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Electrochemiluminescence of CdTe/CdS Quantum Dots Immobilized on Nafion/HAp
Hybrid Film and Its Application to Highly Selective Detection of Myoglobin *
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Abstract: CdTe/CdS QDs were immobilized on glassy carbon electrode ( GCE ) using hydroxyapatite ( HAp ) and
Nafion. Compared with the ECL intensity of QDs dispersed in aqueous solution with the bare GCE,the chemically
modified electrode could greatly enhance the ECL intensity of CdTe/CdS QDs in the presence of tri-n-propylamine
(TPrA) as coreactant. A new ECL method has been developed for the determination of myoglobin( Mb) based on its
quenching effect on the ECL intensity of CdTe/CdS quantum dots in pH 6.5 phosphate buffer solution( PBS). The
results demonstrated that myoglobin could effectively quench the QDs emission based on the possible quenching
mechanisms. Under the optimal conditions, the ECL intensity was decreased with the increase of Mb concentration in
the range of 0.59 nmol/L ~10.59 nmol/L with the detection limit of 0. 12 nmol/L.

Key words: CdTe/CdS quantum dots ; electrochemiluminescence ; Hydroxyapatite ; Tri-n-propylamine ; Myoglobin
EEACC:7320L doi:10. 3969/j. issn. 1004-1699. 2011. 09. 003

CdTe/CdS & T 2 7E Nafion/F2FEmE KA & T it LAk 2% &
N H N T ALLL & H Y e R o ) -
FTEHAE EWHE .8 F WER,BEXW & B L EWLE"

( SRR A A T 2B, LUAR Wik 252059 5 j
2. WIS AR 2E M BBl 2 5 TRZABE , 1L 7R Wi 252059

@ . FRREBE KA (HAp) Fl Nafion ¥4 CdTe/CdS T 545 (QDs ) M 2 3% i i W 22 167, BIF 5T 7 11 75 5 A HE A 1 CdTe/
CdS T B P AL 2E R EAT R, A K TR 0 i T A 7R AR AR b ) L A2 e, CdTe/ CAS B B 52 A I N G 1Y L b2 &
e AR e , B IR BRI -4%5 . 75 pH R 6.5 UBERRERZZ o W (PBS) W, LA = TR B (TPrA) S HL ¥, 2T E A
(Mb) BEA SCHIIE K it 7 5 AL 2% & 6 (ECL) 58 B, 8 a7 17— P 32 U3 e s O R Mb 1958 7 1, RIS AT T4 T Mb 82K
QDs HLIb2E R ERI T HEDLIR,, SCB045 %W, Mb ¥R ETE 0. 59 nmol/L ~ 10. 59 nmol/L JuF P, 47 55 1g(1,-1) /1 5402
R BE AL L[ C 1A RAFIIZEMESC R R HBRSY 0. 12 nmol/L(S/N=3) ,

K EEIT] . CdTe/CdS T4 AL RO BB K G TN A A

hE4HSES . TP212.2 X ERFRINAD . A N ERHS.1004-1699 (2011)09-1242-06
HTFH A S B et BB g v, & =T A ECL B9 w5 & 7 AT E =

F B RAAMT)Z 6" B AW ECL 2-( T HESL) 2 (DBAE) fil SO,> %L%yﬁﬁﬁ

FLAG AR AN B A, A G i1 A i Bl ECL
W 5T K i BTz, an 1,0, 0,1
S, 077 A3 B B e S 107 4 A 48 o 1 )
W ECL, A T HE— 204 R ai e A fir 204 P A B

I HRIR : FRK A RBEE 4T H (20775031,21075059)
W Fs B HA.2011-03-28 &2 B #4.2011-05-20

VESG R i o5 PHA ECL AL ' . = TRetE
Ru(bpy) ;™ M & A I 3z 0 (R4EFRAT]
FF AR A RORE, = N A 11 ARG T T Y 4k O
Z:gﬂ[m—lsj .



