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Hydrogen: Fuel for a Sustainable Future
Ialasipu: WaIWaPUKRPRWAONgREU

V.14-2568

Hydrogen is the lightest and most abundant element in the universe, forming a fundamental component of water,
organic compounds, and petroleum hydrocarbons. It is colorless, odorless, non-toxic, and highly combustible.
With its versatility and potential for zero emissions, hydrogen is emerging as a promising energy carrier that
could play a crucial role in the transition to a low-carbon economy. As a result, extensive research on hydrogen

energy is being conducted worldwide.
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The Colors of Hydrogen lalastoutaaddiva
The color classification of hydrogen corresponds to different production methods and energy sources:
msSuundvovlalastoua:AduiivisNIsHAALA:ILHAVWEVVIUALS:

alasudim (Gray Hydrogen): N300 1NANESSSUBIAAIY
As:UDUMSIWDSUTVAIETaU (Methane Steam Reforming)
Foudnsinusmsunulasanlysd (CO2) luusurruun MiRdu
nmuldonAdowans:nucadvdadauuiniga

Tolasoudtndu (Blue Hydrogen): WaONMNBSSSUBIE
wuGeonulalasoudim udtdinaluladgdanduuazAntaiu
ASuUBU (CCS) Souddgtwaaamsuans CO2 Mirkdu
motdanna:arannlolasoudini

Tolaswuddes (Green Hydrogen): Waao1nUhlagns:uduNISd
14nlnsada (Electrolysis) AlGWAVVIUKLYUISEU GU au

uavoniad Héawdoth lidnsuadssfuvidoauns:on mifdu
muidannidubasdadvudadauuiniaa

Tolaswudtiiona (Brown Hydrogen): naaondURUWIU
As=UdUNMSUAadWLABU (Coal Gasification) KinlUdns3
inAaluladdndu CO2 soudded:dnsUdos CO, gulsulded
lolasouaim
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Talaswuadwrtiin:aa (Turquoise Hydrogen): NAOOADINUWIU
ns=udumsiwlslada (Methane Pyrolysis) laglda1Suou

(uovudv) WuwaNATUASIULNUNISUdDE CO2 WI3135TevoE)
tuduweuun udddnemwidunioidaniudosuawudh

[olaswudsuw (Pink Hydrogen): WaaAUNlQ8NS:UIUNISD
tanlnsagantwavviutoindes Futduwavviua:anaua:l
Alsuaone CO2

Yellow hydrogen: Produced via electrolysis powered
by a mix of renewable and non-renewable energy

TolasudHdav (Yellow Hydrogen): waamonthlag
ns:usuMsaLaninsaBantdwavviusinnvuHavkyuSsuLa:ly

sources. =
HUYuLagu

Islaswudu1d (White Hydrogen): AaduausssusBIa White hydrogen: Formed naturally within the Earth’s crust

motuldanlanriuujasenssailnil (Geochemical re- through continuous geochemical reactions in hard rock.

actions) oghvdatlipvludufu

These color codes help differentiate hydrogen production methods based on environmental impact and sustaina-
bility. As the world transitions to cleaner energy, the focus is increasingly on producing green hydrogen.
msSuunduovlslasioubieliauisalenug:35msKanmunans:nucadvudadauna:anugviiu luvru:Alanmav
wWasurugdwavoua:ana lolastoudideadvldsuanuautotiuwiAvluniswauuua:idoiu

Hydrogen Production Research in Thailand

Several universities in Thailand are actively engaged in hydrogen production research, with publications from in-
stitutions such as Khon Kaen University, Chulalongkorn University, King Mongkut's University of Technology North
Bangkok, Prince of Songkla University, Mahidol University, Silpakorn University, Thaksin University, and King
Mongkut's University of Technology Thonburi. Selected projects are described below.
ms3duinaluladgnaalalasouiuds:inalng
uHINE1dgHa1uHvluUs:InAlnedn1s3deRgrnuMswaalalaspuagvdalio laginaviudWUWINUKI3NENdudIva
lBU UKI3NgNAgUDULAU IWI1avNSUUKIINeNas uKdngnaginalulagws:vpuInaws:uAstKip UKI3NgNdeavualunsuns
UH1NgNAgUROA UKI3Ng1agAauIns UKIdNENaeNNBau La:uH13Ng1aginAlulagws:oauINA1SUUS A1V UV

Godalud

Application of Technology Platform for Selection and Development of Innovative Processes and Prototypes
for Sustainable Production of Biorefinery-based Alternative Fuels — Led by Chulalongkorn University, this pro-
ject was awarded the NSTDA Chair Professor Grant from the National Science and Technology Development Agen-
cy (NSTDA), receiving approximately 20 million THB in funding from 2018 to 2023. The project focuses on develop-
ing innovative production processes and prototypes for the sustainable production of alternative fuels for both

communities and industries. It comprises four key components:
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w.A. 2561-2566 laglasomsyvltiuwcuuIns:uduNsKaaLa:asvauluudHSumMswaaldaiwdomotdonAgoiiudHsu

yguBULa:ROaIHNSSY Us:Nduadde 4 dduviusaniaun

1. Designing a sustainable production process to con-
vert oil palm production residues into high-value
chemicals.

2. Establishing a community-scale biodiesel produc-
tion unit.

3. Developing a continuous production system for bio
-hydrogenated diesel (BHD).

Constructing a hydrogen production unit utilizing by -

products, specifically glycerol from biodiesel produc-

tion, and methane and propane from BHD production,
using a steam reforming process.

