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max-TA % X 5L ( B AR HRHLA R, A SECH . Cu 88 Ko fR5T, TAEMIE 30 mA, TAER
JE 40 kV, FHHEE 4°/min, £ 0.02°; Cary 100 %48 4h-0] UL 43566 BE 4t ( 32 [F Varian 23 #]) ; RF-
5301 PC BIDHEIEAN ( H AR EAF], KT OGEIR . 150 W) 5 Heto-CBN 8-30 I IH IR KIAHE.

1.2 KR

1.2.1 7ZnO EF Eth#| 4 HL2.2 g(10 mmol)ZnAc, - 2H,0 & T 100 mL Je/K Z B, 7 80 °C [l
3 h(BBEE LA CaCl, THRA, BiIk/KZE AN IR R ) . [R5 09k T (0% k. H
B RO 10 mL B T 100 mL BARH, 10 J5 A — € 5 R TG PR PVP (i 1A R 0% o vk
KE 4 g/L), W, H ZnO RISRIARIE ; [FIFHFRER 0. 118 ¢ LiOH A 10 mL ZEEAR T, MR
¥ 10 min (H 2 INEARE. FF LR LiOH Y02 i i 21 Z045 P 0 5T 9k AR 8, HilA5 Zn0 &5 50 (R
NEEE R 50 C).

1.2.2 #difbfr T Bk 20 mL IECLEMAZE Zn0 R R, 8 1 h. B.L 10 min(5000 r/min) ,
LA LRI, A 20 mL JoK QBEEMITIE. RE 2 W HUTIE T2 T A T8, #OL T IRIAFE
THeas .

1.2.3 3-MAHEZZEIEEIKAN Zn0 ETFANKE BN B Zn0 &S] 25 mL, 7ERIZINITE
TIMA—E w1 3-8 5 = CEEAEGE(MTS) |, 78 20 C T i 10 min.

1.2.4 Si0, TE# &k HBRE R IRV 10 mL iIIAZ 100 mL Febfr, RIZIHE, KOm
ATEIK 2B 10 mL I NH, - H,0 ¥ 10 mL, T20 C F W 1 h. SRJ5H B TR B BRI 60 °C 7k
WHHERE 0.5 h, it LA BN, 3-FiNEE = O AR R AR, TE Zn0 ST R IADE AL Sio, 2.
1.2.5 AK#EMSO, B Zn0 EF 5 i H & BWEREA Si0, WIZEHY ZnO i+ 41 10 mL, 7ERIZIH
PETFARTIMATEAK 2 10 mL, 1ERERR ZBE (TE0S)22. 4 pL(TEOS 5 MTS HEE/R IR 5:1) , 7&18K
90 pL, F20 C TN 30 h, A SiO, 48 Zn0 BRI M F AL

1.2.6 4iftfnnd A RIKENE Si0, A Zn0 & 5 I BGE R iERE 28 R TR AR, SRIG M)
Wi B M A S AR IEC 4%, B0 10 min(5000 t/min) , #2 FEHWR, 1A 20 mL Jo/K 2 BL% R
LU, A 2 K, =Lk,
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FRAR—3 I AT DUHES Si0, f9.3E 2 1R EE 298 95 nm.
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Fig.1 SEM(A) and TEM(B) images of the ZnO quantum dots capped with SiO,
K 1(B) 2z ik TEM B A, WIRRF B A, WaErESRARRY SEM 72—
(1, JFAE—Soh O] IR AR, X Zn0 AT Sio, AR iR B S ARLEETE 5 ~ 8 nm
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Fig.2 XRD patterns of the ZnO(A) and ZnO/SiO,(B) quantum dots
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Fig.3 Fluorescence spectra of non-coated(a) and SiO,-coated(b) ZnO quantum-dots

(A) SiO,-coated after MTS modification; (B)SiO,-coated directly without MTS modification.
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Fig.4 Synthesis routes of water soluble ZnO quantum dots coated by SiO,

o
1000
~ (ZnQ):n(MTS)
5 05F o "Zn0)A(MTS) s 800 a 41
= a. 4:1 £ h.1:1
g l b.1:1 g 600 c. 14
S ¢ > 1:4 -
§ ¢ = 400
L o,
< 200
0.0 L J L | (1] + A I I
200 300 400 500 600 400 300 600 700 800 900 1000
J/nm J/nm
Fig.5 UV-Vis absorbance of ZnO quantum dots ob- Fig. 6 Fluorescence spectra of ZnO quantum dots ob-
tained after adding different amounts of MTS tained after adding different amounts of MTS
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. Fﬁ@km%&éﬁaﬁ%@lm MTS 43F []38 1 45 58 W & ARG, ARITTE ZnO T 55 R 1T WL Sio,
WEZE, IR K ZA a8, [FRRE Sio, L7 2 5B FAKIE N, Si0, 7 320 ~450 nm &b Ay TR Y (i
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Fig.7 UV-Vis spectra of ZnO quantum dots at different reaction time
(A) Without TEOS; (B) with TEOS.
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Fig.8 Fluorescence spectra of ZnO quantum dots Fig.9 Fluorescence spectra of ZnO quantum
at different reaction time dots in water solution
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N EERE 2Bl =2 T 32 21) A9 2 el 1 o072 orescence properties of ZnO quantum dots
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IR A L Sh-AT DU SOGRE 8 12(B) 1, £E 260 1310 nm &b H 00 52 A 22 AR e | 55 4%
[ Si0, FAE MZKIEYE Zn0 2T A WSO TS A B A DX, 156 I ot & S it 5 B REIR 1
HLF.

Fig.11 Photos of ZnO quantum dots under the UV lamp(A) and daylight lamp(B)
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Fig.12 Fluorescence(A) and UV-Vis(B) spectra of water-soluble blue ZnO quantum dots coated by SiO,
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Preparation and Optic Properties of Water-Soluble ZnO Quantum Dots

Abstract

ZHUANG Jia'*, CHI Yan-Hua®, LIU Meng’
(1. Department of Material Science and Engineering, Southwest Petroleum University, Chengdu 610500, China;
2. Department of Chemistry, Southwest University of Science and Technology, Mianyang 621002, China)

Si0,/Zn0 water-soluble quantum dots were prepared by modification of (3-mercaptopropyl) tri-

ethoxysilicane. The emission spectral peak of exciton fluorescence was raised by about 4 times in comparison

with that of the quantum dots obtained by direct SiO, deposit on ZnO without modification. The introduction of

hydrosulfide group( HS—) on ZnO, renders the quantum dots good water solubility, unique fluorescent stabili-

ty and anti-congregation even at higher NaCl concentration. The water soluble blue SiO,/ZnO quantum dots

were also prepared by this method with some modification of the reaction conditions. The photogenic wave-

length of this blue quantum dots was found to be 420 nm. The emission spectra were very symmetrical without

obvious red tail. The full widths half maximum were only 46 nm.

Keywords 7ZnO; Water-soluble quantum dot; Surface coating; Optic property
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