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1.1 CdSe@2znS EF = HHI&

ZIRFEA 2 BT T/EPYE T CdSe@znS &1 £, IHxt b Tkt . & Rad T

(1) CdSe #%ZE R £ FREL— 5 R AORRY (Se) M—E AR = ¢3LBE (TOP), 7EH G T
PR Se ¥ IR EAE TOP 1, BoE HKE N 0.4 M ] TOP-Se #i. FRHX 0.5 mmol (0.0642 g) S Abfa
(CdO), =HL 8.5mL /\J# (ODE) 1 1.5 mL MR, AVUZLRH, BAZSMAE] 100°C HAR
5 30 min PLRZIEW P 07K Sy, 4RSnaE 150°C, bR e i m e = ibme, A E =R
o B 1 mL AR RTERAAY . 1 mL . 3.2 mL 89 R0 SRR VAR & o BP0 21, 19 31855 10 [ S -
VR SRE NS, A BhHERR AR, A A 280°C, 182 CdSe BT mAWR . JEIT
R ) 1 3 TR PR SR T B VAR PN B S RIS T, B AT A3 BAS[R) RS ) CdSe R &1 r V-

(2) ZnS .78 CdSe &5/ MM % (= O ZRAARE I FRREE ([(C.Hs)NCSS],Zn) {E4 ZnS
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URARVEW, B AR AR EE ) CdSe & F MIETS ZnS ATIRMRIARIE 4: 1 LLBNRS, IBE )G R IRE -
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ﬁﬁ@&kﬂﬁﬂ’ﬁ %/ﬁm 140 A, ?%%EZHHLIEH 7 min.
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BAFHATH2E M7« R ACCENT HL5500 #1445 i i BHLE /R SR R it 45 B2 I3 it FiE RS K.
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2.1 XRD EligE o4

NT A HT X CdSe@ZnS AR ST AUII4SE FPERE, SR HUH 4 BT 8] B 4 P 5 et R 1) 5% B[] g
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CdSe@ZnS M T SIS RIS IETS Ve 181 1TO 3535 b, /5 #4T 7 XRD 20#8r. W& 2 fios,
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VeI B AE SR RE R Z Y 10 mL/h S5AF T #1451 CdSe@ZnS A& T s UM REAS , TG 7E 5 A
EREATIN. Wil 3 Fron, TRUE T R
TRURARI 2], HAEELr, Y510 7 BE

jleﬁ’ JE':‘ Vl_ﬁ'fﬁ‘ﬁ HE*‘%’IE_JEEj‘j 0.34 nm [@ 3 (100) (110
(©]- W3 (d) Frax, Ridwm A i A ks, =7 1 mUh
BRIURY B 2.55 nm 1 3.95 nm 2171, T4 WW ' ﬁ el
fbL RS A 3.25 nm + 0.7 nme. .
a (110)
(103)
2.3 BF MK >0 mL/h

A R AL G ST CdSe@ZnS Ak .
BT, FrE MR R T AR A 5] (18 20 30
20 I°
3), KRHBIRT WG 5 B e B LA IX I, R
\) \k#lﬂlﬂ)@‘é?ﬁ LR R XK, 7 8 2 CdSe@ZnS e/ 7 4 ) XRD M
JERATIEIRM 525 nm £ 625 nm. W 4 (a) i Figure 2 XRD patterns of CdSe@ZnS colloidal
TN HIR GG B B 365 nm PR AN EOR quantum dots
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Figure 3 (a, b, c) TEM micrographs and (d) statistics of particle size distribution of CdSe@ZnS colloidal
quantum dots
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Figure 4 (a) Fluorescence spectra and (b) ultraviolet-visible absorption spectra of CdSe@ZnS core-shell

structure colloidal quantum dots synthesized by the microfluidic. The insert in (a) is digital photos of colloidal
quantum dots solution under the 365 nm UV light excitation

RN, R EIE TR A (25 nm ~ 15 nm). I8 I VR BEHEIE A 10 HEDEH B R R HE S N (E], B
B RGN, T SR PO AT R AL, IR T BRI K. Hh, 1 mL/h SRR
BRI RN AR, B EARRK, SOURGEN T 610 nm ECKALE, K2 G mT
Hot.
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RS YeFE o N 99.65 ns+ 121.7 ns F1 97.74 Figure 5 Fluorescent life of CdSe@ZnS core-shell
- structure colloidal quantum dots synthesized by the

ns. 5 mL/h Al 15 mL/h (] CdSe@ZnS A& 1 microfluidic; the insert is the lifetime of quantum