The project is a collaborative effort among researchers

from Chulalongkorn University, Rajamangala Universi-

ty of Technology Krungthep, King Mongkut’s University
of Technology North Bangkok, and the National Metal
and Materials Technology Center (MTEC).

1. ANSDDNUUUANS:UIUNISWAAASVEULWDNIQ
astadyaAWwuINEdUIRARIEOINMSWAEQ
Urdudiu

2. msasrkuidewaaluladisaliayusu
ASWAQ Bio hydrogenated diesel (BHD)
uuuciotlino

3. msasvHudaraalzlasoudnnaaiunwane
6tus:uu Tagludduh (4) Wunswaalslasou
Adens:udUNS Steam Reform 910 nalsosoa
(Wnaanunwasglaonns:=usumswaalulodisa
ua: dinuua:zlwsiwu (waaneunwaoglaoin
ns:UduUNISWaa BHD)

wWsoulasvAsUs:NDUAIYUNIYEDIN IWravnsad

UH13Ng1ae uK1dngdginalulagsisuonansoinw

urBnendginaluladws:vouLtnaws:unstKiD ua:

Audinalulaglan:ua:3aquHosia

Production of Green Fuel and Synthetic Fuel from Green Technologies for Transportation

mswaanduawaviadaviasironinalulagfmidedaHsSuenusud

= Led by King Mongkut'’s University of Technology North Bang-

kok, this research focuses on developing environmentally

friendly biofuel production technologies for the transport sec-
tor. The project covers three key areas:

1. Hydrogen and syngas production.

2. Synthetic diesel production from syngas via the Fischer-
Tropsch process.

3. Biofuel production through hydroprocessing, utilizing by-
products from palm oil manufacturing, hydrogen and syn-
gas.

The project integrates expertise from multiple universities, in-

cluding Chulalongkorn University, King Mongkut's University of

Technology North Bangkok, Mahidol University, Suranaree Uni-

versity of Technology, Silpakorn University, and Kasetsart Uni-

versity. It received 29 million THB in funding from the Program

Management Unit for Competitiveness (PMUC) for 2021-2023.

Industry partners, including PTT Exploration and Production

Public Company Limited, Cherdchai Corporation Company Lim-

ited, Polawat Engine Company Limited and Verasuwan Compa-

ny Limited, contributed expertise in process development and
performance testing.

- Tasoms3deiiur3ngrdsinaluladws:oouIndaws:uns
tHtia 10urKHNAsvMsLoiuwauunmMswaatiudoawao
drens:udumsitudascodvudadaudHSuniAMsuuED 3o
ASDUAQU
1. mswaamualalasouna:musdolnsik
2. mswaadiuldowaotHasdolAs1:HoINASUDUNSWE
1wosS-Insusd
3. mswaadwudoiwavtHasdanmworntiiudiduua:wa
wanslanumuslolasiounazmsdolnsi:k
VU3 GLTUMSYSTUINISVIUSFYIINHAINKAIBUKIINEN AL
lauA awhavnsadurdnends uK1dngasinalulagws:oau
tnaws:unsiHlip UHI3NgNdguRaa uH3ng1dginaluladas
u1s uHdNgagAavins uKdnNg1deinvasmaas lasunu
aduayu 29 A UUINDNKLUIYUSHISILA:INISNUAIUNISIWL
AMUaWIsaluMswdvduyvUs:INA (UWY.) szg:10a1 2 U (2564
-2566)
usnNTlAsoMsgolasumsatiuauuNMAROaIHASSY
Us=naudde usydn Jan.aisoouawaadlasiasu 91Aa (UKsu)
UsUNIEade ADSUBLSBU 3170 USUNWadss Lhdpvaud SiAa
ua: usyn3s:aasstu 1A tuniswauunoludsumsifAu:th
GUNS:UIUASILAzMSNOFDUAULASDVEUCDSY
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Development of Prototypes and Technologies for Converting misWaurduuvuuazus:gndtdinaluladiio
Agricultural and Livestock Wastes into Clean Hydrogen and High lUEl:uuua\)lE'wua::'iaqmﬁaﬁo!uqna‘mnssu
-value Products for the Aviation Industry - This projectaimsto ~ mstavasua:Ugaa3 tWulslaswuididsoua:
develop innovative technologies and prototypes for converting NaoATIYaAIFY LWDSDVSUAAIHASSUNS
crop and livestock residues into clean hydrogen, a key precursor in  Gu - lasomisGtUHUglumMsWauunduluu
the production of sustainable aviation fuels (SAFs). In addition, the inalulagniJaguvavidsmunsinuasua:un
project includes carbon footprint assessment of the developed daslululalasoutiansadiluidnan
technologies to ensure their environmental viability. By transform- [@olwavarmAgULUUgVEU (Sustainable
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ing agricultural and livestock waste into valuable resources, this Aviation Fuels: SAFs) ua:Asaunaunsus:Lju
initiative not only supports waste mitigation and circular economy ms'uaquwEudﬁTﬁmnns:u:)umswﬁm
principles, but also contributes to the decarbonization of the avia- [alastoudndie wusnwiliiwevucv:gI8aa
tion industry, one of the hardest secyors to transition toward sus-  ypvLde uwcigodviasunmsaamsuoulu

tainability. aaaKnssumMsoudvlduniadiuniasuriu
This project is led by Prof. Dr. Navadol Laosiripojana from the Joint ANLGOTUIGEIN

