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Fig. 1 The relationship between the concentration and
the fluorescence intensity of QDs
Higk 1~7, B F A M¥%ERN 6.0,5.5,5.0,4.5,4.0,3.5,3.0,
2.5X107% mol/L.
QDs concentration for curve 1~7 are 6. 0,5.5,5.0,4.5,4.0,
3.5,3.0,2.5X1075 mol/L, respectively.
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Fig.2 The action curves of pH value on CdTe QDs
QDs: 6. 0 X 107% mol/L; Hg?*: 7. 38 ug/L; PBS:

0. 002 5 mol/L.
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Fig. 3 Effect of buffer concentration
QDs:6.0X107° mol/L; Hg?* .7. 38 pg/L;pH 7.5.

CdTe BT AW W.PBS BB B, B, HiMA
He'* B, B B2 U SE MR VEIRE .
2.2 Hg" 3 CdTe B FRAMIE KR KER

B 4 78, Heg*" % CdTe B T AWM LA
WRAER, MHEFEE He" IEMNH K, CdTe &
FRMPCREZH TR HEBEAELN S om ¥
REHEN LB ., X CdTe BT A CREN
THREHE H' MKELS - BERE L,
XEAGEEN CdTe BF A X MNFELELARD
GEMEM S He Bz, 245X Fh BE A7 1k 2 74
ZHILZEFHRMRARESME He' WRER
PN RES ; — X R EAL A B S , BT AN K
FHERNAFZ He" wEMNE MUY . &5 sh
RELBRABREH T Hg" § CdTe BEF R HE
HWEEMBERERME SR Hg" -CdTe fEH

HRARMERBETRMI CdTe BFSHFE,

1000

1

8001

6001

Flau.

550 600 650
A/nm

M4 Hg'REX CdTe RF AKX XRBENAMI
Fig. 4 Effect of the concentration of Hg’* on as-pre-
pared CdTe QDs
Higk 1~5 B9 He? " W B2 B0 0,3.69,7. 38,11, 07,14, 76
pg/L; B F 8 :6.0X107% mol/L;PBS:0. 002 5 mol/L,
Hg?* concentration of curve 1—75 are 0, 3. 69,7. 38,11, 07,
14. 76 ug/L, respetively. QDs: 6. 0 X 107° mol/L; PBS;
0. 002 5 mol/L.
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£1 AFEEFRNEKBREHEW

Table 1 Effect of co-existing ions on fluorescence intensity

R T REBFRE  TERERECD HEBFHRE  FRBEHREN)

Co-existing (ug/LD Change of HEEHF (pg/L) Change of
ions Ion concentration fluorescence Co-existing ions Ion concentration fluorescence

intensity intensity

AP+ 54 —0.2 Mn?* 10 —5.0
Ba®* 137 +0.3 Zn?t 325 +5.6
Fe't 56 —4.4 Mg?+ 144 —4.9
Cu?* 6.4 —5.2 Biz* 209 0.3
Cd** 112 —1.7 Cat* 40 —5.5
Ph2t 207 +2.9 NH; 360 —4.5
As®t 15 —3.5

f: Het 4.0 pg/L;PBS,0.002 5 mol/L,pH 7.5; &F K 6.0X107° mol/L. (Note. Hg** ,4.0 pg/L;PBS,0. 002

5 mol/L,pH 7.5;QDs,6.0X10"° mol/L.)

F2 BROSWER

Table 2 Determination results of mercury in sample n=7
pi €z 52 (pe/L) _
" KREFRIR AR (ug/L) HMRRRECHD MARGE/L)  EHE)
Water Found in test
. Found in water sample RSD Added Recovery
sample solution
14# - - — 4.00 95.0
2% 0. 37 1.5 5.5 4,00 96.0
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Cysteine-capped CdTe quantum dots as fluorescence
probes for determination of mercury(ll)

LI Meng-ying, ZHOU Hua-meng, DONG Zai-zheng, XU Shu-kun

(Department of Chemistry, Northeastern University, Shenyang 110004, China)

Abstract; CdTe quantum dots(QDs) that show selective actions on metal ions were prepared by means
of cysteine as modifying agent in aqueous solution at 100 ‘C. The CdTe quantum dots were used as
fluorescence probes for the quantitative determination of trace amounts of Hg(ll) ions based on the evi-
dent quenching action of Hg?" on the fluorescence of QDs. When the concentration of QDs was 6. 0 X
107° mol/L (representing in the concentration of Cd*" ) in the phosphate buffer at pH 7. 5, the degree
of fluorescence quenching was linear with Hg(ll) mass concentration in the range of 0. 24—15. 0 pg/L,
with a linear correlation coefficient of 0. 999 2. The detection limit for Hg(ll) was 0. 07 ug/L. The pro-
posed method was successfully applied to the analysis of two real samples with the RSD of 5. 8% and
recovery of 95.0% —96.0%.

Key words: cysteine; quantum dots; fluorescence probe; fluorescence quenching; mercury
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