Jddddoog* oogod” oddodooMDPI
(Gases

OO00OwiterDOOO0OO

O 00 0O O O https://www.iikx.com/news/progress/34674.html

ogooobotobogobobobtuoboobobogobnood

0000000 0D000” 000 00MDPIGases™ OO 0O 0O Gases
0 0 0O O O https://www.mdpi.com/journal/gases

gobobobobbogoooobobbbodooooboboobboooooobooboobobbooga
goobobbbodoooooobbobbbodoodobobbobboooooubbbbbuoo
gobobobobbogoooobobbbodooooboboobboooooobooboobobbooga
goobobbbodoooooobbobbbodoodobobbobboooooubbbbbuoo
gobobobobbogoooobobbbodooooboboobboooooobooboobobbooga
goobobbbodoooooobbobbbodoodobobbobboooooubbbbbuoo
gobobobbboogoogobobbodoodoboobbooooooooboooo

1. The Hydrogen Color Spectrum: Techno-Economic Analysis of the Available Technologies for Hydrogen
Production

gudubbbbogoooooobouoa

https://www.mdpi.com/2673-5628/3/1/2

1/5



i i
. e MOFY

Reviewe
The Hydrogen Color Spectrum: Techno-Economic Analysis of
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Abstract: H_‘\-'I;IHT‘F_'I,‘I'I has biscome the most promising eneTgy carrier for the future. The x-];'n::ll:!ight 1%
NOW ON Zreen ]1}'c|n1ﬂun, pn:lduuud with water l.'l:,'d.'ll’ijl}'!ﬁl:ﬁ p!.m‘l:nad rxn:lumvwl._t.-‘ h_l.' remewable CNErREY
sources. However, several other h-u:‘hnul::pm and sources are available or under dt.'w.'l.'|11prm'n|! Foy
!'\-'IH!\E}' the current and fulure |'|_'g.'dn::-;'|;|.'n demand. In fact, l't_'-'l.‘ll'l'ri;l,'l'l pn::ld uction involves different
resources and encegy loads, depending on the production method used. Therefore, the industry
has tried to set a classification code for this energy carrier. This i3 done by using colors that reflect
the hyvdrogen production method, the resources consumed to produce the required energy, and the
number of emissions generated during the process. Depending on the reviewed literature, some
colors have slightly different definitions, thus making the classifications imprecise, Therefore, this
techno-economic analysis clarifies the meaning of each hydrogen color by systematically reviewing
their production methods, consumied energy sources, and generated emissions, Then, an sconomic
assessmient compares the costs of the various hydrogen colors and examines the most feasible ones
and their potential evolution, The scientific community and industry’s clear understanding of the
advantages and drawbacks of sach element of the hvdrogen color spectrum is an essential step
toward reaching a sustainable hydrogen economy.

check far
updates Keywords: hydrogen production technologies; hydrogen colors; techno-economic analysis
Cikation: Mmoo, [ WUV Sanbos,

gobbobbbogoogobobbodgoooboboobboooooouboboobobooga
gobooo

goon
gobbobbbooooobobbbbodoooobbobboooooobbobbbodagg
gobboobbbogoooobobbodo-=-gobobooobbuoooooouboobobooaa
gobbobbbuoooooobbbbbuooogobbobbbuoooooon

2. Hydrogen Purification through a Membrane— Cryogenic Integrated Process: A3 E’ s (Energy, Exergy,
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Hydrogen Purification through a Membrane-Cryogenic
Integrated Process: A 3 E’s (Energy, Exergy, and
Economic) Assessment
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Abstract: Hydrogen (Hz) is known for its clean energy characteristics, Its separation and purification
to produce high-purity Hs is becoming essential to promoting a Hs economy. There are several
technelogies, such as pressure swing adsorption, membrane, and cryogenic, which can be adopted to
produce high-purity Hz; kowever, each standalone technology has its own pros and cons. Unlike
standalone technology, the integration of technologies has shown significant potential for achieving
high purity with a high recovery. In this study, a membrane=crvogenic process was integrated to
separabe Hp via the desublimation of carbon dioxide, The proposed process was designed, simulated,
and optimized in Aspen Hysys. The results showed that the Hz was separated with a 99.99%
purity, The energy analysis revealed a net-specific energy consumption of 2.37 kWh/ kg, The exergy
amalysis showed that the membranes and multi-stream heat exchangers were major contributors o
the exergy destruction. Furthermaore, the calculated total capital investment of the proposed process
was 316.2 m$. This proposed process could be beneficial for the development of a Hx economy.

Keywords: membrane separation; process simulation; (O solidification; Hz lquefaction; cryogenic
separation; integrated process
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Abstract: The LNG maritime industry started to anticipate offshore LNG production in tan-
dem with increasing demand for FLNG platforms as offshore gas resources were developed
further, The rapid expansion of FLNG deployment demands equipment and procedures
that handle challenges associated with weight and space constraints. The chemical compo-
sition of LNG will result in slightly fewer COq emissions. While not significant, another
crucial aspect is that LNG predominantly comprises methane, which is acknowledged as
a greenhouse gas and is more harmful than OO0y, This requires investigation into clean
energy fuel supply for power generation systems, carbon emissions from the process, and
thermodynamic analysis and optimisation. Focus on supplying fuel for FLNG power
generation to reduce the essential management of boil-off fuel gas, which can be researched
on the direct reforming method of hydrogen as a marine fuel gas to support the power
generation system. The principal reason for choosing hydrogen over other energy sources
is its exceptional energy-to-mass ratio (H/C ratio). The most effective method for hydrogen
production is the methane reforming process, recognised for generating significant quan-
tities of hydrogen. To optimise the small-scale plant with a carbon capture system (CCS)
as integrated into the reforming process to produce blue hydrogen fuel with zero carbon

z!;e;:ctf:-; emissions, this research selection focuses on two alternative processes: steam methane
Acadersic Editor: Kumar Parchigolla reforming (SME) and autothermal reforming (ATR), Furthermore, the research article will
Roorived: 14 December 2024 contribute to other floating production platforms, such as FPSOs and FSRUs, and will
Revised: 5March 20125 be committed to clean energy policies that mandate the support of green alternatives in
Actrepbed: 2 March 2025 substitution of hydrocarboen fuel utilisation.
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