ISSN 1006 - 7167 ‘?Iséim@’éﬁk 36 & BS54 201745 H

CN 31 -1707/T RESEARCH AND EXPLORATION IN LABORATORY Vol.36 No.5 May 2017

Cris 2t ZnS 20 X 50 fu B9 ¥k ®% 14 8e

skzks' BT, % om', WEZ', 4 K%'
(1. BERMEH KA Bl 2EBe, B 401520,
2. Wor REINTE Bt WIS FR2F%Be, S #B2) 558000)

i E . Zn0, S fex K EAE A RAT (CrCly - 6H,0) , T = J6 , T B fe A A L
A, AE 190 CF R ER Kok R 2 /b E R A5 I InS R B FF
o X-HEATAUM K AW, Crihde ZnS A 85 &M, BB EMLERE Cr ik
WE ZnS 4TS A A KB, Cr 35 280K B A4 5.27% 4 ZnS 4y X Bk -F ¥ R £ 30
~40 nm, & FRE T HRHELRN T Zn.S, Cr L H R, KRB KX EH,Cr
#H 4 ZnS ABsF R A5 ZnS BN A @ KK @ NS B o Ik B AR SR SR AT K A
B k#5209 ZnS Hrmpbk, @ Cr 35 ZnS h £ R & &AM, Zn,_ Cr,S (x = 0.052
7) Bk BA G b Fa BEAL IR JE B 4.275 A/m, Cr 3% ZnS Sk B4k LA £ 84k mi bk
HEBRAEREEEE —BRERT CrBh IS WA B A TR mMEi—%, Cr
PHdk ZnS PR B 0 SR EENE T A EE L SR B Bk,

KB AL & R, B, BRI &

FESZEE:0649.1 XEKFRERD: A XEHE 1006 —7167(2017)05 — 0036 — 04

Ferromagnetic Properties of Cr-doped with ZnS Nanoparticles
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Abstract; Cr-doped ZnS semiconductor nanoparticles of magnetic property was successfully prepared via a solvothermal
reaction of ZnO and S with CrCl, - 6H,0 in mixed solvents of ethylenediamine and ethanolamine at 190 C. X-ray
diffraction (XRD) measurement demonstrated that the undoped and Cr-doped nanoparticles had a hexagonal structure.
Transmission electron microscopy ( TEM ) images revealed that the morphologies of ZnS with different amounts of
chromium consisted of nanoparticles. The average particle size of Zn, Cr,S (x = 0.052 7) nanoparticles was in the
range of 3040 nm. This product, composed of Cr, Zn, and S, was observed by an energy dispersive spectrometer
(EDS). The photoluminescence (PL) spectra of Cr doped ZnS nanoparticles showed that the absorption edge was
slightly shifted towards the short wavelength compared with undoped ZnS. A vibrating sample magnetometer ( VSM)
showed that the Cr-doped ZnS nanoparticles exhibited increased ferromagnetism at room temperature,, while the pure ZnS
nanoparticles exhibited diamagnetism. The saturation magnetization of the Zn, _ Cr, S (x = 0.052 7) nanoparticles was
4.275 A/m. The experimental results confirmed that Cr-doped ZnS nanosheets exhibited ferromagnetism at room
temperature, in good agreement with the ferromagnetic properties of Cr-doped ZnS that were predicted by first-principle
computations. The origin of the ferromagnetism in the Zn, _ Cr S nanoparticles is intrinsic to the DMS.
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