brought to you by fCORE
View metadata, citation and similar papers at core.ac.uk

provided by UGD Academic Repository
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i POTOENEKTPOXEMUCKHU HNCIINTYBAILA HA OKCHIHUTE
! CIIOEBH HA BAKAP BO AJEAEPUPAHA CHUHTETUYKA
| MOPCKA BOJIA
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Anctpakr. Bpuenu ce (oroenexTpoxemucku MCIUTYBaka Ha OKCHIHUTE CIIOCBH Ha 6akap Ha
coGHa TeMnepaTypa cosnafienu no /IeaCpupana CHHTETHYKA MOPCKa Bofia 1 noreHumjan og - -
285, -305 wu -325 mV, o Oncioc ma 3KE). Ocernysamero Gewe Bpurero co
’—: CleKTpohoTOMEaTap co llpoMeHa Ha GpaHOBAaTa JOMKMHA Ha CBETIIOCTA Off 225-550 nm. Op

o

= ] .
OOJIMKOT Ha JIMHEapHaTa 3aBHUCHOCT I,,,, BO OTHOC Ha NOTEHUHjanoT (E) KOHC‘[’BTPIDHHO € JIeKa

l—- OKCHIIHHOT CJI0] MMa TIOJTYPOBOIHIYKY CBOJCTBa O p-THII.
& Onpenenen e ®nar Baun norenumjanor (-325 mV) u Band gap eHeprujata (og 1,6 - 2 eV),
nobuennre  pesynraru nobpo ce coemafaar co PE3y/ITaTHTe KOM ce cpeTHyBaaT BoO
H—-— NUTEpaTypara.

Kayunu 36oposu: Gakap, Mopcka Bofa, OKCHIHU (DHIMOBH, hOTOEIEKTOXEMUCKH Mepeba

1. Bosep
Bakapor

U HEroBure JIETYPH KakKo KOHCTPYKIIUCKH MaTeijZlJIH Haoraar roinema

L ynorpe6a Bo MOpckH ycosu. Huprarta TIOTpOIIyBauKa ce MPOLEeHyBa Haj cTo UIUjanu
TOHH TOAMUIHO CO TCHACHIHM]a HA MOHATAMOIIHO 3ronemyBame [1].

Baka ronemara
ynorpeba ce nomku MpEJL ce Ha toOpaTa KOPO3HBHA cTa

Gunnocr. Ipeure HCIIHTYBaka
= Ha GakapoT u HerosuTe JICTYPH BO MOPCKH yCITOBH laTHpaar oy 1761 roauHa [2].
Il 2. Excnepnmentanen aen
— Hcnurypamar

4 Ce BPIICHH HAa OKCHIHHUTE CIIOEBU Bp3 Gakap (nedunupan criopey

— 285, -305 1 -325 mV (BKE
OakapHa €IIEKTpOfa, co
UcnuryBamwara ma OKCHIHHOT ~ CI0j

cnexTpooromerap Monen 204, co MIpoMeHa Ha OpaHOBaTa OKKMHA Ha CBETJIOCTA Off
225-250 nm.

3. Pesynratu u ANCKYCHja

On nobuennre KPpHBH oOIlpefenieHa e

¢orocrpyjara, a nora rpacuykn npukaskana
IS 3aBUCHOCTA ipy-A, c1.1,
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Cmuka 1. [Imjarpam Ha MefyceGHaTa 3aBUCHOCT Ha i py —A

On pafeHuoT AujarpaM MoKe 1a ce KOHCTaTHpa JieKa MaKCHMaJlHa BPEJHOCT Ha
doroctpyja e nobuena npu OGpanHoBa moikuHa of 350 nm Kaj cUTE WCIUTYBAHU
MOTEHUHMjATH, JlojieKa MUHYMATHI Ce AoOMEHH TpH MOTEHLHjal Of -325 mV, a co
MIOHATAMOLIHO 3TOJIEeMyBakhe Ha IOTEHIUjaJOT He Ce PETHCTPUPAHU (POTOCTPYHM IUTO

YKaKyBa Ha MOXKHOCTa J1a IOIIIO 0 pasrpagyBame Ha CJIOjOT. Hacn 2e ITpuKazaHa |

3aBUCHOCTA if,,, — E Ha xopucTeHuTe OpaHOBY JIOJIKUHY HA CBETJOCTa criopef [3,4].