Graduate School of Energy and Environment (JGSEE), King HoHUNlAsvA1sAD A. as. udaa tkarAaswau lasu
Mongkut's University of Technology Thonburi (KMUTT), with fund- nu3Yg91nHUDgUSHISULA:IONISNUAIUMS

ing from the Program Management Unit for Human Resources & wauuimdvAauta:nudiunmswasun
Institutional Development, Research and Innovation (PMU-B) for anUuuaauANY N1SIV8UAzNISASIVUIANSSY
2024-2025. (uwn.) dHSUU 2567 - 2568

KMUTT-NSTDA Joint Research on Hydrogen Pro-
duction - The joint initiative between KMUTT and
the National Center for Energy Technology (ENTEC)
of NSTDA is led by Prof. Dr. Navadol Laosiripojana,
Director of JGSEE-KMUTT and Dr. Sumittra Charo-
jrochkul, Executive Director of ENTEC-NSTDA. The

project focuses on hydrogen production from mu-

A2WSOVITD3FUSHIV UDS. AU FINY. 1SovMs
naalslasou - Awscudodvsadumsmelc
NISUNUDYA. QS. UDQA LKAASWIU WIIUDUMS
JGSEE u9s. AU as.goas) dsalsalina Woudems
AudginalulagwadvviuuHosna asns. Insomsdv
wWhsanuuus:uuwaalslasoumnisdomwila
NNMsgpuaasuy:NdASIANBEINMW 20 3aScD
ui lags:uud:Us:NDUAIY ANSUSUUSVATUNIW
fiNsGonIw (Biogas Purification) As:uouns me-

nicipal waste, aiming to design and develop a hydro-
gen production system utilizing 20-L per minute of
biogas generated from the anaerobic digestion of
organic waste. The system comprises a biogas purifi-
cation process, a methane steam reforming reactor, a
water-gas shift reactor, and a pressure swing ad-
sorption (PSA) unit. In addition to municipal waste, thane steam reforminginsstS LSS
shift ua:ns=uduN1s pressure swing adsorption
(PSA) unnonmistdug:tduuraowaalalasiou
ud> Anwssuidadduvinuimswaalslasiousin

1ONuUDadNady

the collaboration also explores ethanol-based hy-
drogen production as an alternative pathway.
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Hydrogen Production and Applications in Thailand

Currently, commercial hydrogen production in Thailand remains limited, with hydrogen consumption primarily
restricted to specific industries. The four key hydrogen producers and distributors in Thailand are Bangkok In-
dustrial Gas Company Limited (BIG), Air Liquide Thailand, Linde (Thailand) Public Company Limited, and Air
Products Industry Company Limited.

The Ministry of Energy has identified three key areas for future hydrogen utilization:

1. Electric power sector — Gradually increasing the hydrogen-to-natural gas mixing ratio in the gas pipeline
system to 20% by volume. However, this transition is expected to to lead to higher electricity prices.

2. Industrial thermal energy sector — Using hydrogen as a heat source by blending it with natural gas for
boiler combustion systems in industrial plants.

3. Transportation sector — Promoting hydrogen adoption for long-haul heavy-duty trucking, supported by
a hub-and-spoke model for an efficient hydrogen delivery system.

mswaaua:msus:gndislalasuluds:inalng

Uo9uu mswaalzlastoudowitdsgiuus:inAalnggoidngpgiodnnaua:msidoiudiulHado-sinapgiugaaisnssulaw:
nau lagdusdnwaaua:sKurelalastoudg 4 uHw Tdud uS¥n vvnandudainsgauia 31na (BIG), USUN WdS an3a
(UszinAlng) 9170, uSyn auld (Us:zinalng) $1Aa (UHBU) wa: usyn uaslusand sudaasg nna

As:nsavwavviulds:udnsniwnisidlolastouiu 3 mAddudvd:

1 manaalwwh - ngogiwudasidrunmiswaulolasiounufissssusialus:uunaduinsiila 20% lagusunas agvls
A uasmsdnasv:aowalisiAMIWWIWLZOTU

2. mAwavviuAdwSsulugaaiHnssuy - iBlalasounaunuissssusiaiisus:uurUpBUNUlsSVVIUDOAHASSY

3. maAmsvuav - dotasumsidlolasioulusaussnnuudonivina uazldsyuuu Hub-and-Spoke (uN1SUSKISA1S
uudvlalasiou (Hydrogen delivery) pgvoiius:ansnw
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