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(5000 r/min), ¥ 2 P27, I 20 mL Jo7K &P
fRURE, R 2 W, BUUE T = FES TS, 153
¥R ZnO &7 5, BESIR A T T ae .
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AT MG, TECE s, WG Ik ZnO &
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M. M MAA T2 PR sisE waeRl, prik
PRI RO IEE (B 6) 5 AA SE AN, BRI MAA il
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ZnO &1 55 14 HokE.
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3.51 MAAXZnOE T k201

Meulenkamp & ILH ] AA 2 XA FARLAR ) ZnO
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MAA X} ZnO - sUdH AT /E ], I T AL 52 56 30
%.
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Btk BEBS 20 min XFE S EEAT S840 0] WL 15U
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& 10 7401 4.4 nm [ ZnO & S WOl
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WAL T 355~370 nm. N MAA, B4 51 ZnO &
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T, AR R ERDRE 745 LUER B, BRI T3 380 3 i -
TR AR O TR U Sl SN VA B & 2B N (=Rt = X3 AN
BT R G M  F AN AR IR A AR S it LLRE % 3k
#3 4.6 nm ZnO =¥ sl IR TE, BliAk & b Ok
T 4.6 nm Ao A7 1) ZnO BEOREE, /N R
+ 4.6 nm 1] ZnO % %1k,

352 R XTI L v S e

T MAA A4 1.83 pL(ZnO 5 MAA 1 BE /K
EEoh 1 DISERRAR R, 435046 0°C, 20°C, 40°C 13L&
NHEAT RN, P 12 WAL AR 0CH 20°C £t
T, MAA 4[] ZnO ¥ s IR AR 2E AR —E, 20C 4%
PER BRI IR I EE 0°CIsAT R B, X2 oA 4R
i AR T MAA K, AEREZ 1) HYAF ZnO
T RHATZI Bk, A ZnO PIRLARRG A R R, B iR
WS, W g A 21 H, 355~600 nm Ak HY BB B
WeHs, R R T BCRIAR I ZnO 1 0N BRI
FeRA T MAA KR, (HEE T S SHOR MAA
L 2 A SO, ZnO &1 s dase v R R,
OR8] A AR R, SRR, dr e nT L,
E0F T4 ZnO BT AN KA R, DR 4 A
20°C A4 AT

3.5.3 PVPIKEERS e Btk 2] 1k iy 52 0

IR R U, AR SAE AR K AR R
HEIN/DE PVP, {HJE PVP hIHE 4 0 MAA X% ZnO
TR IE R 2 AR DR A A S5 AR R AN
AR, %A 0, 0.013, 0.091 g PVP, #47
PVP JiI1 & 5% Wi S

1.09

o
[e+]
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— 407C
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— 200C

by
=]
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o
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0.0 T T T d
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Bl 12 AR VIEEE T MAA {816 ZnO &1 SR sh-17 W,
LTS ni

HHE 13 740, BE PVP IMAERIG N, ZnO &1
R I S U 5 S B T 4 1Ry, MAA X ZnO 11 4
H 20 E O #T859. IX 2 T PVP Ll C=0
W IHAE ZnO 7R m P, MR EE K, &
FHLAG MAA 5 ZnO &1 s AR BAE . DRAE & Rl
A7 =0 PVP IS, A BT =) & B
AN FE ).

3.6 MAARRIMZnOE ¥ s HIFaE Mo Hr

3.6.1 LtRE s

KB, MAA B ZnO =1 £ R 6
e B RIFAa e . B 14 A1 15 23050 K A E BRI
[ N MAA &1 ZnO &7 555 Ab-nl WO 1%
M. T ibie, B S I T BRikE R,
B 1R 8 R,

1.0q
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3 — 0.091g
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8 —0g
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L
<
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PL intensity (a.u.)

300 400 500 600 700 800 900
Wavelength (nm)
B 15 8 KM MAA Bt ZnO &1 S M9 AR L
o

7EE 14w, AT WBOOG BRI H R 4 1A
FENE, Wik e A E A, VLIRS EE AR A H LA
LI MAA X ZnO 51 s IR BHE AR E o e, AL
T s AT T R B, [FAEAE R 15, ZnO &
TSP GG AE 8 RNt KAk, W&l
SEAEEA, MR G R TS B R PR
SeRE M. bR W, FEKEHT, MAA 240511 ZnO
BT A EAA RIFMRErE, &6ME IR 6 i A bE
B A B ) 1) 2 A0 R A SO, 3K 5 N R R A A O
PE.