%94

IEE, RWHEF.CdTe/CdS EF £/ Nafion/ BAA S B L6 8L LRI B R TR & 63 240h0 1243

U T Y ECL K 22055 1 7 55 4 B e
VA Y BRI b e T ) LA 2R R AT R e Ge
W AN S B TTO AR B ik R AR S5 4 VR T4
WO R R BRE R R LAk 2 RO B AR ok
AT [ A A 2 T 9 L L Ak 2 0k
IF H AR 7 TS T — 2 AR 5T R, He g e o
IRAZHHE CdSe HEF s DU A1 25 F AT i) 5 B
T B AR T IRE T A R AR IR
RSN CdS Ffr S2IRA & T B e i
I H %t HAE K A A AE K M P ECL $E AT T
gz,

LB AP i 153 A2 3 R vk 5 41 Al 1 £ 1K
5T —A ML 212 (Rnhith) Prfg al, & E 2Rl n]
Wit 5 R A A R, W LA L2 A7 iz 4
T Mb & — /N F BIERER A, O LB %L
PR A M %) M T LA JIL P ZE 00 0406 2R 1
2, B i 2 B AR ANG bR R hHE TR s LA
HAMBEFMPLLEAK, FEZK R Ikes &
i O LR S LA % O WL 1T 5090 S5 5 s ) 38
HA bR B S PR LS R H . R, i b R
AR ARG DU LT B P 2 1 0 A ik o A I

2y P EYNE Y S g N E S e R e o
W R on EEH TR AR /B DNA K
BABEAEY T AUE, BAE A= 7 1N A
R WS FR I, AE HAp 0k 5 3 (M R 2 18]
FEAEZ R HAE T, QR (A B R i —CO00 ™ 5 HAp
T Ca® Z [0 A AY—NH, 5 HAp i 2 (7]
FEAERCR B L AR L B BE AT A 8 /K 1 A B B 1
J 5 ) 45 R D BE A A BIMEIVE T PR e 28 A 5T LA
FaE Hb [5 5 78 HAp BURL R, JF H AR R H AW
Wt

FATHIH HAp B ZFL 1A Nafion () B 4%,
JEPE ) B CdTe/CdS QDs &4Hi7E HAp F1 Nafion [
AN, 4 T Nafion-QDs-HAp 16 i 3% A% l 42
PLTPrA N3E R Y, 198 T % & T S % 2 A IR
BN 1 H s BT R, S5 R B TE
A IR 1) A LA 2 R i B R RS e T AR
PETE LT T4 e T P 0 2 i 7E AR A i L fE
SERNATH . FET Mb XTI ECL P2 KA
HLE#EST T Mb BEETT

1 SEIGERS

1.1 {8
AG135 HF R ( LI HFRE A F]) ;78 HW -1

RUE IR i FEAs (VL8 G 3n h R ARl 15 A
FRAF]) ; PHS-3C AUKE % 18 FE 11 (11 75 RE AL A%
J7) s SK3300LH i 75 e IE Ve a ( E iR A AU A
FBR) ;CHI 760C HLAb2 TAERS (fPE i), AL A
SR = HL R R G, HeH A HAR A B R R (L
%N 3 mm) L% Nafion-QDs-HAp/GCE 161 HEL A%
XL AN 22 H i, 2 LR R Ag/ AgCl HELAR

1.2 iRF

WILLEE 1 (Sigma, 22 [ ) , NaBH, , Te 3 ( [E 25 4E
Al 3-SR (Alfa 28 H]) ,3-TNHEZ (Alfa 24 F])
WAL (Na,S-9H,0) (L4 (CdCl, -2. 5H,0) , HE
AN R el SR KN ZIREBE TK, maiA
BR&., 0.1 mol/L PBS ZZ thiF W H 0. 1 mol/L K
KH, PO, 1 NaOH il .,

1.3 XEFHE
1.3.1 JKiEME CdTe/CdS 275 B985

i HESCHR 2 R 1A B R KA i A e
AR R 5 h, 6l T KB PER 52 AL CdTe/CdS
A SRS FH T AR 15 3 9 A% o AL i AT L
6 000 rpm BEATESL0ES 10 min PABRZ L2430 Cd*™
I3 -FRIE IR . K 250045 2 (9 U0 v FH 9 T vk % 3
UK, PR DLV T A BOrE /K R AR 1 R B R
WOLRE , 2% g F R T B kY 15 )
WREZ) R 1.2x107° mol/L [l F 45, B/
1 1 B T A T (TEM ) BEAT RAE , 25 51 R
A R R A, RT3 5] SRR 29 5. 6
nm, AN HEE 4 CRvKF e
1.3.2  HAp 9K I Ay &

