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) (0.2 mm) .
( )il 8- (Aladdin 98%): 2—  4-
(BP3 100%) 2- 44N N- ) ( ODPABA 97%) .2— 4-
(EHMC 98%) 2- ( EHS 99%) AccuStandard
500 wg/L 4C . o
2.2 AuNPs
SS (2 cm) 5 min 40 C
HF 60 min 0.05% ( w/w) AuNPs
2h 0.1% (w/w) 1 8= 12 h
o AuNPs ( 14 ) 48 h AuNPs
2.3
(pH 8.03) . (pH 8. 14)
(pH 7.49) 0.45 pum 4 C o
2.4 SPME-HPLC
pH 15 mL 20 mL
SPME SPME-HPLC HPLC o
- (90: 10 V/V) 1 mL/min 310 nm.,
3
3.1 AuNPs AuNPs
( SEM) SS AuNPs o SS
SS ( la) SS o
AuNPs 10 AuNPs (
1b  1¢) 100 ~310 nm SPME o
1 SS AuNPs  SEM
Fig. 1 SEM images of self-assembled AuNPs coating on the etched stainless steel ( SS) wire
a. SS ;b e AuNPs
Etched SS wire (a) and self-assembled AuNPs coating at different magnifications ( b and c)
X-— ( EDX) AuNPs . Ss
( 2a) Au’t SS Au ( 2b)s
AuNPs EDS ( 20).
3.2 SPME
3.2.1 20 pg/L
3 30 min o 3 min
AuNPs o 30 min 3 min.
3.2.2 25 C ~65 C 4
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2 SSo. AuNPs AuNPs EDX
Fig.2 Energy dispersive X—ray ( EDX) spectra of etched SS wire ( a) chemically deposited
AuNPs coating ( b) and self-assembled AuNPs coating ( c)

3 SPME 4
Fig.3 Effect of exiraction time on the extraction efficiency Fig.4 Effect of temperature on the extraction efficiency of
of SPME SPME
1. Benzophenone3( BP3); 2. 2-Kthyl hexyl4«{ N N-dimethyl- 1. BP3; 2. OD-PABA; 3. EHMC; 4. EHS.

amino) benzoate ( OD-PABA) ; 3. 2-Ethyl hexyl4-irimethoxycin—
namate( EHMC) ; 4. 2-Ethyl hexyl salicylate( EHS) .

55 C o 55 C o
3.2.3 NaCl
4 o o
3.2.4 pH o
800 r/min o pH=7 o
3.3 .
AuNPs-SPME-HPILC 4

(S/N=3) .20 pg/L 1.

AuNPs-SPME-HPLC o

1 AuNPs-SPME-HPLC
Table 1 ~ Analytical parameters for AuNPs-SPME-HPLC determination of UV filters ( n =5)

Analvtes Linear range Correlation Recovery RSD LOD
yes (ng/L) coefficient (%) (%) (ng/L)
2- A4- BP3 1.00 ~200 0.9996 103 1.9 570
2- 4N N- )
OD-PABA 0.004 ~100 0.9994 97.5 4.0 0.43
2- 4- EHMC 0.01 ~100 0.9994 102 2.9 1.4

2- EHS 0.5 ~200 0.9954 99.5 4.2 64
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3.4
AuNPs-SPME-HPLC 4
2 5 HPLC  AuNPs-SPME-HPLC o AuNPs—
SPME AuNPs-SPME-HPLC
2
Table 2 Analytical results of UV filters in different environmental water samples ( n =5)
.. . RSD
3 X . . Original Spiked Found Recovery
Samples Andvies (i) (/L) (/L) (%) %
BP3 1.16 5.00 6.64 108 4.3
OD-PABA 2.28 5.00 7.12 97.8 5.4
River water under Bapanxia
Suspension Bridge EHMC 1.45 5.00 6.57 102 4.6
e S NDE 3200 432 8 SRR
BP3 2.74 5.00 7.84 101 6.1
OD-PABA 4.61 5.00 8.79 91.5 5.2
River water under
Yintan Bridge EHMC 4.84 5.00 9.78 99.4 4.3
L. S 392 3200 78BS 8
BP3 ND 5.00 5.04 101 7.2
OD-PABA 3.46 5.00 8.06 95.3 5.1
River water under
Shichuan Bridge EHMC 2.80 5.00 7.12 91.3 4.2
S 0.62 .. 200 487 8T A
BP3 ND 5.00 5.37 107 4.6
, OD-PABA 5.67 5.00 9.95 93.3 7.8
Wastewater from )
local treatment plant EHMC 4.76 5.00 9.24 94.7 8.0
S ND 200 236 ] 07 48
BP3 ND 5.00 4.57 91.4 6.2
OD-PABA 0.78 5.00 5.10 102 6.3
Rain water on campus EHMC 2.28 5.00 7.51 103 4.4
EHS ND 5.00 4.89 97.8 3.2
* ND: ( Not detected) o
3.5 AuNPs
AuNPs-SPME
N . 2 h 0.0l mol/L
HCl 0.1 mol/L NaOH 12 h AuNPs
AulNPs
AuNPs Au—S o
AuNPs SS
AuNPs-SPME
AuNPs-SPME, 200 5 HPLC ( a) AuNPs-SPME-HPLC
. (b)
Fig. 5  Chromatograms of river water sample by direct
4 HPLC (a) and AuNPs-SPME-HPLC ( b) analysis
SS
AuNPs-SPME AuNPs SS ;
AuNPs AuNPs-SPME
HPLC o AuNPs-SPME-HPLC

10

AuNPs
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Self—asembled Gold Nanoparticles Coating for Solid—Phase
Microextraction of Ultraviolet Filters in Environmental Water

LIU HaiXia' YANG YaoXia' Ma Ming-Guang' WANG Xue-Mei' > DU Xin-Zhen™ ' ?
"( College of Chemistry and Chemical Engineering Northwest Normal University ~Lanzhou 730070 China)
*( Key Lab of Bioelectrochemistry & Environmental Analysis of Gansu Lanzhou 730070  China)

Abstract Self-assembled gold nanoparticles ( AuNPs) coating was fabricated using an etched stainless steel
wire as a support on which AuNPs were first deposited then after modified with mercaptan another layer of
AuNPs was self-assembled. The AuNPs modified stainless steel wire was used in solid phase microextraction
( SPME) coupled with high performance liquid chromatography ( HPLC) for the determination of ultraviolet
( UV) filters in environmental water. The best extraction efficiencies were achieved within 30 min at 55 C and
at pH 7 with stirring rate of 800 r/min. Under the optimized conditions the established AuNPs-SPME-HPLC
method for the determination of UV filters benzophnone3 ( BP-3) 2-ethylhexyl 4 N N-dimethylamino)
benzoate ( OD-PABA) 2-ethylhexyl4-trimethoxycinnamate ( EHMC) and 2-ethylhexyl salicylate ( EHS) was
linear in the range of 0. 004 —200 wg/L. The limits of detection of the method were 0.43 - 570 ng/L ( S/N =
3) . The relative standard deviation ( RSD) of AuNPs-SPME-HPLC was 1.9% -4.2% (n =5) for spiked
water samples of 20 wg/L each UV filter. In the case of real water samples analyses the recoveries of spiked
UV filters were 77.9% —108% with RSDs of 3.1% —-8.0% (n =5).

Keywords Gold nanoparticles coating; Self-assembly; Solid-phase microextraction; Ultraviolet filters
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