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Influence of Annealing Temperature on the Structure and
Photol uminescence Properties of Continuous
Freestanding SC Filmsin Air
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Abgract : Continuousfreestanding SCfilms were success ully prepared by melt spinning of precursor.
The films were annealed in air at 1300, 1400 and 1500 , respectively. The effect of annealing tenr
perature on the microstructure, oxidation behavior , photol uminescence, hardness and electrical res s
tivity of freestanding SCfilmswere studied. The results show that the specimens after being anneal ed
at 1300 for 1h exhibit excellent oxidation red stivity and PL performance. And the dense oxide layer
produced by the rapid oxidation of SC can effectively protect the specimens against the further oxida
tion attack. Oxidation redstivity , PL intensity and surface hardness of films decrease dightly with the
increase of annealing temperature was due to a combination of formation of dense outer oxide layer ,
crystal growth of B-SC, decomposition of amorphous SO« C, and increase of free carbon phase.
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1 SC 2 4 XRD
Table 1 Physical properties of freestanding SCfilms 2 1300 ,1400 1500
before and after being annealed at different temperatures sc XRD , ,
Physical properties 1300 (
Without treat ment 248 10 95 4.9x10% 1500 ' B-sc 3
1300 217 384 3 6x10° , (111) (B =35 528°) ; (220)
1400 205 274 2 7% 104 (B =59 862°) (311) (B =71 758) ; ,
1500 193 219 216 S0 (21 942°) ,
4 :
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2 SC XRD
Fig 2 XRD patterns of freestanding SC films before and

after being annealed at different temperatures

1 SC SEM

(a) ; (b)) T=1300 ; () T=1400 ; (d) T=1500
Fig 1 SEM images of freestanding SC films before and 25
ater being annealed at different temperatures (a) without 3 PL ,  243nm )
treatment; (b) T=1300 ; (c) T=1400 ; (d) T=1500 SC 320 440nm
, 385nm, SC
2 SC 385nm, ,
SO:
Table 2 The surface chemical analysisof the SCfilms SC
before and after being annealed at different temperatures ) 233nm  253nm

Atom fraction/ % c/'s !
sle s c o (aomig 385m ,
Without treatment 357 49.0 15 2 1372
1300 36.72 2119 42 09 0. 575
1400 36.43 360 59 98 0. 099 26
1500 3334 214 6452 0. 064




/ 2009 1

244
2400 SC, S0./9C
1ol : scC
21004 M Without treatment , B-sC
e SC
" | |
§ ’
(QC‘L CS) [11, 14, 15] :
SO«Cy s—o, |,
350 360 370 380 390 400 410 420 430 9 —0x '
Wavelength / nm 385nm (3 22eV)
’ se " S —O
Fig 3 Room temperature photol uminescence (PL) of
freestanding SCfilms before and after being ” ) )
annealed at different temperatures 385nm , 9 —O«
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