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Photoluminescence Characteristics of ZnS:Cu Nanoparticles
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Abstract: ZnS:Cu nanoparticles were synthesized by hydrothermal process. New luminescence characteristics
were observed with the copper concentration from 0 to 2at.%. The room-temperature photoluminescence emission
spectra  (PLE) of ZnS:Cu nanoparticles showed five luminescence peaks using 310 nm line of laser as excitation
source. The peaks at 398, 423 and 445~458 nm and those at 488 and 530 nm can be attributed respectively to
the splitting of the blue and green luminescence bands due to the introduction of new energy levels of the Cu
cation. And the different luminescence origins were discussed. The structure and morphology of samples were
studied by XRD and TEM, respectively. The results reveal a cubic structure of ZnS. UV-Vis optical absorption
spectra show peaks centered at about 320 nm. The blue shift can be attributed to the quantum confinement effect

of the ZnS:Cu nanostructures.

Key words: semiconductor; photoluminescence; Cu-doped ZnS; nanocrystal

ZnS APEREME B9 1T - VIE 2 AR b K] 25745 58 G T At S PN 1 AU s A = S =3 S5 = 22 i e =4 <)
JEoh 3.66 eV, 76 AT WL Bl N B A & 5 3T 5 g KRG ZnS 2 FARM R — H 2 AR — 4 H
REC BT TR RO F AN O bro X ZnS HBAR L& 72l ol 4R T
UL SO g A oy B LA BB e Bt AgtBl Mn? ¥ Cu> SWE RS I, 252728 ZnS R
SRR B AL BN KO T2 AN T B R 2R RE At 4540 B B4 FPOR R BE L &Gt BAE R ik
B, FR 0 B BRIk N | 7= A A 3 i AR R R A T FINIZALF —4r Cu™, 7E ZnS FIE A & 6
PR, T T B — A PR AR 0 b A R DAgR R — A Cur ke O R A

Y fm H 1.2007-01-15, W& ks H #1.2007-03-22,
515 11 S0 BH2E 5 4 (No.50572059) R 7 W41 75 75 4 3400 %% B 40 (2003 4F) ¥ ) 104

SEIRE R A, E-mail :liupeng68@hotmail .com

i SRLL 25 % BULTIIE VI I o SR bR




%51

SERLLA  ZnS:Cu K BORL DL ECR LR 845

Ay | B AR AR AR R BRI L BUR
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Fig.1  XRD patterns of ZnS:Cu nanoparticles with the

different copper concentrations
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Table 1 Average particle size of ZnS:Cu nanoparticles

samples
Samples (a) (b) (c) (d) (e)
D/ nm 11.35 11.61 13.88 16.03 14.89
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Fig.2 Typical TEM morphologies (a) and ED patterns (b)
for the ZnS:Cu nanoparticles
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Fig.3 UV-Vis optical absorption spectra of ZnS:Cu
nanoparticles with the different copper

concentrations
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Fig.4 Typical photoemission spectra of the ZnS:Cu

nanoparticles with the different copper

concentration
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Fig.5 Schematic energy level diagram showing the
emission mechanism in the ZnS:Cu

nanoparticles
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