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imp)  0.40, Pb-CTMAB-imp Pb** 228  CTMAB-imp 9.35, Pb-CTMAB-imp
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2.2 Pp**
0.327 g Pb(NO;), 0.730 g CTMAB 18.7 ¢ ; 0.556 g AAPTS 1 he
2.080 g TEOS 2 mL 20 min ¢ 3.8 mL 1 mol/L NaOH
48 h 90 C 24 h o /HCI
Ph’"  CTMAB. 1 mol/L NaOH pH 7.5
60°C 24 h Pb-CTMAB-mp. Ph>* ( CTMAB-imp) CTMAB ( Pb-imp)
2.3
Pb-CTMAB-imp. CTMAB-imp  Pb-mp 0.10 g 0.5mlL 1.0 mL
20 mmol /L Pb**  Cd** 5 mL pH 10 mlL Ph’*  Cd
o . 4 mol /L. HCI ( FAAS) Ph**
Cd** N N K,(K, ( mmol/g) ( mmol /mL)
) - k(k=K,(Pb) /K,(Cd)) k (k" =k, cramim  Ecranim — Eebimp ! Ectanim) o
2.4
0.10 g Pb-CTMAB-imp 10 mLpH6.0 Pb** 2.0 5.0 8.0 11.0  14.0 mmol/
L 25 C 30 min Pb** . .
Langmuir Freundlich o Langmuir
20 .
Co _ Co , 1 (n
Qg Qe b X Qs
Freundlich 0
15Q., = 1sC., + 1gK (2)
:C,, Ph>" ( mmol/L) ; Q,,
(mmol/g) ;b Langmuir 7 Qo (mmol/g) ;K n  Freundlich o
2.5
o 4 mol /L. HCI]
1 mol/L NaOH pH7.5 60 C 24 h o
3
3.1
Pb-CTMAB-imp 1 o 16 18 AAPTS  Pb**
CTMAB TEOS
CTMAB  Pb** HCl
Pb*" o Pb-CTMAB-imp 1092.7 em ™! Si—0—Si
799.3  469.6 em™'  Si—O ;1418 em™'  N—CH, 2957.7 em™!
C—H 1618
R-N@H L )
PO Jums Leaching “Recognition
H N

_R - .
[ Co-condensation

1

Fig.1 Synthesis scheme and mechanism of recognition of imprinted sorbent
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3.2 pH 100
pH 2.03.04.0 4.55.05.56.06.5 ; 80F
7.0 10 mL 1.5 mmol/L Pb** 0.10 g Pb- g 60
CTMAB-imp 30 min Pb>*  HCl 2 4op
FAAS Ph** 2 . 2 & 207
pH2.0~6.0 Ph2* : o O
pH <4 20% 1 2 3 4 5 6 71 8
Pb** ; pH Pbh** o
. Pb-CTMAB-imp  Pb** 2 pH PP’
( 95%) pH 5.5~6.5, Fig.2 Effect of pH on adsorption of Ph**
3.3
10 mL 1.5 mmol/L Pb** (pH 6.0) 0.10 g Pb-CTMAB-imp 2 5 10
20 30 45 min  HCI FAAS 3. 3 Ph-
CTMAB-mp  Pb** 5 min Ph** 100 0 s
95% . S sof
CTMAB Ph-CTMAB-imp 2 eof
Py . fw
3.4 % 207
10 ml, 1.0 mmol/L( 2.0 mmol /L) Ph** % of
cd® (pH 6.0) 0.10 g Pb-CTMAB-imp. 0 10 20 30 40 30
CTMAB<imp  Phamp 30 min PR Cd* e
HCI FAAS 1, 3P
PH2t  Cd*t Cd**  AAPTS Fig.3 Adsorption kinetics of Ph**
Pt 1 Pb-mp  Pb** (k=3.74) Pb-CTMAB-
imp( k=45 91) CTMAB-imp K, (k=0.40 0.
83) ., Cd** Pb-CTMAB-imp k’ 228  Pb4mp K 9.35,
Pb-CTMAB-imp  Pb** .
CTMAB Pb** ; CTMAB
Pb2+
o CTMAB-imp Pbh** o
Ph>" o Pb-CTMAB-imp  Pb**
. Ph>* Pb**
1 Ccd* Pb**(pH6.0) CTMAB-mp Pb-imp  Pb-CTMAB-imp
Table I Competitive loading of Pb** and Cd** by CTMAB-mp Pb-imp and Pb-CTMAB-imp sorbents at pH 6.0 ( acetic acid/

sodium acetate buffer)

Initial concentration

Uptake( %)

Capacity

Ky(mL/g)

Sorbent (mmol /L ) (mmol/g) k %
Ph%* cd>+ Ph%+ cd®* Ph%* Cd?>* Ph?* cd®+
CTMAB 1.00  1.00 99.5  99.8 0.0995 0.0998 19900 49900 0.40
CTMAB-imp 2.00 2.00 51.6  56.1 0.103 0.112 1061 1273 0.83
Pb-imp 1.00 1.00 65.2  33.5 0.0652 0.0335 187 50 3.74 9.35
Ph-CTMAR 1.00  1.00 99.8  84.6 0.0998 0.0846 49900 549 91.0 228
Pb-CTMAB-imp 2.00  2.00 77.5  43.7 0.155 0.0874 3444 77 45.0

