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Developing next generation hydrogen storage materials to help realize the hydrogen energy economy
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First neutron vibrational spectroscopic investigation of anomalously close H-H contacts in RNilnH,
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Unconventional tuning of hydrogen enthalpy of adsorption in a metal-organic framework

H, adsorption isotherm data
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Future direction: tune enthalpy of adsorption in metal-organic frameworks into ideal range for room

temperature storage applications
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These compounds display nearly ideal enthalpies of adsorption for room temperature hydrogen storage
I will conduct additional measurements at the APS, ORNL, NIST to investigate the storage properties of these materials

Transforming ENERGY

) Berkeley%OAK RIDGE Argonne o

UNIVERSITY OF CALIFORNIA

National Laboratory NATIONAL LABORATORY

NREL | 6




Dynamic materials enable access to large useable capacity of stored gas given a small energetic input,

provide intrinsic thermal management

ﬁog?.oo e o, | Zn(benzenedicarboxylate), (ZIF-7) Possible Application: light duty

o o gebsPe0808000 % 00K vehicles, marine
o-(:)o ..o 008 9.9.0.00o 110K
°®

Transportation -
125K

Goal: investigate phase transition and
find out how to control phase
transition conditions

150 K
175k
200K

. ®[303K

elep wJayiosi uondiospe °H

Method: Powder neutron diffraction +
isotherm-based structure function

analysis
.
B3
o
)
B Takeaway: Synthetic route to tuning
04 06 08 10 12 1;; )1& 18 20 22 24 § phase transition Conditions
Q 9_ A . .
; = determined—functionalize the
Ea 5 benzene ring backbone
A Y B 4R = ' | Klein, R. A.; Shulda, S.; Parilla, P. A.; Morris, W.;
B AL R usahd it v j*_ Brown, C. M.; Gennett, T.; McGuirk, C. M. Chem.
oo e e e Sci. 2021, 12, 1562-15631.

>
_
@

LINREL O COLORADOSCHOOLOF MlNEsm NuMat

EARTH « ENERGY @ ENVIRONMENT R el B L e



Future direction: Synthetically tune step pressure conditions
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