3.6.2  HLMRJRIK EXZnO BT i 5
MAA EHi ) ZnO i s R A A 2R 1 HLr, Fir
R I ek 3R T A R R, R T SRR e AT
KA. NS, AR R AR I
faf R AAE . T S50 2 7 B i 4 MAA B 1) ZnO
= R KR, A& &) NaCl, NaCl &
B4R 5, 10, 50 mmol/L. & 16 Ky AN [F] 3 &
NaCl J&, ZnO Ht - 5 B PR Ak B[] o A8 FokE A% (1) A8 4k
THUL. 2 NaCLIREEA S, T MAA B %
2 E5m, ALl ZnO & mn] DR R . 2299k
FEHE R A 50 mmol/L I, W H IR ML X & i T
ANEA R, — 2 K Na & FE &M e ZnO &
T B MAA AN -COO 3 I, HI99 T Wi
S RERDN ZnO RIMME IR S ER, £ MAA L

ZnO IR WTRER AR MRAR, o Bl VLR AR 11
I, KL 2R kA A K R O, T R A e
HURE 2 WA g8/, LR AR, 7 s R 2 R
AT T T ORFRAIR, SRR ] 23R LR 6K, AT
ST ORI RN, B DL i BLR I, S 2
ile. kg sy, Bt f Zno KR B —EHT
HLAA AR I (1 i

81 deposition
?_
—— 0 mmol/L
& ——5 mmaol/L
=o— 10 mmol/L
€ s5- —o— 50 mmol/L
=
3 41
=
[v]
x 34
2-
‘|_
0 T
0 2 4 6 8
Time (d)

B 16 AN[FEIHRSE NaCl % MPA &4 ZnO & 7 5 11520

4 g

(1) FIH MAA 5 ZnO - 55 2 [ 5 AR 5 e AE
FH, 4 H MAA &4 ) ZnO &1 5. &1 )5 (1) ZnOo
B RN RO RE W B, RS AR
SILTH SR, BRI R P AETERE. MAA I
AR ARG R E LM, Y MAA 5 ZnO
BRI LGSR 11 I, =W (1) 58 Stk B e £E.

(QMAA X} ZnO =¥ i B AL Z k. /NRok
(1) Z1) ol 3k 52 B S bR TR R, AT 3 B0/ R 1)
ZnO HEF RUERA; 6T ORBURL I T k-
WA PATIRE A DR, B4 0 ZnO &
T BRI 23 AT 344

QVEA R FFAE KB T, # MAA &1t
1) ZnO 7 fUHAT R Fae Pk, Rt ARt R b
N 1) PR AR A O A B I8 ) ok s, I H B — e P LA
TECIA RIBE J). XX ZnO 1 SN T A Mk
WY HAEENSH M.

it ATEFIERE AR FEEECET: 202171042)F0 7 5 A il A S B R 34 WE T 2007XIZ044) 3 B,

b —F Bt
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MAA-modified ZnO quantum dots and their luminescence properties

ZHUANG Jia, LIU Meng & LIU HanBin

School of Material Science and Engineering, Southwest Petroleum University, Chengdu 610500, China

Abstract: The precursor of ZnO has been prepared by refluxing in ethanol at 70 “C for 4 h using ZnAc,-H,0O as an
initial agent. Then ZnO has been prepared from the reaction of LiOH - H,O and the precursor. ZnO was modified by
mercaptoacetic acid (MAA) and detected by SEM and XRD. These ZnO particles have single phase, a sphere-like
shape and the size of 4.6 nm. The modified effectivity of MAA for the quantum dots (QDs) has been investigated
with UV-visible and fluorescence analysis, and the mechanism and property of ZnO light emitting have been
discussed under given conditions. The reasons why the fluorescent emission peak of surface defects disappeares and
the exciton emission peak increases are that MAA effectively covers the surface defects of ZnO and stably coats ZnO
particles. The effect of the added amount of MAA, temperature and electrolyte on light-emitting properties of
modified products has also been studied. The result shows that the modified ZnO QDs have good fluorescence
properties, stability and suitable capability of resisting electrolyte. These results are significant for biological
analysis.

Keywords: ZnO QDs, mercaptoacetic acid, surface modification, luminescence property
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