SHESCHR FRATT A T RS K A KT IR
(HAp) :AEAWHEFERIIE AL T, LA S mL/min A3 7]
HIFNE Ca(OH), ¥ N 0. 01 mol/L H,PO, %
W, ) pH k5] 8.2, SRJE, B A B U FE S 12
h, 18, B R IRAKR C BE  IR TS
FNBYPTTE ] ZUOK 5 438, BB R 2 8 mg/mL
() HAp 99KIEIE . SRIGTIA 4 CUKFE R IRAT % .
1.3.3 S Bk i il 5

4 EHA2 3 mm # GCE JE/H0.05 pum 11 AL O, %
PRI P0G, 43 3 FH IR SR K TN 2 B 75 5
min, FAIERT B4 15 2 0 1 R R R 2
BEKATRSI(1:1) , A5 8 L kR A& W
T VR B A BRI (9 % Rk L R 1T, R T 4 CAIRIR T
T4 8 h; FHHL 3 WL 5% Nafion 1l B M LM |,
KI5 B, MO ] 45 Nafion-QDs-HAp GCE & 1ffi
HLH



R

HOA F R

1244 www. chinatransducers. com

%24 %

2 RS

2.1 Jn#ElFE B F R E T R e R R

K 1 AR BN EE (1 h ~6 h) & AT A
(2N, H o] D, B A [ 300 e ] %) 2E K, 45 2]
()BT 1 SO R S B B 2 B (A 42 1 %)
6) , NI 5 h 75 5] 1 F o5 PGB e i, Bl
BATELEFHL S h 15 E]AY CdTe/CdS QDs 1E A AT
ST T

800
700
600
500
= 400
300
200
100

0 L
450 500 550 600 650 700

A/nm
B 1 RF = A 4 &6 CdTe/CdS & 569 3 b k3%
2.2 CdTe/CdS EF = LEHRAE

K 2 AR CdTe/CdS HF 5 135 5 L 43 1A
%, MEFE LA 1, % CdTe/CdS T 1 N ERIE
WORL , /NG A SEAR A 5] 6 HARE A2 0 A A 7 i 39740
G AL CdTe/CdS HEF SRR LR 5.6
nm, WEB T & W CdTe/CdS i 55 0 99 K 9
HTHLZNS

30

Frequency/%
— T 1o N3
woS S G

S

Pﬂ%ﬁcal Size/nnz

B 2 CdTe/CdS QDs 45 TEM B
2.3 EFREAREZHET ECL 1TALLE
AT 4 pl CdTe/CdS & T A MAZE 4.0 mL
PBS ¥, L 0. 020 mol/L TPrA VE 3L By,
AT B LR AT A R AR IR AT IR SR e A 4, 45 3 o

TR FEH M L) ECL MZanEl 3 (a) s, B3 (b)
FETERIFERAET 4 4 pL &7 5B 20 B ik il
J5 P Nafion 8 3545 2 ECL 4k, Bl 3(c) &
B4 pL TSR 4wl BRI KA RSB R
et F Al b ] Nafion R 55 /5 0 2E 19 ECL £k,
AT LAY R B, i1 5 Nafion [ % 78 HL A 2 1A
Jo B D5 FE T T ORI A AR SR T 1 4O
5 P B = 2% i T Nafion/ HAp 5 [ € (1) B 1
SRR A R G i B L L B {8 ] Nafion [&1 22 1Y
T LR RO B R A

5000 -
= 4000 |

23000 -1
Zoo0fd ¢ b F i1l
A H] LI 3
— H H Hi it H i
O 1000 [} T I i
" i T L LI T
AR R R R R

0 50 100 150

Time/s

B3 0.05 wmol/L QDs 4% %4 L o9 ECL 3% &
(a) ,Nafion-QDs GCE (b) #= Nafion-QDs-HAp GCE(c¢) &
0.1 mol/L pH 6.5 #) PBS 85 ECL & & , = A A A
0.020 mol/L
FH AN ] LA 1 H A2y e D — H A i 2 (BT 4) T
DIF W n D B R S RO R LG
{57 B 2. 4785 1 FH Nafion A1 HAp [ 52 Ao 45 B9 i
iR AR (K 4(c)) , RATELE0.56 V Zifi,
BRI AT A T A T

