-

-~
brought to you by .i CORE

View metadata, citation and similar papers at core.ac.uk
provided by Xiamen University Institutional Repository

FR IS 10384 BRI
2E. 19120051403052

o>

R}

[ S S A 1

ETRRISIFER T = R & R
B RS Qe ol ) R T

Solid-state Electrochemiluminescence Study Based on
Nanomaterial Modified Electrodes and Tri-color System

BSHITHSE : K B #% &%
T b B H: 2 A F
IR A : 2010 £ 6 A
ICXEEAM . 2010% 6 B

2010 £ 6 A


https://core.ac.uk/display/41410885?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

WHEEPHEIPRRRNEOREEFHLPRRER

4%

EFHRFE KE

Y

B K




BEIXRFEFAOL R8I AR
AN R AT SR A NAE IR T T, 0 58 B 7
Ro BRGNS A NSUSEIR D2 R R TR, 1
7E3Crh DU 27 SR R BRIk 2 e 2
RIEHIE GAT) )

FA s iz SN DR (2D
FIWFFCRR, 3R1G ( ) WA (4D 2P aseie 1)
wiih, fE ( ) SERESEN. GEEL BT AES

PN (B4 -
¥ H H



B TRFFAR L EEARE R AR

ANFRETTREERYE (A N RN E 2207 26451 847 S ft 7
V) SRS DR B ANE P I 2018 S, I R A T T B AR e HLIE AT
FALR S CRFRARTURN LTI » SOVF AR SCHEAN T TR & 45
TG L AR R A B 5D A NRIE R TR A0 ie SO 4 [
(520 SN /e o 2 VA P €1 RV EJE e X g vae P e A T W U A I
TG R, SKRAIREED . ga BN el Hoe Uy s R A 22 6 1 3

AR T

( ) LR E TR IR 2 G A% E IR 2 AR
¥ F A B, REEEH R

( ) 2. AR, EH BRI

CGEAEUEHPNAESNIT “ v 7 BUH BN A E. REZMIR N
e L E N RARER R 2H e AR, REF TR RER

B E WAL SN AT AR B IR AT K], BN
NIPAALIRSC, ¥IiE ) ER$AL. )

Su

PN (%) -



mE

MBI IE AT FL AL 22 RO I BLR. (ECL) B RFLLISK, ECL (4047 75 i mt
ST MR i TiZ 5 7E BA RN SR R s G v 4
RE A, W2 R R R AT ARSI A AR AN PR S M I AR T A . A U A TR
FH ECL T LAl |, 45A =R AR, £H0 ECL B 7T HhAEAE I I B4R T f
W%

VN T

B, SCRGER, FEANH ECL HIFEARFE K R FEMESL .

R, EALAE R R IR S AR R U7 5, JERTAT T B AR <Al
KBURLI A KALIE . Segerh, B e e Bk il BB T B 1) e 9 K kL, SR )5
K AR, FIFRBEMEIE NG G RN, Kok =2, 27 - Z Bt
WE)(5-2 FE-1, 10-4BIEM M) A& 47 [ 7E AR T o R ZAE M F RS FH T [ AR AL
AR ECL BFF AT 1ZAB 1 A AR 1 il ple il 1 28 T 1 A AR HOR 1 [ A ECL B 9 v
k. FREtEM TR E SRS R AR . 2B AR S T IR AL IS RE ) ECL
B FL I SEae 45 SRR, HUR E A R AR E NG VG Rl X [A], 6 i AR AR B
G I PR AT ik 10° M.

F=m, DIRROIRERONEAAR, AL T RS A)— 8 SNk, K 9,10 - AR
BB T RARLIEERT (DPA@PS). il NaFion &3/l DPA@PS &1
TRRERT, FERH T EAH ECL 7t . BSMBITETR IR L)@ Bk 1) DPA {1542
ZFNESER PR, ARZAB U AR A RAFI R eMERE . SEIGE, SRR MG
BRUTCA — AR &, AL ECL Yekbi ATk A ECL W5, MR K
TR R e 3R S FH Y

HVE, HETMEAM ECL A=)Ft )58, #Wi# 7 ECL thtafeiikeas. Wil 5k
TSR FHE G, 1R RIR AL G BIENE£T 206 ECL SRJZ A5 Bk e
B RPPABI S B . BT ECL S 50N R S, i
P L T = TR 2RI . R LA 2 A I, 3R A T AF AR . 1%
o AR A R T L AR AR SR A ECL, BRI abk 32 75 4 i LA e e 2 o



