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Study on Arsenic/Selenium Speciation Analysis by a Modified High Sensitive

Atomic Fluorescence Spectrometric System
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University Xiamen 361005 China)

Abstract: A self-mode lab’s high sensitive atomic fluorescence spectrometric detection system com—
bined with liquid chromatography online ultraviolet photochemical digesting and vapor generation de—
vice was established and evaluated. Arsenic and selenium species in various samples were extracted
by heating-shaking and centrifugal filtration. All the analytes were separated on a reversed-phase col-
umn using mobile phase of 5. 0 mmol/L phosphate buffer(pH 5.7) —0.5 mmol/L tetrabutyl ammonium
bromide (TBAB) — 1% methanol. The separations of AsO;” DMA MMA AsO;” and SeCys SeMet
Se0;”  Se0;” were achieved within 7 min and 11 min respectively. Under the optimized operating con—
ditions  the detection limits(DLs S/N =3) were in the range of 0.08 —0.74 pg/L and the relative
standard deviations(RSD n =7) were 1.4% —7.9%. The standard spiked recoveries for real samples
were in the range of 82.5% —116.5%. Linearities were obtained in the ranges of 0.28 —40.0 ug/L for
arsenic species and 0.38 —80.0 ug/L for selenium species. The developed system was successfully ap—
plied in the detection of low levels of arsenic and selenium species in matrices.
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Fig. 1

Schematic diagram of high sensitive AFS speciation analysis system
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Fig. 2 Chromatograms of arsenic(A) and selenium(B) species mixed standard solutions

concentrations of arsenic and selenium species are 20. 0 pg/L and 40. 0 pwg/L  respectively
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Table 1  Method precision for all species(n =7)
Andl Concentration Signal intensity(104 mV *s) Relative standard deviation(RSD)
alyte

e p/(ug LD Average Standard deviation 5.1 %

AsO3~ 5.0 4.19 0.09 2.2

DMA 2.02 0.16 7.9

MMA 4.04 0.18 4.4

AsO3 - 3.51 0.16 4.6

SeCys 20.0 1.68 0.04 2.4

SeMet 1.12 0.05 4.6

Se03~ 7.61 0.11 1.4

Se03~ 1.57 0.03 2.2
2.4

3A. B .
o 2 o
N 82.5% ~
116.5% °
3 A (B)

Fig. 3 Chromatograms of compound feed(A) and capsule(B) samples
1: original sample; 2: standard spiked sample; the spiked concentration of species are follows: AsOg’ 2.00 pg/L  DMA 2.00

pe/L MMA 2.00 pg/L  AsO3~1.00 pg/L; SeCys 30.0 pg/L. SeMet 60.0 pg/L. Se03 4.0 pg/L. Se03~20.0 pg/L
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Table 2 Spiked recoveries of the standards solution
Sample Analyte Original_l Spiked | Found | Recovery
p/(pg L) p/(ugL™) p/(ugL™) RI%
Compound feed AsO3 - 1.94 2.00 3.59 82.5
DMA - 2.00 2.01 100. 5
MMA - 1. 00 0.96 96.0
AsO; ™ 1.89 1. 00 2.97 108.0
Concentrated feed AsO3~ 1.08 2.00 2.78 85.0
DMA - 2.00 1.94 97.0
MMA - 1. 00 0.92 92.0
AsO; ™ 2.39 1.00 3.48 109.0
Premixed feed AsO3~ - 1.00 0. 86 86.0
DMA - 2.00 1.96 98.0
MMA - 1.00 0.93 93.0
AsO; ™ 7.01 2.00 9.34 116. 5
Capsule SeCys - 30.0 34.9 116.3
SeMet - 60.0 52.7 87.8
SeO% - 5.47 4.00 9.49 100. 5
SeO; ™ - 20.0 17.1 85.5
Troche SeCys - 20.0 18.1 90.5
SeMet - 40.0 36.4 91.0
Se0%~ - 4.00 4. 65 116.3
SeO; ™ 130.91 80.0 207. 41 95.6
Cardamine scutata SeCys 97.32 60.0 160. 12 104.7
SeMet - 80.0 76.9 96. 1
Se0§ - 33.23 30.0 65.13 106. 3
SeO; ™ 46.78 40.0 86. 08 98.3
* no detected
2.5
(DL) (S/N) 3 * 30
min, 3 ( 100 pL)
AFS 10-11 22 -24 27 29 33 -34 43 -46 ICP—MS 13-547-54 (30_)
(100) - AFS . .
; ICP - MS
\ @) )
0.973 5 o
3
Table 3  Results of detection limits and linear range experiments
0 ) DL(S/N=3) of DL(30) of QL(100) of
Analyte /uzedr mngel) Regression equation e this work commercial AFS ICP - MS
gL~ _ _ -
PR p/(ug L") p/(ug L") p/(pg L")
ASO; - 0.28 ~40.0 I1=8390p +1 069 0.999 6 0. 08 0.02 ~2.70 0.04 ~0.99
DMA 0.87 ~40.0 1=4243p+1778 0.999 3 0.26 0.40 ~3.60 0.05 ~1.00
MMA 0.31 ~40.0 I=8069 +1 698 0.999 9 0.09 0.20 ~2.10 0.06 ~1.00
AsO; ™ 0.44 ~40.0 1=6399 +1 522 0.999 6 0.13 0.39 ~8.30 0.10 ~0.90
SeCys 1.16 ~80.0 I=1125p -6 249 0.988 9 0.35 0.20 ~1. 66 0.48 ~4.33
SeMet 2.45~80.0 1=595.6p-952.8 0.973 5 0.74 0.91 ~2.60 0.27 ~13.67
Se0?- 0.38 ~80.0 1=3856p +1 228 0.999 8 0.12 0.32~1.10 0.33 ~5.37
Se0%~ 1.27 ~80.0 I=1036p-5599 0.992 0 0.38 0.47 ~1.10 0.40 ~2.33

*

the lowest concentration of linear range is the quantitative limit(
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4
Table 4  Estimated values of the arsenic and selenium species in the samples p/(pgL™")
Sample AsO3 - DMA MMA AsO}~ Sample SeCys SeMet Se0%~ Se0%~
Compound feed 0.2130 - - 0.191 0 Capsule - - 0.55 -
Concentrated feed 0. 126 4 - - 0.190 7 Troche - - - 13.10
Premixed feed - - - 0.670 1 Cardamine scutata 9.73 - 3.32 4. 68
* no detected
3
N ICP - MS N
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