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Determination of Mercury( I ) by CdTe/CdS
Quantum Dots as Fluorescence Probes

7% B,k W,k %
HOU Ming,SHEN Kun,XIONG Ling _

(ENRB TR FESEYTESE, ] HEK 541004

(College of Chemistry and Bioengineering, Guilin University of Technology , Guilin, Guangxi,
541004 ,China)

WE-EKBAPAEMEZRBHH CdTe/CdS & F K (QDs) , HET Hg’* 5 CdTe/CdS B F AR
RYEA BN A CATe/CdS B FREARARGRBBERNF HE FAE I EREKPROTR . HAER
B, pH (20 6. 24 (BB MBS B FARE R 3. 75X 107 mol/L & ,Hg* B FIR B 7 2. 3~ 150 pg/L
#H 5 CdTe/CdS 8 FAKAKKEIE 2 BIFHRIERR X REN 0. 9985, 8 B K 0. 87 pg/L, EE
H099.0%4~107. 5%, BI KB RE, TR T LEREERIH.

X@iA:CdTe/CAS B F R FOLWEH FAEX X

REESXT 06573  XMFIRB:A  XEH TS :1002-7378(2010)03-0319-04

Abstract: The water-soluble CdTe/CdS quantum dots (QDs) was synthesized using thioglycolic
acid (TGA )as stabilizer. A novel method for determination of Hg( I ) has been developed based
on quenching of the fluorescence of CdTe/CdS QDs at 580 nm by Hg( I ) in aqueous solutions,
The proposed method has been used for determination of trace amounts of mercury in water. The
optimum reaction conditions is at pH equalling to 6. 24 with phosphoric acid as buffer solution and
a CdTe/CdS QDs concentration of 3.75X107* mol/L. The quenched fluorescence intensity of
CdTe/CdS QDs is linearly in proportion to the concentration of Hg ( I )from 2.3 to 150 pg/L
with correlation coefficient 7 equaling to 0. 998 5, The detection limit for Hg( 1) is 0. 87 pg/L,
with recovery of 99. 0~107.5%. The method can be used in analysis of practical samples and

obtain reliable results.

Key words:CdTe/CdS quantum dots,fluorescence probe ,fluorescence quenching ,mercury

RE—MEARR EHRENEEREEGRY. K
PR BERH TN KRB THFELIRG R
TRE MK L, T B A8 88 e Ak
WEE, & F B AR, B, & R E 2 5K
HhwmaRZIANTZHEE. REEHHRY
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i EANBERAFALE™,

Heg** 17 ME % W . 1 pg/ml; & 4L 8 (CdCL, »
2. 5H,0) ; B E 4k @ (KBH, ) ; B #} (Te, 0. 99999) ;
NaOH:1 mol/L; Na,S; #i # Z B (TGA); KH,PO,:
0. 067 mol/L ,Na,HPO, ;0. 067 mol/L , B # £k (PBS)
% wh v VR - ¥ WK B A R A9 KHLPO, #1 Na,HPO, %5 #
PARRGRREA® pH EHZWER.

FAERABREHSS A, LR RKS R
EBAREK.

1.2 RBHZX
1.2.1 CdTe/CdS QDs # 41 %

YEHFRAR 0. 048 g Te ##1 0.12 g KBH, TR
REFEAP IIA 2 ml EZEIHK,ZE 65 CKE BN H
HTEMNZERE TeRELHER . BIXACENN
KHTe K&K, EESKRP T, T 200 ml 3KEH
0. 0025 mol/L CdCl, KE®H,MA 0.1 ml HEZ
B, F NaOH ¥ pH E 9 &4, S B A<
£ 30 min, ZE B # T % A KHTe 87 3 & % W, &
n(Cd**) s n (HTe )=3: 4,F 95 CT 4k hn#t
WAERIRH .85 CdTe QDs B .

. ERREEPMA 83 ml EEEA,EBRK 30
min, il A 0. 0514 g CdCl, » 2. 5H,O @& 5, BiMA
0.07 ml Zi%:Z. %, Al NaOH % 8% pH &% 11,
k48 A X 30 min 5, MABE & HRA CdTe QDs 3
¥ 20 ml, 1818 0 6. 92X 107° mol/L Na,S « 9H,0
BB, FHCTFmMAHBERER I, BHBLE
CdTe/CdS QDs % # .
1.2.2 Hg**#9®E F ik

10 ml HEES KK MA—ERK Hg® 15
WVER,1 ml ¥R 3.75X 107 mol/L fy CdTe/
CdS B F &5 % W, 1ml pH {H ¥ 6. 24 # KH,PO,-
Na,HPO, Z W, HEABAKRBRELE B,
EFXEHEFEH ETFL4RK 35 nm, Ax/Am =336 nm/
580 nm 4b, W ERN T HRABRE Fo MERMRK
HBE F. T BERABERKIBE AF =F, — F,

2 ZRE5H/H

2.1 BB AN

HE 18 R,CdTe QDs 7£ 550 nm 2F & KK
W (B ZE 1), 7 CdTe/CdS QDs 7 570 nm £ H &K
W (lsR 2), HRESNRBOEEREESE. B,
CdTe/CdS QDs #i %t F CdTeQDs i W e # 3 & 41
BT 20 nm, B WOk &8 B 3% K, iE 8 CdS 2 B3h
HEP CdTe BT AXE. YmA—EKE Hg”

B R RMBRBOEHEEE TR, ARRBRELY
(%% 3).

