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Electronic and photoluminescent properties of Mn-doped Cu,S

nanostructures for possible photocatalytic applications
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Koyword= Hewrponal nasosrocmiee of crysalline CuyS amd Mu-doped CogS spathesized bpdmthermalBy in chis repom are

tleclime st examined. FEM mbsographs diaplay an snisotrophs natmee in pristioe and Bn-Ou,S nencstucnie. Pristine Cu,S

T matertal displays the emission ar 497 ma while as Sie Mu-lscorporations beads 1 o stekes shift of ~ 15 nm, The

E’“’F’”"‘h broad peai with lsigh intenslty at 511 nm bn the PL i aserbed 1o the inceeporation of 10 %-Ma into Caxs

Phsti et panostrestues. Enagy gap dicrease in 10 %-Mn-Cuss wi obasrved from tee opticel absorption and e efee-
tronle acructure shvmlathors, simulmeecsly. Where o dvong spin polariathon with lndivect transfibeis &
ohserved widils the sange of viaihle lght spectnem dise b spin crobover of pathsl Mn-d staned from spin ap ©
spimn down channehy, Mo inducsd spin internetions diift the Farml loved {EF) rowards the cordustion band with &
gap of 1.53 &% In high spin state and 021 8V In Low spin state. Pristine copper auphlds panostnenses and thi
optimal doped seuple’s shilicy 1o dynamicely regulate their fuormeence and hode dopleg densboy eould
pobmally remlr b thelr sarcesalfiol lsaegmtion o opticad switches and solor sysheins.

1. Infroduction [C15; 251 ind covellite (CuS) [5]. CogS (1:2) was reported to have an

The controlisd nanoscale engimesring of bulk ssmiconductors with
predee size, drodiure, and compositional uniformity has besn inten
sively pured for diverss applications spanning micm-nmnodecironics,
phriocatalysis, photovnltaics, and hiomedicine. Despite Spmificam ad-
vanres, achieving sach precision remains & formidable challenge in
muterialy science, particularly for implementation n fonctional devices
[i-3]. The characieristics of nannstructures significantly depends up on
their morphological features and sizes, a5 their physical md chemical
properties in bulk are quoite different [4.5]. 2D-hetermtroctures or
moookayer designing and constroction has attracted miech interest in the
fondamental as wedl as applied research. Among several metal chaloo-
genide nanestruciares, the copper (1) sulfide (C10:5) i regardied a5 a
prspective material for foture applicalions o opteslectromic devices
[,5-E}. Copper salfide (C15,8) is a p-type binary chalcogenides semi-
oconducting material with fve gable phases at ambient trmperature,
Such ax; anidite (G +48), chalcocite (CusS), digemite (Cing 5] djurlsie
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energy band gap that renged from 1.2 to 2.5 ¥ [L0]. Copper sulfide has
been widely msed in various applications doe o i supsrion properties,
induding thin-film plotovaltaics, gas snaors, photodetsctors, oo bat
teries, superconductore. e, [2,5,6,7]. Diferent methods were need o
wynthesized Tl which indude spray pymlysis, electmchemioal depao-
sition, atomic layer deposition [11], consscutive ionic sirabum. adsorp-
Hon and reation [12], microwave assisted chemical bath precipitation
[17], thermnal steaming amd chemical vapor depoxition [14], =te.

The electronic struchure engineering of chaleocite [Cu-8) nance-
stnactures through transdbon-metal doping offers & powerful approach
to taflor thefr electronic and optical properties for advamced applica
tions. In this gody, we demonstrate the syothesis of highly umiform CaS
and Mn-doped CioaS beterastrochares with controiled dimensons nsng &
low-coet, emvironmiertally benign hydmthermal method. To the best of
our knowiedge, this work presents the first systematic investigation af
how Win incorporation govems the electromic strecture and phobo-
lominescent behavicr of CozS-based materiaks, Furthermore, employing
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