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Pa3goj ePMKACHUX eneKkTpoKaTanusatopa 3a
peakumjy M3ABajarba BOAOHMKA Ca HMCKUM
caapmajem CKYNOUEHMX MEeTana nAaTMHCKe
rpyne je K/by4aH 33 Wupy Komepuujanusauujy
eneKkTponu3epa BOAE €3  NO/AMMEPHOM
membpaHOM y KMCeNoj cpeaAuHU. Y OBOM paay
cy aHogHO GopmupaHmn HKM308M TiO, HaHoTYba
(TNT) Hajnpe KaToAHO peayKOBaHM Y3
ABNMMWYHY MHTEPKaNauMjy NpoToOHa, a 3aTUM
AEKOPUCAHM yATpaduHUm yecTMuama
Mpruamjyma nyTem AMPEeKTHE rasiBaHcKe
usmeHe. [lokasaHo je A3 KOHTPOAMCAHA
TpaHchopmaumja mopgonoruje ropswe
nospwmHe TNT duama og ypeaHo nopehaHmx
oteopeHuMx Tyba Ao HeypeheHUX HaHOMXMUA
KacHuje  gonpuHocu  nosehawy  6poja
AOCTYNHMX aKTMBHMX mecTa Ir. 3a Ir@TNT
KOMMO3WTE €3 CAOjeM HaHOMMUUa, BMCOKa
aKTUBHOCT 33 n3fBajare BOAOHMKA
nocturHyta je seh npu kKopuwhery Beoma
HWCKMX KoHueHTpauwmja IrCls y pacreopy 3a
fansaHcky uameny. Ca capprajem Ir o ceera
57 pg cm?, Hajbospa Ir@TNT katoga
MOKasana je npewanevoct og —63 mV Ha
YCTuHM cTpyje o —100 mA cm™, Kao w
M3BPCHY  KaTanMTUYKY M CTPYKTYpPHY
C1abunnocr y pacreopy 1 M HCIO4. Teopujcke
tMMynaumje cyrepuisy Aa XWMAPOTEHOBAHM

2 HOCay crabunuayje wucranomeHu I,
Omoryhaga ymepeny jaumdy sese Ir—Hags W
KTUBHO perenepuwe noOBPWHHY Ir TOKOM
“3ABajarba BogOHMKa,

The development of efficient electrocatalysts
for the hydrogen evolution reaction, with a
low content of precious metals of the
platinum group, is crucial for the wider
commercialization of water electrolyzers with
a polymer membrane in an acidic
environment. In this paper, anodically formed
TiOz nanotube (TNT) arrays are first reduced
cathodically, with partial proton intercalation,
and then decorated with ultrafine iridium
particles by a direct galvanic exchange. It has
been shown that the controlled
transformation of the morphology of the
upper surface of the TNT film from neatly
arranged open tubes to disordered nanowires
later contributes to the increase in the
number of available Ir active sites. For Ir@TNT
composites with a nanowire layer, high
hydrogen evolution activity was achieved
using very low concentrations of IrCls in the
galvanic exchange solution. With an Ir content
of only 5.7 pg cm™2, the best Ir@TNT cathode
exhibited an overpotential of -63 mV at a
current density of =100 mA cm™ and excellent
catalytic and structural stability in 1 M HCIO4
solution. Theoretical simulations suggest that
the hydrogenated TiOz carrier stabilizes
precipitated Ir, allows moderate Ir-Hags bond
strength, and actively regenerates the Ir

surface during hydrogen evolution.
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