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Abstract: In recent years, transition metal telluride (TMTs) has attracted extensive attention and research in the
scientific field due to its unique crystal structure and excellent physical and chemical properties. In this paper,
CoTe, quantum dots (QDs) was prepared by ultrasonic method, the morphology and structure of the prepared
CoTe, QDs were characterized by TEM, AFM, EDS, XPS, XRD and FTIR. The optical properties of the prepared
CoTe, QDs were investigated by Spectrophotometer (UV-Vis), Photoluminescence (PL) and Photoluminescence
Excitation (PLE). CoTe, QDs shows good dispersion, uniform particle size and spherical morphology. The

average diameter and height of the grains are about 3.1 nm and 2.9 nm respectively. CoTe, QDs shows the
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obvious absorption in the infrared band, and the absorption value decreases with the increase of dilution
concentration. When the wavelength of excitation light and emission light increases in turn, the PL and PLE peaks
have a red shift, and they have an obvious Stokes shift effect. It shows that the photoluminescence of CoTe, QDs
is wavelength dependent. CoTe, QDs has the photoluminescence characteristic of multicolor, different excitation
light wavelength can emit different colors of light. The fluorescence quantum yield of QDs is 62.6%. The
excellent optical characteristics of CoTe, QDs, especially its absorption and luminescence characteristics in the
infrared band, shows that it has important potential application value in infrared detection, laser protective

coating, fluorescence imaging, multicolor luminescence and nano-photonic devices, and is expected to become a
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new type of infrared detection material.
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CoTe, KM AT i £ ; Jiang %5 NG i 18 ) PUL A
BT BRI 9K e, o CoTe, 412K A 1R
FE 29K 10~15 nm, WF5T 45 R F W H PLOGRE A 7ER
B &G 1) Tan G. McKendry 55 AR AL A A iUk
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& 1 CoTe, MRIEEISE (PDF#011-0553)
Tab.1 Crystal parameters of CoTe,(PDF#011-0553)

CoTe,

Crystal parameters

Crystal System Orthorhombic

Space group Pnnm (58)
Lattice parameters a=5.312 A(1 A=10""m ), 5=6.311 A, <=3.889 A
Angle a=90°, =90°, y=90°
Z 2

FT Y FTHRIE I CoTe, 40K M BHIFTE BUIR, % 3
Xt CoTe, T 5 (QDs) il £ F11 Y 2 1 Jot ) F 52
FEXF 8/, HHT CoTe, 49K M4 A} il £ 32 2R A K #4
L T FIIGE AR, (AR X S B VA T T S 06 A 1R A
X8R T WO P R B vk (LAR PR P vk ) 7%
T8 R AT R I PR BRI A v T R, KR R
IR T 5256 S N 5 AR BRI B 0h BAT 5 G | 4
VE 8 . AR BAR S PE Ao LR A bl =0
(B P 15l %5 CoTe, QDs, FHXT il #5741 CoTe, QDs
BT ZRAE, Z3 0T HOUAR . S5 RAAE, B8 HO 20 4h

202110212



s Gk A2

FLE www.irla.cn %50 &
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1.1 CoTe, QDs Bl &

SR A P 1 R L PR AL FR O | S A
O, il & BT FREL 0.4 g CoTe, #3 K (4 i =
99.95%) L EWFER H FE A BIFE 2 he SR 5 KEAIF IS 5 1Y
BEG RS B BEAR R, A 50 mL A N-FF L it 1% s il
(NMP. 2L =99.9%) 15 R HGINR G 35] . F kiR
BRCE TR (180 W) 1 Rt 4 he B H 5
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11 S = 71 8
1.2 CoTe, QDs Byillik 5 RAE

CoTe, QDs M RSF . JEAR . S5 44 Kot R 4l 43 535l
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WS (AFM, H AR T. SPA-400) J fig 3% 1% (EDS,
NOVA NANOSEM 450) #47AE; P AHZH B S i Sy
PEAE X S 2ot i 7 g% (XPS, PHI Versa #£ 41 11).
X S 5HY (XRD, EMPYREAN, X $f 2k i : Cu Ka,
1=0.154 178 nm), 8 HL 25821 4G RE Y (FTIR, Nicolet
iS10) A1 H7 2 4% 4% (Raman Renishaw-InVia) #f 17 43
B s M 8 Al 45 A0 0T 0L 2 oo B 3 (UV-Vis,
Shimadzu UV-3600) F1%¢ %31 1 (PL&PLE, Hitachi,
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2 HFR5iTiE

CoTe, QDs Y il £ HLEL UM 1(a) T /R, CoTe, 14
BHE 2 AR | S R L = AN R S AT DAAS E
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Ul 1] i Co-Te £ Kol 2.550 A, %l [] Co-Te 4 K Ky
2.598 A, X5 Afshar!'” 5 AARE A A —FL,

& 1(b) J& CoTe, QDs ) TEM [l FURLAL /3045 H 5
K, B Y S/ 5 Bk CoTe, QDs, A E Hi T 45
Sy HCHE RAE, 8 i e RSE #E T 4 B R AT
HIEZ G, S A 15 5] CoTe, QDs [J-F ) 112
(W. 258 3.1 nm, 6 58 (FWHM) 5 0.95 nm; & 1(c)
J& CoTe, QDs I & 43 #E#% TEM [, X H v i 4>
#ifli FH Line Profile 2087 (KW 4 LM HEIRD), £ &)

TS AT PR B AR 4 43 B (FFT), W2 3 CoTe,
QDs N J7 fh AL, W] CoTe, QDs 5 CoTe, &
MRS SR S5 AR TR