5000 -
¢
5 4000 -
S
£ 3000
% "'4._.
£ 2000 SN
S 1000 -
L L b L J
0 02 04 06 08 1.0 12

Potential/V
B4 0.05 wmol/L QDs 4% % (a), Nafion-QDs
GCE(b) #= Nafion-QDs-HAp GCE (c¢) F 0.1 mol/L pH
6.5 % PBS " & ECL- 4% vk £
2.4 FHEMBFRE pH EXMNEF R ECL 1T AT
G 0PI pH (B i A1 ECL AT A A 1R
e, FATTor BIWESE T AR R 1 A CdTe/CdS
QDs 7£ 0. 1 mol/L /AN [F] pH Y PBS 28 v %5 i H 119
ECL 470, 25 & 5 (a) B, Al 0L, 24 pH 35 3
6.5 i A RM ECL 3R (1,) I K, FrAsE g I
T34 0. 1 mol/L pH 6.5 Y PBS ZZ P iAW,
1£0.1 mol/L PBS ¥ ', L 0.020 mol/L TPrA



%94

IEE, RWHEF.CdTe/CdS T £ 48 Nafion/ BEF KB L6 BALZ LRI B R TR & 63 24000 1245

pH
2 4 6 8 10
4800 : ‘ ‘ 4700
~ Pr———— b 7 -
> 4600 e ;
3 — /-* ~ S 4600 3
S, 4400 Ve \ | =
Z S/ . 4500 £
2wl / AN g
£ ;S N 14400 2
2 4000 // 44300 2
0 J 0
38001 " ¢ 4200
| | | | |
0 50 100 150 200 250 300
Scan rate/(mV/s)

B5 &k pHAE(a)F=424% & (b) *F Nafion/
HAp B & F & w AL 5 K R3& 0 F e
LR, LA Nafion-QDs-HAp GCE 1E 4 TAF HL %
WFFE T 333 X} CdTe/CdS QDs B ECL 17 M A5
e, 5 R AN 5(b) fzs . AT AT LUE Y, 2314
JE 20 mV/s BTG R E] 260 mV/s B, KOGHR 5
BEAT S ) S T I, SR B REAIG, 7€ 200 mV/s B
ECL 5B K 5(b) ) o FrASesmrh I Tk P
S 200 mV/s,
2.5 Nafion-QDs-HAp GCE #J ECL % 3t89%2E 4F0
BYE
X T ZRTA HL AL 2 A R U, B A5 2 A
AR E R R AR R R T Y
T U AR RO B R RS MR A e A
A E R E . K 6 & L)L Nafion-QDs-HAp GCE A T
YEHLHL , 7E 0. 020 mol/L TPrA fFETE T, CdTe/CdS
T H7E0. 1 mol/L PBS WY & & &G 52 86 &%
AL Y [ 7E Nafion/HAp P A9 75 R0
RUF) ECL fRaE MR s Bt | T L 2 ik 24 %

AT RYELK

~ 5000 ~ 5000

= =

£ 4000 < 4000

%‘ 3000 Z 3000

2 2000 2 2000

2 1000 2 1000

53] m

0 50 100 150 200 250 0 50 100 150 200 250
Time/s Time/s

(a) (b)
B 6 Nafion/HAp BE A CdTe/CdS & F %% 4 w4
FEKG WA FREAFRE 3

2.6 HNMA

R R I ALELEE (1, BN - A RO 2
WER , TERAESLI AT B NLLL R P 2 in A %)
IR A RO B SR E AL, S5 L
LIEFMEELE 0. 59 nmol/L ~10. 59 nmol/L 35 Fl N, 43
a5 1g(1-1,)) /T S ML E A PR 8L g Cy, ]
RIS R (WKL T iR &k mE T BT &
SR K 1 Lineweaver-Burk XUEIBpRE K R 1g (1, -

1)/1=1gK, +nlg[ Q ], K HiFR 4 0. 12 nmol/L, & AEAHI
ZH0R0.9972 4t FE N 1g(1,-1)/1=0.019+2. 525

lg[CMb]o
5000
3.0
4000 (- N %8
2 S 15
> 3000+ % oy
£ 0
£ 2000F 050 40
3 -1.0 -05 0 05 1.0 1.5 2.0
- 1000 Time/s
| | | J
0 5 10 15 20 25 30 35

