5 o

73 1

-

B Advanced Tanks

Hydrogen Carriers

109 Total [—43 Innovative Concepts
$43 Million A
W Direct Solar
W Advanced Electolysis
— 58 B H2@Scale Pilot

B Analysis

10.0

19 &
KFITEMEDOHAEEZA
/7 IRILEF—H(DOE)ITED

T BEBANEL

Figure 4. Hydrogen Fuel R&D subprogram FY 2019 enacted budget

Hydrogen Storage

* In FY 2019, the subprogram selected 11 new projects to
support the advanced materials storage portfolio, H2@Scale
efforts, and new priorities on medium- and heavy-duty
transportation technologies. Four projects will focus on
hydrogen carrier development addressing large-scale
hydrogen transport and bulk storage challenges. Seven
projects will focus on advanced materials for storing gaseous
fuels including hydrogen and natural gas.

Hi 88 : Hydrogen Fuel R&D Subprogram Overview, FY 2019 Annual Progress Report,
DOE Hydrogen and Fuel Cells Program
https://www.hydrogen.energy.gov/pdfs/progress19/h2f overview_2019.pdf
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- _l gﬁg @ﬁfﬂ@ MOF (ﬁﬁ Ewmﬁ{*) HyMARC: A Consortium';oart;:iavl:ncing Hydrogen Storage
AHfrom | Qfrom | Total H, uptake | Usable ca pacity:\l
MOF DRIFTS? | isotherms | at298 K, 100 at 298 K, 5-100
(kd/mol) (kJ/mol) bar (g/L) bar (g/L) [
Comp. H, — — 7.7 7.3 L
Niz(m-dobdc) -13.7 -12.3 11.9° 11.0° I
Cu'-MFU-4/ -33.6 -32.7 11.0° 9.3b I - , ]
V5Cl, g(btdd) -21.0 -19.5 10.7¢ 9.6 [ Pt 02 317
1 Hi#8: HyMARC: A Consortium for Advancing Hydrogen
HKUST-1¢ n.d. -6.9 9.8 N _9 D_ __J Storage Materials
=Diffuse reflectance infrared Fourier transform spectroscopy, *Applied single crystal densn?\ https://www.hydrogen.energy.gov/pdfs/review20/
sHKUST-1 monolith prepared in Task 1.C.1 \\ st127_allendorf_gennett 2020_o.pdf

S8 A% 130g-H,/L Bk ) 9.0~11.0g-H,/L@10MPa, 25°C

GOOD
FREETORKL
BAD

B E A HHEL

Niy(m-dobdc) Cu-MFU-4/ VZCIM(btdd) HKUST-1 (4i#:Wikipedia)
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k1Y
- Hi#8: http://ieahydrogen.org/pdfs/WHEC-2018 Bonhoff 20180621.aspx
[ ] | - — [N =
h I r‘f‘i . NATIONAL INNOVATION PROGRAM HYDROGEN AND FUEL CELL TECHNOLOGIES (NIP)
! R&D-PROJECTS ADDRESS KEY COMPONENTS OF AN
. 3 AUTOMOTIVE HYDROGEN FUEL CELL DRIVE TRAIN
&f e Natlonal . " ’ (EXAMPLES)
. LB B B B B B B B B _§B B | _— I N N . -
drogen Strategy, / ‘ 700 bar hydrogen storage : ) ~ REHAU A
1 A I + improving the manufacturing process
- 04/01/2017 - 03/31/2019
l + public funding (BMVI): 1.432 Mio. Euro
‘.------------
fuel cell stack a
- joint specifications @ DAIMLER <> @&&p oo Greeneriy ¥
+ preparing mass production i vouswacen @ .
- 05/01/2017 - 09/30/2019 mees  Grovacas i ==
+ public funding (BMVI): 18.548 Mio. Euro S5

Targets:
«1.3 Wem? @ 2 Alem?
> 3.8 kW/I

&“\‘ <40 €/kW @ 30,000 #/a

system development

» next generation automotive fuel cell

- 03/01/2017 - 08/31/2019

+ public funding (BMVI): 4.842 Mio. Euro

11 -

NOW

Ge;man)’/.’s fe.deral governent has adopted a €9

billion ($10.2 billion) National Hydrogen Strategy :hifd) & .:Z) .
RV FEAYEI billiond F H £ R IKRETBM BT SHAREHAFED
(2020E6H) H 88 https://www.bmwi.de/Redaktion/EN/Publikationen/ mﬂﬁ'iﬁ,%hﬁb\o

Energie/the-national-hydrogen-strategy.htmi
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: : Hi# : Energy Environ. Sci., 2019, 12, 1580—1591, The Royal Society of Chemistry 2019
. UK (LancaSter UnlverS|ty) https://pubs.rsc.org/en/content/articlelanding/2019/EE/C8EE02499E#!divAbstract
<4 Energy & PP
2 Mn Environmental (E;%‘éhsﬁ.i'%;c
2 Science :

/et

3 Jf;fﬁ

J M) Check for updates A manganese hydride molecular sieve for practical
J o _ hydrogen storage under ambient conditions+
M an g anese Hyd Il d e 2019,12, 1580 Leah Morris,” James J. Hales,” Michel L. Trudeau,” Peter Georgiev,”
Jan Peter Embs, 2’ Juergen Eckert, Nikolas Kaltsoyannis ©'° and
(*§1t ?:/ﬁ:/) David M. Antonelli 2+
C . a reversible excess adsorption performance of 10.5 wt%
- 410Wt% //// and 197 kgH2 m=3 at 120 bar at ambient temperature
A

L iR 12MPa¥ET REA1E
o REPRBREL97g-H /L | < > 130g-H,/L

4 12MPa BETEEEL0.5w% 11wWt%
v

0
20 60 80 100 120 140

0 “@ Pressure (bar) = : ) ) ﬂ== °
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Hi# : Energy Environ. Sci., 2019, 12, 1580—1591, The Royal Society of Chemistry 2019
https://pubs.rsc.org/en/content/articlelanding/2019/EE/C8EE02499E#!divAbstract

Manganese Hydride
(KFRiE=2H)
Fig. 4 Orbital interaction between MnHz and Hz; Kohn-Sham molecular

7K§$J\¥75\ 67](%1':7)7?)“0)01#&5(&)& orbitals showing (left) o donation from the filled H; o bonding MO into an
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ﬁrﬁf;/ {5‘/1(:* [,) . 7K§75§EI5EE,‘] (:%ﬁé o ‘ﬁ‘E molecular orbitals. Isovalue = 0.02.
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