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' Net Zero Emission (NZE)
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' Partial Oxidation (POX)
¥ Autothermal Reforming (ATR)



5 Bl ol 3T s 3 et s slasiTi ol eaisth 5 S5 e w5lptisns 45
AL 5 (S 5 gy A el O Sl 4T3 0 (adg (55,008 4 bgrye a5 K00 a0 el gjluple
oS Cel w85 18 pdgaans mlie luey aiws )d Cqr cnl 1 28BS s, el 48,518 (5d5i8) <S5
sladsge St Gln (ple)S ey b 35 peite (S jo3 (6551 wile) pdynass mlie bawgs oddiady &)l >
{(Zainal et al., 2024b)auS e oolitul (y5unST g 059,000 4 O]

1025 9900 Lo

Dol anl BT Jols arws (a0 )ls o6 (25755000 Mol e lond glacagus 51 ()35 000 odgs slaan I BG1 sl ass
(Zainal et al., 2024b)cesl odiglp S 055> Mol g S efolaciST (Gl |y

b ke

ol canl (2,5 008160 5 39,90 adg (61 YU slod ;0 o Sgyue g oo JlalpaasTly o 2ol il
(S S gige Il il cnl po a8 e glpenl Las g ondamle a3 ghess Sanss (ol JE1 1 (355,002 L

Dgbon Foiw B g A pomie g 09d oo Sdgi (59,008 ol e

CH, + H,00= CO + 3H, M
G-l alraly (23S15) 055 o0 ABLO) (135,000 5 (S 3aSIER &r ()5 e 550 5,50 (2STy G2sbo 3l s
O +H,0 - CO, + H, )

wls Glis p) Oysods Gle e |y Gl ,Bu Mol IS 20514
Ol 10 35,0 odas ad o (Lol 395da o 5 sLS i dga (L p,F5lS 2 il 4 By PNl anT S o

.(Zainal et al., 2024¢) 055 oo ddgi (g, (pl 4 9iSTon



Mo [
S Lol RS9y
eiS] | sl |
S el ] et e 5
DS 9N
CBLal
| JAICLI |— e Sos> &3l
1S
sloanp ¥
St HH T T 4
|| £
‘e,
. G
:
o [ | sleanls ||
o [ |eobe sl A |
siloale
| RN |—| sl 5
el yslgi g ol cwss

Jols sl

RS

OF9n

Swl>aS|

(Zainal et al., 2024¢)py 59 )90 Jlaziuw! by gbgy glgil -V &

37 OS]
5sbsbe anlyd nl jo ol b AlLT,E b 5l 05,00 35 sln R3Sl dely iz sl
9 O590R 9 95 en oilism SEABl 1o | Siinson (xS Glacn S o e b (b B Gszes (B ee g 1se
s 2ol 5y a5 ] ol S5 psmslinnST ol Cu o (Zainal et al., 20240) Sigd o Sls (1S deasS sige

180, g, an Ty pl ol GiiSly 0gd o0 plnil 5 0mb slales 5o 5 cenl LS c2uST

1 1 )
CoHm +En02 —n CO +§mH2

(2lo5045) onighp Sog5 3o
2GS 5 I GamlannSTanT 3 50 59,008 Gl (29,5 i ilecd )b (6l Tedigde Sag5 ol wil
@l ol g aS o a5 oo bl oo Lol 0T )8 90 codigie Sog5 Mol .l atilanwy v Dol sl 3 oo
(Zamal et "\'“St.SA JAJ»J J.,jj)tf 9 M.u.: o dxsbe ow Lgl.bu.:;j)w M Qa)d C)Lo‘ 6‘]" u‘d,> 6‘4"“;

il g5 O ygods an T8 cpl olewds (2aSTy al., 2024c)

' Auto-thermal reforming (ATR)
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' Hydrogenase
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' Sorption-enhanced steam reforming (SE-SMR)

¥ Electrically-reforming
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" Plasma reforming
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Analysis of hydrogen production technologies and registered patents in each field

Today and in the era of energy, the global competition for replacing clean energies is expanding
rapidly. This issue has caused many countries to turn to using hydrogen as a primary source of
clean and renewable energy. In the past, hydrogen was only known as a useful element in
industries. But today, due to this wave of enthusiasm for hydrogen, the attitude towards hydrogen
has changed. Currently, hydrogen is considered not only as a fuel source, but also as a feedstock
for petrochemical industries. In this article, various important methods of hydrogen production have
been reviewed. In order to analyze the technologies used in hydrogen production, the past and
current status of each technology should be scrutinized and based on that, the future of the
technologies used in hydrogen production should be predicted. For this reason, patent analysis
has been done on several hydrogen production methods. Lens database was used to check the
number of patents and keywords related to each technology were searched in this database. Patent
analysis has been done for 5 technologies including methane steam reforming, pyrolysis,
thermolysis, electrolysis and coal gasification. According to the patent analysis, the technologies of
methane steam reforming, pyrolysis and coal gasification have already reached their maturity



stage, and the technologies of pyrolysis and electrolysis are still in their growth phase. Also,
according to the analysis conducted, the main countries registering patents for all 5 technologies
were the United States of America, the area related to the World Intellectual Property Organization
(WIPO), the European Patent Organization, and China.

Keywords: Hydrogen production, energy future, patent analysis, technology life cycle, technology
future
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