Time/s
B 7 Mb ¥ Nafion/HAp JE A CdTe/CdS =T %%
R KB R 4, 46 B A0 B K % R &,
WAt B 3
2.7 ERMBRHBTH
SIS TR IRATE T — AT e AR R T
TH0 ., WILLE M E R 2. 4x107° mol/L i}, 10 51
IMZTEE 1520 15 2 B L-H &R\ L-41 H 2 . DL
2R LK &R L-BE R ;50 A K B, .
Yt B AR K, XL E 0 s A2 RO
TFEAR =4 0 B Cu™ (Hg™ Ni** Ak, Ko 4
J& B AT E

3 HUEERT

3.1 EFERRBUFRENE

MR bk S5 25 21, JATHR I T CdTe/CdS
QDs/TPrA {KF 1) ECL A BERYHLEE, A SZHh7E 0
~1.2 V Z A AT i R A AR B B 1A i, i A
AT AL R K AL A A Y s 1 Flik
Jir A~ R EL Al AR 2 A B S T A G A A R R
T I AT T AT RE A SR AR 2 1A
AL 0 ~1.2 V B , FEEMRZ i 2
QDs B 48k 2R 25— F A BT I L A Y B
QDs", [F] #, TPrA 25 # % Ak A 17 IE F A 1Y
[TPrA-]" SRIMT[ TPrA- " AR5E , E SN a-fk K
Fe— AT A R A R AL AR T Y TPA -
TPrA -4 47 1E L far 19 5 7~ 51 QDs™ 30Uk Bk 2
QDs ", RS QDs ™ 72 [0 B FEA A i B bt 2 &
AT IOG, AR DU TR R

QDs—e—QDs"

TPrA-e—[ TPrA- | *—TPrA-+H"

QDs"+TPrA - —QDs “+products *

QDs " —QDs+hv



R

HOA F R

1246 www. chinatransducers. com %24 %
3.2 MAZEBEERETFRHHE Sk
) N7 -9
MF{E] 8( A) EI [/J‘E‘ ILH ’ é[ 2.4x107 mol/L Mb jJH [1] Burda C,Chen X B, Narayanan R, et al. Chemistry and Properties

A CdTe/CdS A2 J , CdTe/CdS 48 &N i s I 9% A7
R, v AR e Z EE TR L A, X 5 H
B B IR IE 25— 207 CdTe/CdS F1 Mb JE
BT B — e S I 0 TR A Y, X R o 1
G YITETER LR R P A RE R AL . BEE L
LA EERANOIN R, 5 Z5 6 1) 5 - m BOR B
Z iR s AR R S OB R R S A
FOR /D | T LA 2R 114 LAk 2 50 B B AT 2R v
JEE 3 T REAIG, DT LAl R Bl K
ME8(B) e LI Y, R EE 1Y Mb 21t Hb 1
PN PR, FRA THED T R B R . BRI ZT A S
LT 2R A 25 F AR, LI 2T 36 A2 b DA S 2 A
FEREA, KEBCH U AR DU S5, 25 R g5H i K,
ey Sa 7886 A E A SRR, A
U WA ) S TR AR I LT 3 i A 78 o TR 11, 3X
FEETTLIEAS) ST 5854 e AR KB 1
SBHALE 2O, BT UTEA SE g v i) CdTe/ CdS &
TR Nafion/F8 30 AR5 1) L A2 2 S ok A6
WIALER AR R | i 2T 8 PO G e A AT

0.8 500
5 06 400
£ 04 w300
Z 200
< 02 100
O 1 O A ¢ ? -
400 500 600 700 450 500 550 600 650 700
A/mm A/nm
(A) (B)

B 8A 2.4x107° mol/L CdTe/CdS QDs # % 4) K. i
(a),a+2.4x107° mol/L Mb #9535}k 3% (b) ; A 8B 2.4x
107 mol/L CdTe/CdS QDs # 3% % K% (a),a+2. 4x107°
mol/L Hb %4 32 %83%(b) ,a+2. 4x10™° mol/L Mb # 3 3%
Hig(c)

4 i

FATH CdTe/CdS QDs &M F] Nafion Fl¥2HEwE
JRAT AT WG T T s AR I PN A H Ab 2y Rl
1120, IR 258 T 22 sh S W ) pH (E  F 3% R
X} CdTe/CdS QDs (AL KGRI FEM , 7E fefESE
¥ 4T, CdTe/CdS QDs Y BB H Ak 27 2 R i
HASE T Mb Xz A A OGIAE KA, #ar
T AR Mb PR, % R U R ik
PEVERT T HARAERIAE, WA FATHE S T CdTe/
CdS QDs 1 HL Ak 2 & G AT RE AILEE DL e Mb 4 K
CdTe/CdS QDs HYHL AL A OGHY AT BEALEE

[5]

(8]

[10]

[11]

[12]

[14]

[15]

of Nanocrystals of Different Shapes[ J]. Chem Rev,2005,105(4) .
1025-1102.

