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Clean Cooking in Africa

Liquefied Petroleum Gas

✓ Easily stored & highly portable

✓ Efficient & clean burning

[1] Fortune Business Insights. 2023. LPG Market and Forecast, 2024-2032. https://www.fortunebusinessinsights.com
[2] LPG SA. 2020. South African LPG. https://www.lpgas.co.za/new-era/
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Liquefied Fuel Gas

Methanol DME gLFG

CuZnZrAl
250 ºC

𝛾𝛾-Al2O3

280 ºC
Pd/zeolite
> 325 ºC

CO2CO2

H2H2

*BEA

Typical one-pot synthesis over hybrid catalysts 1,2

o Complex product stream & high PH2O
o High ∆Hrxn starting from methanol

Leads to reaction segregation with inter-stage H2O removal.
Allows for individual stage optimization: ✓ Methanol ✓ DME

DME  LFG not yet commercially demonstrated

Aromatic 
Carbon 

Pool

Olefin 
Carbon 

Pool

Dealkylation

Hydrogen 
transfer

Alkanes

Hydrocarbon pool mechanism 3,4

[1] Olsbye, et al., (2012) [2] Li C, Fujimoto K. (2015) [3] Svelle, et al., (2007) [4] Ilias, S. Bhan, A. (2013)
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Impact of Pd DME Conversion C3 in gLFG

C5+ SelectivityC3 & C4 Olefinicity

DME conversion ■ C1 ■ C2 ■ C3 ■ C4
0.1 wt % Pd/Beta-150 ■ C5+ C2= C3= C4=DME to gLFG
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DME to gLFG (total conversion)

DME Conversion 
Selectivity:
■ C5+

■ C4

C4=
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Catalyst & Process Upscale
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0.1 wt % Pd/H-Beta-150
Powder 
Pd(NO3)2.H2O

Catalyst scale-up for bulk 
gLFG synthesis 6

0.2 wt % Pd/H-Beta-150
Extrudate 1/16“
Pd(NH3)4(NO3)2

5

DME
Feed Cylinder 

Liquid DME 
Flow Controller

Hydrogen
Flow Controller

H2 ~200°C

15°C

2°C

2°C

Reactor

gLFG
Collection Cylinder

~ -78°C

H2O
& C5+

H2O
& C5+

H2
& lights

~200°C

■ C6+

■ C5

■ C4

■ C3

■ DME

[5] de Graaf, J. et al., (2001) [6] Roberts et al., (2026) in press



Platinum Group Metals (PGMs)
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PGMs
✓ Mined in SA
✓ Highly catalytically active
✗ …but expensive & rare
∴ Alternative metals necessary
Non-PGMs
✓ Affordable & abundant
✓ Catalytically active
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gLFG Demonstration – Cooking
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[6] Roberts et al., (2026) in press

gLFG LPG
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gLFG Demonstration – Cooking
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[6] Roberts et al., (2026) in press
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gLFG Demonstration – Electricity
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Electricity

LPGH2O
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Process Economics

GreenQUEST

CO2

green-H2

CO2
$80/ton

83 R/kg gLFG

4 $/kg H2

56 R/kg gLFG

1.8 $/kg H2

Fossil-LPG retail prices (R/kg)
• South Africa 36
• Germany 42
• USA 19

gLFG = 2.3 – 1.6 x fossil LPG

2030 2050
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14Cost of e-fuels to gate [7] Soler, A., Dekeyser, J., Ramasary, A., Gordillo, V., Lilley, W., Schmidt, P., Weindorf, W., Raksha, T., et al. (in press). E-Fuels: A techno-

economic assessment of European domestic production and imports towards 2050 - Update. CONCAWE Aramco. 24(4):XIV–399.

Green H2 and PtX in South Africa Workshop

gLFG vs Other e-Fuels
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Conclusions

Stable DME  gLFG conversion
Pd/Beta catalyst validated
excessive C5+ yield
low gLFG C3 content
non-PGM catalyst developed

Drop-in LPG replacement
cooking application
fuel cell power generation

gLFG price strongly related to H2 source
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