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Can NFMs be used to detect methane?

5-15 % CH, is explosive

Environmental impact
Greenhouse gas accumulation

Landfill leakage

Main constituent of natural gas Q
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There are 20,000+ NFMs in literature
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Which NFMs are
good for low-level
gas uptake?
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GCMC simulation is a quick screening tool
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UFF parameters
Rigid model of NFM 1-site CH,model
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Surface area

Pore diameter

Free volume

Open metal sites
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Relative uptake is pressure dependent
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Relative uptake is pressure dependent
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Pore diameter is correlated to initial uptake
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Can functionalization enhance uptake?

Amine (NH,) on linker

Dimethylformamide
(DMF) on metal

MOF-74-M
M = Zn, Ni, Co, Mg
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Functionalization changes pore size

MOF 74-Zn DMF MOF-74-Zn MOF- 74-Zn -NH,
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Functionalization enhances low-P uptake
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Uptake / cm3(STP)-cm-3
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Functionalization enhances low-P uptake

30
25
S 20
-
35 15
w 10
g
5
Co-NH2 1|0
Ni-NH2 |
—=— Zn-NH?2
—w»— Ni-DMF T
—&— Zn-DMF
;:: [ [
2 3 4 5
Pressure / bar

=3 v -
_ ® NH2 i
DMF
i . .
. ® MOF-74-Co [ v 4
v  MOF-74-Ni
B MOF-74-Zn 7
0 2 4 6 8 10 12
Pore-limiting Diameter / A
Reduction in pore
diameter leads to
enhanced uptake.

Sandia
National
Laboratories



Relative CH4 Concentration / arbitrary unit

14

Pore diameter defines adsorption sites
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Adsorption results are relevant to detection
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t: minimum NFM
thickness (nm)
L.: sensing limit
(ng/cm?)
Pgas,sTp: 9as density
@ STP (g/cm3)
k,: Henry’s
constant
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P,.s: partial
pressure of
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PCN-14 has highest k, of NFMs in this study

16wy, et al. Chem.-Eur. J. 2010, 16, 5205-5214.
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Conclusions

NFMs for low-level CH, uptake should have small pores.

PLD ~ diameter of CH, molecule
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Conclusions

NFMs for low-level CH, uptake should have small pores.
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PLD ~ diameter of CH, molecule
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