BoRil, X7, ERASF. DL SigN, MRS IRAY Si K Ge T
SARTIER BT )] AR 241, 2006,19(5) :1771-1774.
Han H Y, Sheng Z H, Liang J G. Electrogenerated Chemilumine-
scence from Thiol-Capped CdTe Quantum Dots and Its Sensing Ap-
plicationin Aqueous Solution[ J ]. Anal Chim Acta,2007,596.73
-78.

Jiang Q H,Hakansson M, Suomi J, et al. Cathodic Electrochemilu-
minescence of Lucigenin at Disposable Oxide-Coated Aluminum E-
lectrodes[ J . J Electroanal Chem,2006,591(1) :85-92.

Jie G F,Liu B,Zhu J J,et al. CdS Nanocrystal-Based Electrochem-
iluminescence Biosensor for the Detection of Low-Density
Lipoprotein by Increasing Sensitivity with Gold Nanoparticle
Amplification[ J]. Anal Chem,2007,79(15) :5574-5581.

Liu X, Jiang H,Lei J P, et al. Anodic Electrochemiluminescence of
CdTe Quantum Dots and Its Energy Transfer for Detection of
Catechol Derivatives[ J]. Anal Chem,2007,79(21) :8055-8060.
Zhang L H,Shang L ,Dong S J. Sensitive and Selective Determina-
tion of Cu?* by Electrochemiluminescence of CdTe Quantum Dots
[J]. Electrochem Commun,2008,10(10) :1452-1454.

Liu X,Guo L,Cheng L X, et al. Determination of Nitrite Based on
Its Quenching Effect on Anodic Electrochemiluminescence of CdSe
Quantum Dots[ J]. Talanta,2009,78(3) :691-694.

Liu X, Ju H X. Coreactant Enhanced Anodic Electrochemilumine-
scence of CdTe Quantum Dots at Low Potential for Sensitive
Biosensing Amplified by Enzymatic Cycle[ J]. Anal Chem,2008,
80(14) :5377-5382.

Miao W J, Choi J P, Bard A J. The Tris (2, 2'-Bipyridine )
Ruthenium( 11 ), ( Ru ( bpy );** )/Tri-n-Propylamine ( TPrA )
System Revisited—A New Route Involving TPrA** Cation
Radicals[ J].J Am Chem Soc,2002,124(48) .14478-14485.
Miao W J, Bard A J. Determination of Immobilized DNA and C-
Reactive Protein on Au ( Il ) Electrodes Using Tris (2, 2'-
Bipyridyl ) Ruthenium( II ) Labels[ J]. Anal Chem,2003,75(21) :
5825-5834.

Choi H N,Cho S H,Lee W Y, et al. Electrogenerated Chemi-lumi-
nescence from Tris (2,2'-Bipyridyl ) Ruthenium ( I ) Immobilized
in Titania—Perfluorosulfonated Tonomer Composite Films[ J]. Anal
Chem,2003,75(16) :4250-4256.

Miao W J, Choi J P, Bard A J. The Tris (2, 2'-Bipyridine )
Ruthenium( 11 ), ( Ru ( bpy );** )/Tri-n-Propylamine ( TPrA )
System Revisited—A New Route Involving TPrA* Cation Radicals
[J].J Am Chem Soc,2002,124(48) :14478-14485.

Sardesai N, Pan S, Rusling J. Electrochemiluminescent Immuno-
sensor for Detection of Protein Cancer Biomarkers Using Carbon
Nanotube Forests and[ Ru-( bpy ) ; ]**-Doped Silica Nanoparticles
[J]. Chem Commun,2009,7(23) :1968-4970.

Pang Y Q, Cui H, Zheng H S. Flow Injection Analysis of
Tetracyclines Using Inhibited Ru( bpy) >/ Trinpropylamine Elec-



%94

IEE RWHESF.CdTe/CdS F L4 Nafion/ BABR G LA SILF R AAL N R TIAEG NG ZHEN 1247

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

trochemiluminescence System[ J ]. Luminescence,2005,20 (1) :8
-15.

