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Comparing Fuel Properties with Merit Efficiency
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Comparing Fuel Properties with Merit Efficiency

RON = Research Octane Number 100
MON = Motor Octane Number 14 A
/I\ S>8 %
A RON (N RON, {, MON) ; E
—t— z %
(RON - 91 S-18) 5 A
1.6 o =.
2 =
L B C:
Sensitivity = RON - MON = °
=] |
< =
Regular-E10 gasoline defined as0 - RON =91,S=38 ~ %
Premium-E10 gasoline = 5.3 ' -2 S

80 -0

Reg-E10 Prem-E10

Miles, P., Technical Report U.S. Department of Energy, Washington, D.C., 2018. NREL | 4



Comparing Fuel Properties with Merit Efficiency
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High-Octane Fuels from Biomass, DME Homologation
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Branched olefin content increases RON and S

High Merit Efficiency Gasoline

RON > 90
$>8
Paraffins Olefins
Compound RON MON S Compound RON MON S
Iso-pentane (92 | 90 2 Iso-pentenes 103 82 21
Dimethyl-Cs 99 94 5 Iso-hexenes 100 83 17
Dimethyl-C; 94 90 4 Cy-enes 90 78 12
Trimethyl-Cg 105 99 6 Cs-enes 90 77 13
Triptane (112 ) 101 | 11 l

Ghosh, P., K.J. Hickey, and S.B. Jaffe. Ind. Eng. Chem. Res., 2006.
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Branched olefin content increases RON and S

High Merit Efficiency Gasoline
RON > 90
S>8

Decrease P:0 ratio to increase S and

Paraffins Olefins
Compound RON MON S Compound RON MON S
Iso-pentane (92 | 90 2 Iso-pentenes 103 82 21
Dimethyl-Cs 99 94 5 Iso-hexenes 100 83 17
Dimethyl-C; 94 90 4 C7-enes 90 78 12
Trimethyl-Cg 105 99 6 Cs-enes 90 77 13
Triptane 112 101 (11 )

Ghosh, P., K.J. Hickey, and S.B. Jaffe. Ind. Eng. Chem. Res., 2006.

NREL | 8



Metallic Cu/BEA improves productivity and lifetime
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Metallic Cu does not affect HBEA chemistry
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Dehydrogenation with lon-Exchanged M-BEA

|E- M/BEA zeolite
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Dehydrogenation with lon-Exchanged M-BEA

|E- M/BEA zeolite
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Metal loading
Catalyst M oxidation state
(wt%, pmol/g )
IE-Cu/BEA 0.876, 138 1+
IE-Ni/BEA 0.792, 135 2+
IE-Zn/BEA 1.00, 153 2+
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Dehydrogenation with lon-Exchanged M-BEA
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2-Step Bimetallic Catalyst Synthesis
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Bimetallic Catalyst Characterization
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Bimetallic Catalyst Characterization

IE- M/BEA zeolite
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Bimetallic Catalyst Characterization
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Bimetallic Catalyst Characterization
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Bimetallic Activity
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Bimetallic Activity
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Bimetallic selectivity is comparable to Cu/BEA
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P:0O increases for Ni, decreases for Zn
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C;_g Paraffin:Olefin Ratio (mol/mol)
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Closing
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Closing
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Closing
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Aromatic and Olefin Carbon Pools
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C2/C5 Ratio — Aromatic vs Olefin Pool
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DME Homologation TON vs TOS
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HOG MFSP Sensitivity
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Metallic Cu/BEA improves productivity and lifetime
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