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Abstract

Hydrogen energy is an efficient renewable fuel that helps reduce greenhouse gas emissions. It can be
produced through the photoelectrochemical (PEC) water-splitting reaction using semiconductors and light. This
study aims to synthesize tungsten oxide (WOs) nanostructured thin film photoelectrodes via the hydrothermal
method for hydrogen production. The influence of synthesis temperatures at 120, 150, and 180 °C for 12 hours
was investigated. The physical and chemical properties of the WOs; thin films were characterized using analytical
techniques. The results revealed that the WOs3 thin films exhibited a two-dimensional nanoplate morphology
with a monoclinic crystal structure and showed a light absorption edge at 475 nm. It was found that the different
temperature effected on the crystallinity structure and optical property of photoelectrode, leading to different
current density values. The WO; photoelectrode synthesized at 120 °C exhibited the highest current density,
approximately 2.82 mA/cm? in a 0.5M sodium sulfate electrolyte solution under AM 1.5G illumination
(100 mW/cm?). This photoelectrode showed optimal optical absorption and favorable crystallinity, promoting
effective electron-hole separation and enhancing water redox reactions for efficient hydrogen production. Thus,
temperature is a crucial factor in the synthesis of WOs thin film photoelectrodes, which can be practically
applied for hydrogen generation through photoelectrochemical water splitting using a simple, low-cost, and
environmentally friendly method.
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Boufesthunldlundiofnnudulothudiaymrasu (Teflon-lined stainless autoclave) ¥u1A 50 fadans uazang
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mw/cm?
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fhegsasinianovessnunigaludalniih Wo, figumgfi 120 °C awnsaBusuldiinmsdaesigidalaih wo, e
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Ul 4 ana3u EDS vastaliiiin WO, duasesivigamgiiunnsnei (n) gamnil 120 °C (3) gaumndl 150 °C () gaumgl 180 °C

5.1.2 mafnwmgitsidurasdalaiih wo, deedenniomidosnrualefubunssnannlnsives (FTIR)

sUl 5 wanawansAnsyilerduresdaluiih wos wut $alii wo, fidnaseiltidnnstussvoamy]
flafdu W-0-W uaz W=0 Tutisuszanas 660 - 880 cm”’ Fangjiladduiimuifudnvazianzvesisamusenlad lag
ArwAndnvesuaumaiiasioudsedureamaiaiusyiiussfou ainnsmagiulddalud wos fgamgi
120 °C Wuaunsgandufitalaunasiiutaiiqn wansfansiiaiuseMdusyidoudasihliesiussavsamlunisudn
lelastaufiinnninauande Jsaenndesiuauideves Aldrees et al. (2023) [8]
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Mnmsfnundnuarlasadindnuosdaliih wos fewmeiamadeauuressidiend (XRD) uanwiagudl 6
wudrdalnih wo, figaungdi 120 °C Idnunrdialddnauiign Inedifievdnusingfidiuns 20 Ussam 23.1%, 23.6°
WAy 24.3° F9A13N30da0nAGDITUTEUY (002), (020) wag (200) A1uLENE1TD1989 JCPDS card no. 33-1387 483 WOs




< a { {
Fos “udiuadrmansynuiiteidsunlaslan (Real World Impact)”

N135UTEYUIPINTILAVYIA N1SNAILIRE1EEY (ATN 1)

EN Sustainable Development National Conference Fud 5 fiquieu wa. 2568

(ENSD Conference) a ANZRWIRAINLATNSWENNSAERS NI INeNduNing

TualuTunaiin 1degrednauiaenndasiunuisoves Briger et al. (2024) [9] wonaniidawuiingu q 7 28.0°,
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inmsiaszinui i wos fdyarasunufiamnsassylaindu wos Tualulueain Tnsuaunis

gandundnfidifusingludisUszana 136 273 325 716 uag 805 cm’ deaenndesiulnuanisduvesiusy W-O
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wuialudh wo, figumndl 120 °C wanssiuma 805 e’ AdaLau Fadudnwasanizlumalulundin luvued
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5.1.5 mafinyimaganiunasestaliih wo, feeiesanlnstiladives (UV-VIS)

mMIlesgauautinagandusasuazaderiimdsnu (Eg) vaataludh wo, wuidaluih wo, 7
gaumnail 120 °C WAAIAINIIAANALUAIEIEA (absorption edge) Usyanm 475 unluiuns uazllAngesinandsnuussuu
2.8 eV Fadudszdundsnuiithanilefoutudlnihiguvnitu Swenndesivemiifores Aldrees et al. (2023)
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5.2 nan1sAneUszansmwnisudalalasiaulunszurunisiniliafiBaues

91N3U7 8 uanaruduiussenineAimuvuLiunszualliin (Photocurrent Density) uaziian ttednwn
UszavsnmmiswanlelasiaulunszuiunsiwiiefiBauas e indanumunuiunszualiiin aunisidsundases
1381 (Current — time, IT) Tuansazanedidninsladlamoudan 0.5 M nneldaiuiduwas AM 1.5G (100 mW/cm?)
Tne Falifln WO, figaungdi 120 °C wansanszualitunniign Ussinald 2.82 ma/cm? sesasndetaliifih wos
flgaumgl 180 °C uazdalwih wo, flgaumgdl 150 °C uanseUszanas 2.40 uaz 1.96 mA/cm? muandy

oﬁ’aﬁummsaaqﬂlﬁhqmmﬁ 120 °C \ugauvpifimnzauuar sz avsnmlunsudnlelnsiaugeningamgs
150 °C wag 180 °C \ilosanillassairandniiFoaing dusylavzesnlodidniau uazuansdnisgandunasdiangy
gungll 150 °C uay 180 °C wagAvosIlmdnnu (E9) fitfosian 1Aan1sueniuvesdidnnsounaslealditu sudans
ufnduresdiinaseunazlea dwalmaniisensnendvenilunszuaunis PEC 165ty denndastunuiteres
Tehrani et al. (2020) [7]
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6. A3UNAN1SANEN

ATl NmuASIUIe WOs sredslalasimesuea Faduwmadiaiite lududeu ladnsa Ine@nuwiladeves

gaungiunndaiuidwmadoUssdvzainnisudnlalasiaulunssuiunmsiiiiaiiBauas lnenudn Palndhiweuld
wanslassas1auluwUULHEARNR (2D nanoplates) Madaduszileu finsnszanevetesiuszneusinainiaue uax

flassaswdnuuululupdiin sauvionyiliduvedlaveeonled Malgamgl 120 °C WuAmimugauiigalunisniey

dalwiih wos fuansenarumunuiunszudliigegnilenssutugungiisu Wesnndarwannsalunisganduuas
Tursedufimueniiu uasederimdsnuiiuavas dwalilinsusnfuresdiinasouiiiuasiiaufiseinondvosi
wazndnlalasiouldodedivssansaw fafudsannsnaguldd gunpdlunisduaseiidudadoddnyfidmarie
AuandRLarANansalunskanlalasiauvesiiauuie Wos Tunszuiunisluiiaiidouas
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