Opn rpacuuknoOT NMpHKas, Ha C1.2 OYHIVIEJHO € [eKa JOOUMEHHTE NpaBd MMaaT
HCTO HMCXOmMIUTE W Toa npu noreHmmjan ox 325 MB (3KE), mro BeymHOCT
npeTcTaByBa MOTEHUHM|al Ha pasHu npsruy ( uin T.H. Flat band moTeHuujan) UCTHOT He
3aBucH Off OpaHOBaTa JOJDKMHAa Ha cBeTyiocta. Ha couvHu cucremu paborene u
apropute [5,6,7 1 8] Kou f06HIE BPEQHOCTH 32 OBOj MoTeHuujan of —250 1o — 400 mV
(3KE), mrto criopejieHO o OBHE BPEHOCTH MOXKE Jla ce KOHCTaTHpa fieKa ce peajHu 1
AieKa BCYLUHOCT ce pabOTH 32 OKCHUJIEH CII0j CO CBOJCTBA Ha IOJYCIIPOBOJHUK OJf P-THIL

[TonaTamorHaTa 06paboTKa HAa pe3yNTaTUTE € BpILIEHAa CIOPEd CIeHaBa
paBeHKa:

ipnh.v = (hv-E,)" (1)

KaJe mTo ce:
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inn - poTO CTPYja

h —Tlnankosa KoHcTanTa 6,63 10 (J 5)

v — (ppekennnja Ha poToH

n — napameTap, OOH4H 2 32 aMOp(hHI MaTepHjau
E, - mupuHa Ha 3a6paHeTa 30H4
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Cnuxka 2. [InjarpaM Ha MeryceOHaTa 3aBHCHOCT Ha if,,]

—-E
HoOGuenu ce pe3ynTaTy 3a IIMPUHATA Ha 3abpaHeTara 30Ha (T.e. band gap), unja
BpeHOCT ce aBiku off 1,6-2 eV. Ha cmmynn cucremu paborene apropure [3, 5, 6, 7 u

8] noGune BpegHOCT 3a IMMpMHaTa Ha 3abpanerara 30Ha of 1.95-2.3 eV. Osue

BPEJHOCTH HH JlaBaaT 3a MpaBO JeKa JOOMHEWTE pe3yJaTH BO OBO TPYJ ce coceMa
peasHu.

4. 3akny4yox

Ananusupajki TH JOOHMEHHTE BPEJHOCTH MOXE Ja Ce H3BeAaT HEKOIKY
3aKITyYOIH:

1. Cospmagennor ¢uaM ox okcupm Bp3 OGakapHaTa eNEKTpPoOja BO JajeHUTE
YCJIOBM HM@ MOJTYTIPOBOJHUYKH CBOjCTBA Of P-THIL
Makcumanna goroctpyja e qobueHa npu 6paHoBa goskuHa oy 250 nm.
HNobuena e spennoct Ha $at 6ang morenuujanor ox 325 mV (3KE) u

W N
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Baka

4. BpepHOCTUTE 33 IUIMPUHATA HA 3abpaHeTaTa 30Ha Ce JBHXAT O] 1.6-2eV.
No6ueHuTe BPENHOCTH Cce BO fobpa Kopenanuja CoO TOAATOLMTE KOU Ce

cpeTHyBaaT BO JIUTEpaTypaTa.
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Abstract: Photoelectrochemical properties of oxide films on copper formed in de-aireated synthetic
seawater at ambient temperatures *vere studied. Copper electrodes with performed oxides were kept at
(-285; -305 and =325 mV vs. SCE). The current was also measured. Illumination

constant potentials
avelengths region between 225 and 525 nm

was preformed by means of a spectrophotometer and s W

. -2
was covered. Maximal photocurrents were measured at 350 nm. A lincar 1, Vs E plot was

determined. This was used as a basis for further analysis aimed to characterize the semiconductive
properties of the formed oxide layers. A flat band potential of ~325 mV SCE was calculated and the
band gap energy of 1.06 -2 eV.

Key words: copper, seawater, oxide films, photoelectrochemical properties
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