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Abstract

In order to prepare of cadmium selenide quantum dots with high electrochemical luminescence
intensity through aqueous phase synthesis method. This article investigated the effect of synthesis
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conditions on the electrochemiluminescence performance of CdSe quantum dots, such as, pH,
reaction time, reactiontemperature, molar ratio of Se toCd, and different surface protectors. The
CdSe quantum dots with the best electrochemical luminescence performanceoptimalwere synthe-
sized in aqueous phase conditions of CdSe were pH = 10, Time = 10 h, T = 95°C, and thioglycollic
acid as surface protectors, and were most suitable for electrochemical luminescence detection.
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1. 51§

BT A, E%. B . RV AR R SIS A T2 MR L] [2] [3] [4]. SR NIAHE
HRGEMLL, KR & RET R, B, BURCE, SIEEE R, BAA IR AR, TR E
PN T YA R([5]. AR G(ECL) 2 — P e AR R I i A A 2% s I A= SR UK 25 3t T e
B, TRBROGE. RS, SR — A EEE AR FE6] [7] [8]. MifbfRE T i
F AT FH B 22 R R 2 — (9]0 il KA G i ) 4% A 2% RO i B v PR AR AL AR (Cd Se) = 7 i, A
SCHEFL T pH. SR SRS Cd 5 Se EEIR L LA KA [F] 2 I R4 S5 Ak A CdSe &1 a5
ML 22 ROGIERERI SN . pH = 10 OB 10 /N JeRHRE 95°C Cd AT Se EE/R EE A 2:1 HARS N
FiHE LFR(TGA)R, /KHIA ALK CdSe &7 s Ffb 2 & et R fet

2. SEEOERSY
2.1, R ALER
S R HR R FH A X 28K . BT AL 2E 25 i R B R i — DA EE . R R 1 B

Table 1. Experimental reagents
1 ke

Ew B A P S
ER N AR BiAs B (L) Tl
CdCl,-2.5H,0 AR igESE
Na,Se AR [E 24
R AR B2
NaOH AR B2
i AR 24
L AR g R A AR A PR A
PR 5 AR WSk 1T PG Bl Ak T PR ]
e AR P BeAL T A IR A A
30%H0, AR g R AL R PR A ]
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Table 2. Experimental instruments
2. LINEE

DEEL S e %
BT TR ME204E MERE ) -FER 22 B PR 7]
SRR T I #EFE2% DF-1I AR T IR AR 1A PR A
FEL R IR TR A DHG-9202-2A ST IR AR HIIE A BR A 7]
B EEE O TG16-WS TR ISR AL TR PR 7]
6% pH 7 MR -FER] 2 R A PR H]
L BEAX 7590 IR
KNI RF5301pc H A i
EVbiniEIe UV-2450 H A it
AL 22 R EAX MPI-E iV

2.2. SEMdRE

CdSe & 5 & . #1IHL 0.16 mol/L 1] NaySe ¥ £ H . #REX 0.2283 g [1) CdCl,-2.5H,0 ¥ fi##£ 100 mL
KT BEARIBREINZ OB, JREBEE, N 1 mL itk ZRRSER MRS ). FH NaOH i
T pH, EHCpH =8, 9, 10, 11 PUAMA. BlJE, B A 1 mL ] Na,Se K, K 10 pL A, F)E
i 95°C, [EI 12 AN/NEF . IIANERE AR, ##ik—AN/N, B 11000 r/min (R, &K 3 min.
MNE 4, 50C T4, BLE 1 mg/mL 1) CdSe =T F/KE R

TAEHRR £ . 3L 10 x 48 mm [ ITO B8, MKXKAH AR LB, AKEBE=IK, BR5min, K
TFI1TO, N 100 pL A RAE 1TO 328 B, FHARKT.

HAL 22 R JESEEG: 5 mL pH = 7 [f) PBS 221l 10 ULH,0, DI FLAKAE ki, 41 FERR R ) B A,
AQ/AQCI iR R Z L), ITO B TAE AR, 7E 0~1.3 v KGR P L 0.1 v/s PR EEFHE, 12T
HIAL 5 RO

3. /R5WiE
3.1. pH &M CdSe B FRAFMREMBUE R RERR M

1 NANIE pH 2644 & B CdSe &1 US4 - AT OGS ] AT U $1 400 3 450 b —A
JAWE. pH M 8 F| 11, JBIEZHI#E 411 nm. 430 nm. 430 nm. 437 nm &b. LTS ek, UEH T
G RO, WRAEHBRAETT S AR Eg = 1240/, KN pH B MBI, KAERMO.

A R pH B 2R T A ECL MEERN K2 —. MK 2 LA, pH =10 I &1 CdSe &1
ARG . X TTREE T REE SR pH 380, SRR R T 2R A 5 R AE T
HARIRAS, ECL MEEZWIE K. pH E#E, & sl R, raea k4 —eREMEE, ECL
SREEBWTIR /N . WUEFE pH = 10 IRHEVE IR AL pH,  J5 19 & ResEge &K H pH = 10,

3.2. INFARTEIRT &AL CdSe B FmELE XK MEEAFNT

HI& 3 A M, BEE A RN N, B RSO T R TR E . KRN E T R
AL SR RO S A DI O R RERPIBT BCE T RIS, TR 7 8B AR D ASRES TE AT 7 d
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Figure 1. Ultraviolet absorption spectra of CdSe quantum dots synthesized at different
pH values
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Figure 2. Electrochemiluminescence intensity of CdSe quantum dots synthesized at
different pH values
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Figure 3. Electrochemiluminescence intensity of CdSe quantum dots synthesized at
different reaction time
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Figure 4. Fluorescence spectrogram of CdSe quantum dots synthesized at different
reaction temperature
B 4. TEMBRE TAME CdSe BF SURANILE

& 4 AT LU T B DA [ B E 75°C, 85°C, 95°C, 105°C, DU NI FE T B o K45 il /& 533
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Figure 5. Electrochemiluminescence intensity of CdSe quantum dots synthesized at
different reaction temperature
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Figure 6. Electrochemiluminescence intensity of CdSe quantum dots synthesized at
different molar ratio of Se to Cd
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WAL R T AT SRRV Cd 5 Se BE/R HL 2R B 5 A e B2 R 3= . [ € Cd Y
&4 0.001 mol, Zr#Ii0A 0.5 mol/L itk AF A 0.5 mL. 1.0 mL. 1.5 mL, 75 FIHf 5480 B /R L& iy
B4 2:0.5. 2:1. 2:1.5 FIRRACHR &7 s o AN IR S5 4 1 B R LE A 1) CdSe HE 1 i Ak 2 R ol it 5 Pl L <
6o A SRAR IR B, AFI TR &7 25 SO 5 TE B A, B ROt B B B R & 2
BRI, 152050 A RO AR S R ARSI, SR AR AR AR
K, SEH B RO, HE DR BEWME H, £ Cd. Se BE/REL 2:1 B, RIGHEFE Ao
(1, T H-5 EE R FEAE 4:1 A 4:3 BIRHBEARLE, AHZEIR K. Wik #% Cd. Se BE/REL N 2:1 BHE Al 5% 4+ -

35. FRIFRARIPFIFER CdSe BF mEBLFLAMRENII

7E CdSe &7 s HIK G O FE N, kit MR SRENIR . Sk T MR R iRy 7. M
7ATLLE Y, BEE R ORGSR T AR R T BN, BT A R CdSe BT R FLAL SR RO R ELEET IR, X
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Figure 7. Electrochemiluminescence intensity of CdSe quantum dots synthesized at different different surface
protectors
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4. &g
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