imp: imprinted sorbent .
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3.5 .
2.0 ~14.0 mmol/L Pb-CTMAB-mp Ph*"
0. 155 ~0.215 mmol/g. Langmuir
Freundlich o Langmuir
R>=0.9981;  Freundlich R’ =0.9635 25°C Pb’*  Pb-CTMAB-imp
Langmuir Ph**
Q... 0.222 mmol/L. 1.50 mmol/L Pb**  Pb-CTMAB-imp 5 -
(5 0.149.0.145 0.137 0.137  0.139 mmol/g)
Ph-CTMAB-imp .
3.6
Pb-CTMAB -imp Pb**
GBW07307. GBW07311  GBWO07312 2 Ph**
Pb2* . (300 +15) pglg Table 2 Determination results of Pb”* in water samples
( 622 155) Mg/g ( 280 + 18) “’g/g Sample Found Added  Total found  Recovery
(307 £26) ng/g.(636 +34) nglg (285 +16) pg/ (ne/l)  (pe/l)  (pe/l) (%)
0.5 0.83 101.2
ge Tap water -2 1 1.20 90.9
° 10 44.8 99.2
. Loke water 02 20 55.6 100.7
5 14.7 100.5
0.45 pm River water - 00 10 28.6 9.2
Pb2+
( 2.
2 90.9% ~101.2% o
References

1 LiCX GaoJ] PanJM Zhang ZL Yan Y S. J. Environ. Sci. 2009 21(12): 1722 ~1729
2 Quirarte-Escalante C A.  Soto V. Cruz W Porras G R Manriquez R Gomez-Salazar S. Chem. Mater. 2009 21(8):

1439 ~ 1450
3 SU Xian¥a SHI Hui-L.i ZHU Gui¥en GAO Yan¥u FAN Jing( ) . Metal-
lurgical Analysis( ) 2009 29(8): 16 ~20

4 Wang LM Zhou M H Jing ZJ Zhong A F. Microchim Acta 2009 165(2): 367 ~372
Xie FZ Lin X C WuXP XieZ H. Talanta 2008 74(4): 836 ~843

6 XIE Fa-Zhi ZHANG Jun TANG Hai-Ou( ) . Chinese J. Anal. Chem. ( ) 2006 34
(10): 1429 ~ 1432

7 Anthemidis A N. Talanta 2008 77(2): 541 ~545
Shan H X Li ZJ Li M. Microchim Acta 2007 159(1): 95 ~100

9 Tuzena M Citaka D Soylak M. J. Hazard. Mater. 2008 158(1): 137 ~141

10 Prasad K Gopikrishna P Kala R Rao T P Naidu G R K. Talanta 2006 69(4): 938 ~945

11 Southard G E. 2009 US 7 476 316 B2

12 LU YunKai YAN Xiu-Ping( ) . Chinese J. Anal. Chem. ( ) 2005 33(2): 254 ~260

13 Shin YS LiuJ Wang L Q Nie ZM Samuels W D Fryxell G E  Exarhos G J. Angew. Chem. Ini. Edit. 2000 39
(15): 2702 ~2707

14 Dai S Burleigh MC JuYH GaoHJ Lin]JS Pennycook S] Barmes CE XueZ L. J. Am. Chem. Soc. 2000 122
(5): 992 ~993

15 ImHJ Yang Y H Allain LR Barnes C Dai S Xue Z L. Environ. Sci. Technol. 2000 34(11): 2209 ~2214

16 LuY K Yan X P. Anal. Chem. 2004 76(2): 453 ~457

17 Fang GZ Tan] Yan X P. Sep. Sci. Technol. 2005 40(8): 1597 ~1608



18 WuGH WangZ Q Wang] He CY. Anal. Chim. Acta 2007 582(2): 304 ~310
19 Fan Z F. Talanta 2006 70(5): 1164 ~1169
20 Dey RK Jha U Patnaika T Singh A C Singh V K. Sep. Sci. Technol. 2009 44(8): 1829 ~1850

Preparation of Pb’* Double-template Imprinted Sorbent for Selective
Separation of Pb’* from Environmental Water and Sediment Samples

XIE Fa-Zhi® XUAN Han GE YeJun WANG Ying CAO Tian ZHANG Ke-Hua
( School of Materials Science and Chemical Engineering Anhui University of Architecture Hefei 230022)

Abstract A double-template imprinted sorbent was prepared by a sol-gel imprinting approach for the selec—
tive separation of Ph>* from environmental water and sediment samples. The adsorption property and selective
recognition ability of the sorbents were studied by equilibrium-adsorption method. Results showed that in the
presence of Cd** the selectivity coefficient and the relative selectivity coefficient of the double-template
imprinted sorbents for Pb** was 91 and 228 respectively which is much higher than those of CTMAB-imp
sorbents (0. 4 and 9. 35) . The uptake capacities and the selectivity coefficients of the double-template
imprinted sorbent were much higher than those of the sorbent prepared without CTMAB template. The extrac—
tion behavior of the matrix was conformed by Langmuir’s equation. Theoretical sorption capacity was 0. 222
mmol/g. Furthermore the new imprinted sorbent possessed a fast kinetics for the removal of Pb** from aque—
ous solution with the saturation time less than 5 min and could be repeatedly used. This sorbent has been suc—
cessfully applied to the separation and determination of the trace Pb*" in standard reference sediment materials
and real water samples.
Keywords Double-template; Imprinted sorbent; Cetyltrimethylammonium bromide; Lead; Selective adsorp—
tion

( Received 21 June 2010; accepted 6 September 2010)

B DDA DA DA DL DA DA DL D DA DA DL DA DA DE DA DA DL DA DA DA DL DA DA DL D DA DL D DA DA DL DA DA DA DA DA DA DL DA DA DD

( )

o 300

. 60.00 .



