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% 3 Xk F:ZnSe FF EAEA K ARAMERE Ag” % 30 &
( )3 ( ) ;pHS-25 (
)
314.02 pg L7 Ag® 50, 1 mol-L™! (PBS) . Tris ;
; ; Aladdin
1.2
1.2.1 ZnSe QDs L7 1 mL ,
16 mg Se 30 mg NaBH, , 30 min , NaHSe . 300
mg 200 mL 4 mmol-L"" Zn(Ac), , pH 10.5, .
N, 45 °C » 30 min NaHSe(0. 2 mmol) , 100 °C ,90 min
1 mmol*L™" ZnSe QDs ( HSe™! ).
, ) 4 °C
1.2.2 Ag" 10 mL 200 pL ,
Ag"’ , , (F),
) (Fy)o 310 nm, 3 nm,
2
2.1 ZnSe QDs
2.1.1 (TEM) ZnSe QDs . 1 ZnSe
QDs . . , 4~5 nm,
2.1.2 ZnSe QDs 2 R ,ZnSe QDs 350 nm
o 373 nm ) 23 nm,
) o > 3 o
, (373 nm) .
1  ZnSe QDs 2 7ZnSe QDs
Fig.1 TEM image of ZnSe QDs Fig.2 UV absorption and fluorescence spectra of
ZnSe QDs
2.2
PBS.Tris . PBS
, PBS o ,pH ,
. pH (5.5~8.0) PBS . ,
pH 7.4 o ) PBS o ,0.8
mmol+LL”""  PBS . 0.8 mmol-L',pH 7.4  PBS, ,
PBS ,Ag™ 10 min , s o
10 min,
2.3 ZnSe QDs Ag*
2.3.1 , Ag™ , 3
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% 3 5 A FF R % 30 &
. Ag” . .4 . Ag’ 7.85~157.01 pg-
L ,F,/F Ag” s :Fy/F=0.0135¢+0. 9705, r
0. 9989, 0.12 pgeL ',
3 Agt ZnSe QDs 4 Agt  ZnSe QDs Stern-Volmer
Fig. 3  Flurescence spectra of the ZnSe QDs in the Fig. 4 Stern-Volmer curve of fluorescence quenching

presence of different concentration of Ag*

of ZnSe QDs by Ag*

c(1-7):0,7.85,31.4,62. 8,94.21,125. 61,157. 01 pg-L 1.

2.3.2 Agt 31.4 ;Lg'L*lAgf o 1
’ i 5 % ’ ’ Ag+
1
Table 1 The effect of interfering ions on the determination of Ag*’
.. . Concentration Change of fluorescence .. . Concentration Change of fluorescence
Additional ion (ugeL ) intensity( %) Additional ion (ugeL ™) intensity( %)
Na™ 334 +3.7 Cl™ 258 —0.8
Suft 19 —6.5 NO; 360 +1.4
AT 157 —5.3 Fe*t 41 —5.1
Cd** 326 —4.9 Fe't 21 —4.5
I 461 —0.4 Mgt 349 —3.9
SO3 279 +1.8 Ca*" 581 —3.9
2.3.3 Ag” , Agt, 2,
97.4%~103.8%.,
2
Table 2 Determination results of Ag™ in sample
Sampl Simulated water Added Total found Recovery RSD
ampie (pgeL ™) (pgeL D) (pgeL D) (%) (% .n=6)
1 7.85 23.47 103. 8 2.7
2 15. 32 15.71 30.76 98.3 2.0
3 23.55 38. 27 97.4 2.1
2.4
2.4.1 Ag"t ZnSe QDs ZnSe QDs (0. 02 mmol+L™") 62.8 pg-
L' Ag* R 5 , ZnSe QDs
, , Ag"  ZnSe QDs o
Ag+ L8]
. Stern-Volmer Lo-10]
° 6 (25735’45 OC) S_V sKs\/ I{q o ’ I{K1
2.0X10" Lemol tes™!, Ag™  ZnSe QDs

b

[11]
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5 ZnSe QDs  ZnSe QDS-Ag* 6 Agt  ZnSe QDs
Fig.5 The UV absorption spectra of ZnSe QDs and Stern-Volmer
ZnSe QDS-Ag™ system Fig. 6 Stern-Volmer curve of fluorescence quenching
1:ZnSe QDs;2:7ZnSe QDS-Ag™. of ZnSe QDs by Ag® at different temperatures

2.4.2 Agt  ZnSe QDs R ,
[12]
b o
Ka. n 3, ,Ag’ 7ZnSe QDs
, - NGNS AH, 3.

3 Ag"  ZnSe QDs

Table 3 Thermodynamic parameters of the interaction between Ag* and ZnSe QDs

T/C R n K./(Lemol™) AH/(kJemol ") AG/(kJemol™ ") AS/(Jemol 'K 1)
25 0.9959 1.0841 4.718X10° —38.073
35 0. 9989 1. 0561 2.994 X 10° —34.17 —38. 185 13.077
45 0. 9980 1. 0409 1.982X10° —38.33
3 yANG<0.ANH<0, Ag"™ ZnSe QDs .
s AG , . NH<0O, NS>0, Ag®  ZnSe QDs
[14]
3
7ZnSe QDs, Ag” .
Ag’ 7ZnSe QDs s Ag’ 7ZnSe QDs ,
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Determination of Trace Silver Based on ZnSe Quantum
Dot Fluorescent Probes

LIU Bing-jie', WANG Rui', SHU Juan', SHAN Xiao-hui*,
LIAO Sheng-hua', YAN Zheng-yu*
(1. Department of Analytical Chemistry ,China Pharmaceutical University ,Nanjing 211198;
2. Laizhou Entry-Exit Inspection and Quarantine Bureau ,Yantai 261411)

Abstract: ZnSe quantum dots were synthesized with GSH as a stabilizer in aqueous solution. Based on the
quenching effect of Ag™ on the fluorescence of ZnSe QDs,a method for determination of trace silver was
developed. The results showed that under the optimized conditions, there was a good linear relationship
between F,/F and Ag" concentration in range of 7. 85-157. 01 pg+L ', with correlation coefficient of
0. 9989 and detection limit of 0. 12 ug+L™". Quenching constant and bimolecular quenching rate constant
were obtained according to Stern Volmer equation, the binding constant and binding site number of
interaction were also calculated according to Lineweaver-Burk equation. It is demonstrated that the
quenching mechanism is static quenching. According to thermodynamic equation, the thermodynamic
parameters were calculated. The results indicated that the interaction between ZnSe QDs and Ag™ was
spontaneous and induced mainly by electrostatic force.

Keywords: ZnSe QDs;Ag' ;Fluorescene quenching; Thermodynamic parameter
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