1(e) iy AFM MK Z5 8, INE o] LUE &+
SRSEY— A5y, N BEHLIE B = A5 6, A
WER 1, 20 3, SORiAR i BE A3, HAE 40008 2.8 nm,
2.8 nm A1 3.1 nm, 45 FE K 2.9 nm, WE 1() iR,
AR FR TEM MR Hr A s

K 1(g) /& CoTe, QDs K EDS Jt % 43+ #7 €], EDS
A3 ] E 20T CoTe, QDs HHIT & AR & &, 762
BREERS ISR R TS, IIE T T & #] Co JTE (33.2%)
M Te JTEEK (66.8%) WIJE T HBIZ R 12 2, XFFH 14
Co &5 2 /> Te R FAHZE G IG5 BLAY

I 2(a) & CoTe, QDs ) XPS 4= &, M rhal DL i
Biff 1 7 %] Te 3d Fll Co 2p Y XPS I, C 1s 1 fEJ& /01K
) NMP 5% 4%, O 1s Al B8 J& B i CoTe, % 1 # %
b1 5 a2 2 R NMP I 3R 45 9 T IR A b
CoTe, QDs H' Te 3d #ll Co 2p W TEAEIE R, #EAT XPS
SrUERLA, Te 3d 19 XPS 3% Wl 2(b) i, 2245 3 A
ZHRUSY, 23R Te 3ds), (574.6 eV), Te 3ds, (585.2 ¢V)
M Te LA (578 eV), M4k W (A 5 & HEAT 0T, B
i AR BEAR AR, Te 3ds, &5 15 55 Co 2p f XPS i
WE 2(c) . #EH Co 2p FEAFFEL XN Co 2ps),
(772.9 eV), Co 2p,, (794.9 eV), 1fij 784.1 eV Fil 806.2 eV
Ak I B ATTHY Satellite Peak (TR I4), X 55 % 50
Mk [10, 18—19]4HH Ay W3 137 B AW A5 o

FTIR Z5 a8l 2(d) Fr 7w, #EFR 801X 507 em™' 4k
WL E] Co-Te A i 47 H 0 W Wi e, JHAth fif 47 B 2 W i
U R A HLEE ) NMP H iy C. H R O T4 & i 1k 2%
# . CoTe, QDs [y XRD i &5 R an &l 2(e) iR, &
5 ¥R#E PDF K H (PDF#11-0553) % He Al 400, & h 26=
31.7°(d=0.282nm). 26=33.0°(d=0.271nm) F126=43.6°(d=
0.207 nm) Kb AYATEFIE 53 5% R T CoTe, FESRAY (111),
(120) 1 (211) A TEIATT 5 08, 53 0 =2 A AS A7 A Ho Al 19 1
S, SR WIRE 2l BE B 5 18T 2(f) i CoTe, QDs YL
6T K, 7E DB 122.8 em ! R 140.7 em Ak W 2% 5]
Te-Te AR BB 5 il o0 2P0 JEA AR, AT GEXT
T A B R s ORIz R sl A R = A A Y
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1 (a) CoTe, QDs il & A2 Kl; (b) TEM & (i & M 45 & T 30 40 A5 BPRLAR A3 A D) (o) T i 5 3% (HR-TEM) (&1 (3 &1 M s 2 800 A D)5
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Fig.1 (a) The schematic diagram of the preparation of CoTe, QDs; (b) TEM image (inset: the particle size distribution fitted with Gaussian distribution);

(c) High-Resolution Transmission Electron Microscope (HR-TEM) image (inset: Lattice fringe analysis); (d) HR-TEM image (inset: FFT image);

(e) AFM image; (f) Height analysis for locations 1,2 and 3 indicated in (¢); (g) EDS spectrum

E B0, R IR ) S AR TE

CoTe, QDs ) UV-Vis BIOEREANIE 2(g) FE 2(h)
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Hh, WL R CoTe, QDs IR AFAEZS IR, AHIEl 2(g)
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W B Sk B 3 A UV-Vis W2 IO 15 14 18 A (L UK
Bz 5 I IR, TR S e - AR RL 2 K A Bl
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Y& & i (Photoluminescence, PL) & [ 7 ¥ &
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[ 2 (a) XPS 4 [&l; (b) Te 3d XPS [&l; (c) Co 2p XPS [&l; (d) FTIR [&l; () XRD [&l; () Ramam [&; (g) ANIHIHKEE Y UV-Vis IIOEE (200~500 nm),
(A B ROEHIESMT ST 9 CoTe, QDs IIR); (h) HeFE ARG UV-Vis WIKOEE (500-1200 nm); (i) B 7EAZEH R UV-Vis WIOGE
Fig.2 (a) XPS full spectrum; (b) Te 3d XPS spectrum; (c) Co 2p XPS spectrum; (d) FTIR spectrum; (e) XRD diffraction pattern; (f) Raman spectrum;

(g) UV-Vis absorption spectra at different concentrations (200-500 nm) (inset: photos of CoTe, QDs under natural light and UV light); (h) UV-Vis

absorption spectra at different concentrations (500-1200 nm); (i) UV-Vis absorption spectrum of the sample on a quartz substrate
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Fig.3 Photoluminescence properties of CoTe, QDs. (a) , (d) PL and PLE spectra; (b) , (¢) Normalized PL and PLE spectra; (c) , (f) the relationship

between the peak value and energy of PL and PLE; (g) near-infrared PL spectra; (h) near-infrared PLE spectra;(i) color coordinate
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