ME 2 6T LLE #,CdTe/CdS QDs B % % K 5t
{7 F 580 nm (@ £k 2), t CdTe # 4 & F &Y 555
nm(4k DAB T 25 nm, B84 W 7, KoL
ERA UL BB CSERIEHEZ
CdTe BT MM KT, ANFTEERNFER M
BUATEFARE.HRTFAREHRBEELD, NTE
1K IESB S BRI JL %, i CdTe/CdS QDs % ¢ & T
REERN OEEFARKEGEREOLE. SHI
CdTe/CdS QDs W2 5, KA BE R, HE
CdTe/CdS QDs W H A He B F kR R AW
BHRAKRKAR FBE He B FREM K, KR
RIIRE B HER B R AR (M4
3,4), XEAH BAHEIHMMAR R ERE
CdTe/CdS QDs %1, T B F R RE 4 WK BSE
SRR TR, R B G KRN E iR

BRI E F AR ST,
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1:CdTe; 2:CdTe/CdS; 3:CdTe/CdS+50 ug/L Hg**;
4:CdTe/CdS+100 pg/L Hg**.
2.2 fTEMEBEAEM

CdTe/CdS R F AR EHRME S % % pH
ER L HETEE, £E KH,PO,-Na,HPO, ,CH,0;-
Na,HPO, fl HAc-NaAc 3 # F [ 2 b 7% % *t
CdTe/CdS-Hg( I MARK AR KBERE W, 4R
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% B, 78 KH,PO,-Na,HPO, Z AR B, HHRK
ﬁ&%k,ﬁﬁﬁ CGH307‘N32HPO4 %M‘?gﬁ’% 3
2 HAc-NaAc Z B #H. B 3 ER T KH,PO,-
Na,HPO, & ¥ W 75 pH {8 5. 29~8. 04 i B A3 %4
14 F 3% Y638 5 19 % 0 (CdTe /CdS QDs: 3. 75 X 107+
mol/L;Hg?*:100 pg/L). T W.,FBE% pH {1 m,
Hg** 5t CdTe/CdS QDs My KB ER N, 4
pH {& 7 6. 24 Bt ,CdTe/CdS QDs-SPFX {4 % f %
KR RKBERK, /EH pH BRI, R rKBE
BEAG . B EHR7E pH 18 6. 24 BB IR L 2B rh o W b
TR M.
2.3 BFSAREWNEMN

& 4 B3 T CdTe/CdS QDs % ¥ & & (L Cd**
)X & R %k 3R F A 3% W (pH A 6. 24; Hg?* : 100
pg/L). Al W, ,BE& CdTe/CdS QDs ¥k FF A3 i,
RRKEFTREARBIE M, X CdTe/CdS QDs ¥ & H
3.75X 107" mol/L B} IR R R AR K BE B K. U
JG B8 CdTe/CdS QDs ¥ 3 Jin , HR AR KB EF
HHA B TRFEKRESR A KA 8 K%
KA AR TR E MR, B4 %3060 1
REE MK B, L% 3 CdTe/CdS QDs ¥ F
2k 3.75%X10"* mol/L,

24

21 |

3 \ . . R
50 55 60 65 70 75 80
pHIE

A3 pHEKE W

30T

25T

20 R P
1 2 3 4 5 6 7 8 9
M (X 10"mol/L)

B4 BTFSWKENER
2.4 EXFINIEF R R R E & %0
1270 i AW 3k 2R 2 R KSR R S K

FEEZE TR 5 min P52 5 ,CdTe/CdS QDs
KPR KEBEELHEFELSh, AABRRABRFA
MB ML ZHEBERASE . EMASTFN He 5
Fr B A M ANTE B RIESE 10 min FRE.
2.5 LKEEEMAHER

EREEGTLHREML, HS REE 2.3
~150 pg/L WEHSEEARABRRKBEAFHIER
FRRMEXA, REWE T FBR.AF = 0.2722
+2.601(ug/L), r = 0. 9985, ¥ 25 F ¥ W 49 bR
EW3MFGHIHE . B HFRH0. 87 pg/L(n =13) %t
W 100 pg/L B Heg® R dE W BOF 4701 € 113K,
BB bR AR 22 3. 9%,
2.6 TREFH®ZME

EREZMEFMNMEL pg/L HP M Z R, 24
AFERWHIMIREE LSRN, KA EETFH
VB ¥ it) K :Na*, K* (10004 k), Ca®t,
Mg®* \Ba™ [ Fr 8 B2 . B Ik (100) , Mn®* (Ni**,Zn**,
Co®* ., A" (50),Bi?* \Pb** (10), V(V ) Fe** , Cu®*
XEFEMNENBRER —FNRKER  XEXH, M
Al.0ml 10 g/L BB A 10g/L R IRA R
A, AT R 10f5 M Fe* B F,15/5M V(VOEF
M0 CEF.H R WHBEF I NO;.Clm,
SO F &%t 56 38 B & B/, i B o] R B 7]
BT LR
2.7 WHAERNE

EHEN, BT AREERTUETERE
BomfEE, EmRMAIHRIRE4L He (1)
CdTe/CdS QDs ML KE B I E 7%, T B
KRUER . HEZREMH CdTe/CdS QDs RH
WHRE ST REE (—COOH), & pH {46. 248
EMHERER RE LW H BRERXFRAEH
(~COO), HEWMBMMW H BT E5REEH
(—COOM RAEEFRAER ML F5 8 Mg K
ERTAEE - NTMFEFAEREARERRESBK
HBTFFEERE, PEEREER KPR TFHEEE
EEZENERNATE K UV-vis TRk 6% L iE
LT HRIYLE,

3 HERR

4y BB B ARFEAK . B KR 0K, B AL 3 I 44
WM, B EIREW—TBNKE & LRy
KB B R, 5 B E AT 0 AR % 18 0k iR 56 Fn
EF RIS EAAS ST BIAE AR E1L,
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