MR HFF AT 10 mL/h P& T 5, Xy dots calculated

b TR AS 4y T ULAR R S et 7 A E B T
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YIRS 5 BE 1] L 988172 3R R AE . %O BT 725 (EQE) & SUNWOEHR W It e
BT RS 66 7505 BT e T8z b, WTARAE ] 6 BT/ i) CdSe@ZnS Ak &1 s e &1
R P PR3 R U THI AR 5 R SV T AR P B AR A AR 21 o BT854 GE 2 S mL/h, 10 mL/h A1 15 mL/h
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Figure 6 Fluorescence quantum yield of CdSe@ZnS core-shell structure colloidal quantum dots
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& 1 QLED &4 E#EHNEASH
Table 1 The basic parameters of the thin films of QLED

Films Charge carrier mobility Electrical conductivity Average Hall coefficient
/em* Vs /(Q.cm)™ /em®C™!

PCBM 2.718 x 10" 2.154 x 10° -1.262 x 107*
PEDOT:PSS 1.802 x 10 2.497 x 10° -7215%x 107
CdSe@ZnS 1.518 x 10' 2.957 x 10° -5.133x 107

Poly-TPD 2.384 % 10! 2228 x 10° 2228 x 10°
(a) < 520 s
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Figure 7 (a) Color coordinates of CdSe@ZnS core-shell structure colloidal quantum dots; (b) Digital photos of
QLED structure of ITO/PEDOT:PSS/Poly-TPD/CdSe@ZnS/PCBM/LiF:Al

PR TIE 8 R AR PCBM 15 (27.18 cm® Vs™') 1 Poly-TPD # /i (23.84 cm™>Vs™") 2rHI{E My 2e
PR AR Z S AR (B & ZEAR S TR 1), FHERRIREX S T L. B 7
fi7~ N ITO/PEDOT:PSS/Poly-TPD/CdSe@ZnS/PCBM/LiF: Al 54 ()& ¥ i & 6 W il &k e Ehs 1
Fs HA kR CdSe@ZnS #-7e g5t &+ MR OEIEKIE 539 nm, EAAFRA (0.2598, 0.6863).
ATLAEH, SR EES, BRKEREVETE 577 nm ~ 597 nm Z [H] .

3% %

KR HMIRAIE G T CdSe@ZnS AR EF i, KM WAL i5 i EGOE R0/, 2Otk
SIS 525 nm ] 625 nm, KA A5, AhEFREGEIX 95.7%, A1 WRBOEHELE 350 nm
DL EEA s Z e, R T RAF AR i #e, e G B A 26 B i, FRAIK T B
KU B IEBEBAT R TAPLER T4 5M)E QLED BRI, 3B 115 H s S A0 2 1
Poly-TPD % /UfEHu =AM PCBM HLF{&40)=, fEEA TFENES R, AR0hRE &Rkt =
WA IR IERE . R ALT 539 nm. (A HRA (0.2598, 0.6863) (1) CdSe@ZnS =T AIHEWH
TS RIEMRL, BIh4 % H ITO/PEDOT:PSS/Poly-TPD/CdSe@ZnS/PCBM/LiF:Al =i 4514
BT RRE ARG, M E TR BRI B 1 M R e 2n k2 VAN R
i, BRI AR, R, REEIAF] 4500 Cd/em’.
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Synthesis of CdSe@ZnS Colloidal Quantum Dots and
Its Application in Light Emitting Diode

WANG Yan-Wei, LI Jia-Hui, LI Yao-Gang, ZHANG Qing-Hong , WANG Hong-Zhi

Engineering Research Center of Advanced Glasses Manufacturing Technology, College of Materials
Science and Engineering, Donghua University, Ministry of Education, Shanghai 201620, China

Abstract: In this paper, CdSe@ZnS core-shell colloidal quantum dots were synthesized by the
microfluidic method using cadmium oxide, selenium powder and zinc diethyldithiocarbamate as the
raw materials. X-ray diffraction (XRD), transmission electron microscopy (TEM), fluorescence
spectroscopy (PL) and ultraviolet-visible absorption spectroscopy (UV-vis) were used to characterize
the crystallization properties, crystal microstructure and luminescence properties of the QDs. QLED
with the CdSe@ZnS core-shell quantum dots as luminescent layer materials were successfully
fabricated. The QLED with sandwich structure of ITO / PEDOT: PSS / Poly-TPD / CdSe@ZnS /
PCBM / LiF: Al emits yellow light with a luminance of 4500 Cd /cm’.

Keyword: QLED; CdSe@ZnS quantum dots; Fluorescence spectra; Luminescence properties



