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costs (AC) of both hydrogen and SAF

Methods and Materials

Hydrogen and SAF Technologies
» Seven hydrogen technologies were tested: water electrolysis

(WE), methane pyrolysis (MP), autothermal reforming
(ATRM), partial oxidation of methane (POM), dry methane
reforming (DMR), steam methane reforming (SMR), and
biomass gasification (BG).

* Electrolysis and gasification generate hydrogen from renewable

power and biomass. The rest consume natural gas

» Six SAF technologies were: power-to-liquid (PtL), Hydrogen-
enhanced gasification Fischer-Tropsch (H-GFT), pyrolysis-
hydrotreatment (PH), Alcohol-to-jet (ATJ), gasification
Fischer-Tropsch (GFT), and hydrotreated esters and fatty
acids (HEFA).

« Ptl and HEFA consume waste CO, and greases. The rest consume

cellulosic biomass. _ _
e GFT consumes no external hydrogen ¢ ImprOvementS N hYd rOgen teChnOIOgleS faVOr
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* EIECtrOIYUC hYd I‘Ogen haS the h|g he5t COSt, bUt Figure 2: Abatement cost of various hydrogen production technologies. Figure 4: Abatement cost of various SAF production technologies as a function of hydrogen cost and

CI. Black dots indicate previously evaluated hydrogen sources.
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greatest emissions abatement potential

Conclusions and Next Steps

Hydrogen SAF
A ($ / WHSIE s = S hydrogen-intensive SAF technologies such as » Conventional reforming technologies such as SMR < PtL shows the most improvement with
t coz) ~ Tl _CI . . . and ATRM remain the most cost-competitive electrolytic hydrogen
prod fos rolysis and PtL over independent technologies . . L . . .
PYroly P J * This comes at the cost of high CI  Viability possible with hydrogen improvements
Process Metrics like GFT or ATJ » Preliminary CCS results indicate possible » GFT performs best for cellulosic SAF
« MSP measures the break-even price at which a plant can sell _ _ Improvement « Hydrogen improvements may favor pyrolysis
fuel or hydrogen « Improvements in hydrogen technologies do not
 CI measures the emissions of a product in terms of grams C g . C . ' : :
- - e : significantly benefit SAF from cellulosic biomass Renewable hydrogen (BG, AWE) remains - Current hydrogen production technologies do
CO, equivalent per functional unit. This is measured per kg of expensive unless supborted bv cheap feedstocks Al ! _
hydrogen or megajoule of liquid fuel inids. but will ‘ hreak SAR duced P >t PP y P / not favor its inclusion in SAF
» AC measures how efficiently a given fuel or product reduces or 1Ipids, but will make or bred produce low-carbon electricity, or co-product revenues » Future work will explore integration of hydrogen
emissions. It attributes any cost increase to emissions from CO, (PTL) » Strong policy incentives are essential to make low- production into SAF processes
reduction, and is measured in $/tonne of CO, 2 carbon hydrogen competitive
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