Han H Y,You Z H,Liang J G, et al. Electrogenerated Chemilumi-
nescence of CdSe Quantum Dots Dispersed in Aqueous Solution
[J]. Front Biosci,2007,12:2352-2357.

Liu X, Ju H X. Coreactant Enhanced Anodic Electrochemilumine-
scence of CdTe Quantum Dots at Low Potential for Sensitive
Biosensing Amplified by Enzymatic Cycle[ J]. Anal Chem,2008,
80(14) :5377-5382.

Liu X,Guo L,Cheng L X, et al. Determination of Nitrite Based on
Its Quenching Effect on Anodic Electrochemiluminescence of CdSe
Quantum Dots[ J]. Talanta,2009,78(3) :691-694.

Zou G Z,Ju H X. Electrogenerated Chemiluminescence from a
CdSe Nanocrystal Film and Its Sensing Application in Aqueous
Solution[ J]. Anal Chem,2004,76(23) :6871-6876.

Ren T,Xu J Z,Tu Y F,et al. Electrogenerated Chemiluminescence
of CdS Spherical Assemblies[ J]. Electrochem Commun,2005,7
(1):5-9.

Zhang L, Tian D B,Zhu J J. Direct Electrochemistry and Electro-
chemical Catalysis of Myoglobin-TiO, Coated Multiwalled Carbon
Nanotubes Modified Electrode [ J]. Bioelectrochemistry, 2008 , 74
(1) :157-163.

WO, SR, EM AR, 5. AR K A/ B TR IR & IRE
A P AR 14 ) 5 G 7 T K P IR T G R e N
[J]. fb2%2441,2009,67 (23 ) :2716-2721.

ZEAE KRR RBL MAR o 1R FEIK A BB

FEF(1983-) , 5 w054, BF5T
AL R R A= - R T

wangguotao@ 163. com;

[24]

[25]

[26]

[27]

[28]

[31]

B b B A 2 AR A0 3R ¢ A PR R R A 8 1 e L L
FRYE AL T]. 62241, 2004,62(9) :860-863.
VFLLE , B AT, EVRAE, % B T RRTE Nafion/BBE ik 44 Kk
/R (3-H LW ) & A WS ra Al b i F A=A AT Oy Bl e
[J]. AL AR 24,2008 ,21(7) :1113-1118.

Liu B,Ren T,Zhang J R, et al. Spectro Electrochemistry of Hollow
Spherical CdSe in Water [ ] ].
Electrochem Commun,2007,9(4) :551-557.

Jiang H, Ju H X. Enzyme-Quantum Dots Architecture for Highly

Oxidase

Quantum Dot Assemblies

Sensitive  Electrochemiluminescence  Biosensing  of
Substrates[ J]. Chem Commun,2007 ,4 :404-406.
LI, T, XUFHE, 45 3 AW AL B R 2 E B K 47/ Nafion &
B NBEAE U i L ) A 2 B R A A 1) R AR SR D]
ffERLE B $5,2009,39(11) :1544-1550.

Mei Y L,Wang H S. Electochemiluminescence of CdTe/CdS Quantum
Dots with Triproprylamine as Coreactant in Aqueous Solution at a
Lower Potential and Its Application for Highly Sensitive and Selective
Detection of Cu®* [J]. Electroanalysis,2010,22(2) :155-160.

Elasco J G V. Electroluminescence[ J ]. Electroanalysis, 1991 ,26
(3):1-271.

Lin Z,Cui S,Zhang H et al. Studies on Quantum Dots Synthesized
in Aqueous Solution for Biological Labeling Via Electrostatic
Interaction[ J ]. Anal Biochem,2003,319(2) :239-43.

Hua D H, Wu H M, Liang J G, et al. Study on the Interaction
Between CdSe Quantum Dots and Hemoglobin [ J]. Spectrochim
Acta, A Mol Biomol Spectrosc,2008,69(3) :830-834.

FIRAE(1962-) , 5, Tt Az, 1 AF
RSN, WFFET5 1) AWy i 2 Ak
2, BT EDE = E 5K 5 AR
TR, BHIT R R 2010 AR LR
H kBl — 554 hswang@ leu. edu. en,





