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Tom tit

Tach nudc quang dién hda st dung cac dién cuc ban dan dudi xuc tdc quang mat troi
dang duoc danh gia 1a mot giai phap day hira hen cho viéc tao ra ngudn niang luong thay thé bén
viing, dé tai tao, sach va an toan. Tuy nhién, d6 rong viing cam 16n va ti 1é tai hop cao cua céc
hat tai quang sinh can tré ng dung cua loai vat liéu nay trong viing birc xa kha kién, do d6 viéc
thiét ké cac cau tric dién cuc trén nén vat liéu ban dan dang 1a mot thach thire 16n. Trong cong
trinh ndy, chdng t6i trinh bay viéc ché tao va phan tich dic trung ctia mot cau tric di thé tién
tién stir dung MoS; két hop trén nén mang dng nano TiO, théng qua viéc sir dung polyvinyl
alcohol lién hop (c-PVA) trong vai trd phan tan két hop hai loai vat liéu véi nhau nham ting
cuong kha nang quang dién hoa tach nuéc. Thong qua qua trinh xu ly nhiét, PVA da dugc chiing
minh kha ning ting cuong tng dung tach nudc bang viéc hinh thanh cac lién hop = trong cau
trdc théng qua su xuat hién caa céc lién két C=0, C=C va su suy giam cua cac gbc —OH thic
day kha ning dan proton cua c-PVA. Kha ning tach nudc caa to hop vat liéu cPVA/MoS2/TNAS
duoc thé hién thong qua viéc quét thé tuyén tinh theo chiéu anodic voi mat d6 dong sinh ra trén
60 uA/cm? tai 0.6 V vs. RHE. Hon nita, cPVA/MoS2/TNAs thé hién su ting cudong kha ning
dap ng quang gap 3 1an so véi vat lieu nén TNAs khi khao sat & cung diéu kién. Nghién ctu
nay chang to rang c-PVA khdng chi 1a mot chat nén nham két hop mot cach dé dang MoS; va

TNAs ma con tang cuong kha ning tach nuéc cho to hop vat liéu.
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Abstract

Solar-driven photoelectrochemical water splitting using semiconductor photoelectrodes
is considered as a promising solution for sustainable, renewable, clean, safe, and alternative.
However, the large band gap and high recombination rate of photo induced charges hinder its
applications under visible-light radiation, so designing a highly efficient semiconductor-based
electrode structures is challenging. Herein, we report the synthesis and characterization of a
novel heterostructure MoS; loading on TiO> nanotube arrays (TNAS) using conjugated
polyvinyl alcohol (c-PVA) as a dispersed material to combine these two materials leading to
enhancing photoelectrochemical water splitting ability. By being treated with thermal, PVA has
been demonstrated to improve the water splitting ability by the formation of the @ conjunction
in the structure with the appearance of the C=0, C=C vibration and the reduce —OH radical
leading to promote the proton conduction of PVA. The water splitting ability of
cPVA/MoS2/TNAs is shown through the linear sweeps in an anodic direction with a current
density over 60 pA/cm? at 0.6 V vs RHE. In addition, cPVA/MoS2/TNAs is significantly
increased the photoresponse ability with 3 times higher compared to the TNAS substrate at the
same condition. This study indicated that c-PVA is not only an easy combination of MoS; and

TNAs but also an enhancement of their water splitting.
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