(CCD) #tFl LM A 65 2, A a2 4e i ECL Al R4t SRIRUERAFIH]
LT A G ECL LUt A% s ] B FH - sk~ o B Al o
FhE, B=ROREERDE RS E SIS ECL Mwtsirh. Wi &St

LR 220t 3R 5 HRIEBE £ 3L 28 9K B ARG AR, I 5] 5 2 A B o K i
EYROMREE, WA [ g A BRAE AR R R 26 A T P AR R s B O 20t ECL. T
ANTE G ER o AR R 2O R IR A —, IAESN OGO T, AR 4
R AR R SRR L - i T[] R LD R E SO R AR &
FPEAEAFRIREUE, LU ECL Mgt . AT HIWT FC N ok ECL 70 fl B & KT ]
A, SRAE T R AR R T 5
R BB ROL MBI =R A



Abstract

Since the first report of Tris(2,2’-bipyridyl) ruthenium(ll) (Ru(bpy)s*")
electrogenerated chemiluminescence (ECL), Ru(bpy)s*" ECL has been received great
attention and applied in many fields including daily analysis, bioassay and
environmental monitoring, due to its low back ground noise, high sensitivity and wide
linear range. In this dissertation, the research works are focus on the resolution to part
of the problems related to the present ECL approaches, based on the principle of
solid-state ECL and red-green-blue (RGB) tri-color system.

This dissertation includes five chapters.

In Chapter I, the mechanism and developments of ECL have been briefly
reviewed.

In Chapter 11, a direct modification method for gold nanopaticles (AuNPS) onto
an electrode surface was developed. The growth mechanism of AuNPs was discussed.
Based on the developed method, an AuNPs modified glassy carbon electrode
(AuNPs@GCE) was prepared, and then modified with Ru(bpy).(phen-NH,)**
(Ru-AuNPs@GCE) using self-assembly method. Ru-AuNPs@GCE was applied in
cathodic ECL. The results indicated that Ru-AuNPs@GCE presented good ECL
performance. The detection limit with 10 M for S,0g> was obtained.

in Chapter I, polystyrene beads (PS) were selected as the carrier of
9,10-biphenylanthrance (DPA). DPA was successfully doped in PS beads (DPA@PS)
by a one-pot synthesis method. DPA@PS was then modified on a glassy carbon
electrode (DPA@PS@GCE) with NaFion ethanol solution. The modified GCE was
used as a working electrode in solid-state-ECL study. Although the ECL of DPA was
still affected by the oxygen quenching, the ECL result showed that DPA@PS@GCE
had good performance, and proved that PS might be a good platform to apply organic
ECL reagents in agueous ECL systems.

In Chapter 1V, a colorimetric ECL sensor was fabricated based on the principle of



solid-state ECL and RGB tri-color system. In the sensing system, the change of ECL
intensity was varied into color change, as a result, it is much easier for a person to
recognize and remember. Since the ECL intensity was related to the analyte
concentration, the sensor was applied to the analysis of tripropylamine, proline and
dopamine. Because the sensor emit strong ECL enough to be captured by a
commercial CCD camera, the detection system of the sensor became very simple
compared to the traditional approach. As a result, the sensor might be applied in fast
and semi-quantitative analysis.

In Chapter V, the concept of optical coding based on RGB tri-color system was
introduce into ECL study. The ECL coding beads were synthesized by doping
Ru(bpy)s** and fluorescein isothiocyanate (FITC) in silica nanoparticles
(Ru-FITC@SiNPs). The concentration of Ru(bpy)s®* in the beads was kept at constant,
but the concentration of FITC was varied. Consequently, the red ECL intensity of
different beads kept the same under the same experimental conditions, however, the
green fluorescence (FL) intensity of FITC was different. It indicated that the ratio of
lec /I was different for different kinds of beads. As a result, the bead color observed
would be different and related to FITC concentration. It means that the ECL was
successfully coded. This study provided a way to resolve the problem that had been
mentioned by Mark M. Richter.

Key words: Electrogenerated Chemiluminescence; Solid-state Electrogenerated

Chemiluminescence; Tri-color.
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